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DEMOGRAPHIC CHANGES DRIVING CHANGE

3 INTRODUCTION
Changing Demographics Change the Transportation System
Joseph F. Coughlin, Robin Kline, and Katherine F. Turnbull
Age, income, gender, ethnicity, household size, and automobile availability are some of the
variables that influence travel behavior and transportation demand for different modes.
Articles in this issue highlight information presented at a 2008 conference on the Impact of
Changing Demographics on the Transportation System.

4 Travel Demand in the Context of Growing Diversity:
Considerations for Policy, Planning, and Forecasting
Heather Contrino and Nancy McGuckin
As U.S. society increases in diversity in the next few decades, a significant portion of growth
in travel demand will come from minority populations. The authors explore differences in
travel behavior that can have wide-reaching consequences for short- and long-term policy
development, planning, and travel demand forecasting. 

9 Preparing the Transportation System for Demographic Changes:
Conference Explores Research Needs
Katherine F. Turnbull

10 Changes in Travel Characteristics by Gender: 
U.S. Commuting Trends from a National Sample, 1985–2005
Randall Crane
Women’s travel is changing more than men’s, with the increased participation of women in
the workforce. Data from the American Housing Survey indicate, for example, that the
gender gap for commute trip length is converging, although slowly. The author explores
related trends and their implications for transportation policy and planning and identifies
topics for further research.

13 Focusing on Demographic Changes and the Transportation System:
TRB Activities Under Way
Katherine F. Turnbull

14 Key Issues in Transportation and Aging:
Ensuring Safe Mobility for Older Adults
David W. Eby
Baby boomers are expected to bring a culture of “automobility” into older adulthood, holding
onto licenses longer and driving more than previous generations. The author reviews
approaches to help those who are able to drive safely continue to do so, through driving
evaluation, education and rehabilitation, vehicle design and modification, advanced
technology, and roadway design.

19 The Safety and Mobility Patterns of Older Women in 2030:
Defining and Meeting the Challenges
Sandra Rosenbloom and Susan Herbel
Older women today must make a complicated choice—to continue to drive and face an
increased risk of serious injury or death or to restrict or cease driving and face the greater risk
of social and emotional isolation. Examining differences in the travel behavior of older
women and men, the authors explore mobility and safety options to allow older people,
particularly women, to maintain their independence and access in safety. 
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Anatomy of Change in Winter Maintenance is the theme of the November–December 2009 
TR News, assembling articles on weather and road condition forecasting, winter maintenance
decision support systems, training for winter maintenance operations, data collection for roadway
treatment delivery, new snow fence technologies, Sweden’s real-time traffic management

communications, Japan’s use of cell phones
for road and weather alerts, the chronology 
of an avalanche event on a highway in 
the Tetons, selecting snow and ice control
chemicals to minimize environmental
impacts, and more.

A Missouri Department of Transportation
TowPlow, or trailer plow, can clear a path
that can be adjusted from 10- to 26-ft wide
with one operator and can allow a gang
plowing operation to release two trucks to
clear other routes. 

27 Research Pays Off
Service Life Modeling: Selecting Repair and Rehabilitation 
Options for Bridge Structures
Ali Akbar Sohanghpurwala and Ivan R. Lasa

29 Calendar 

30 Profiles
Transit planner and consultant John D. Wilkins and transportation survey consultant
Johanna Zmud

32 TRB Highlights

33 News Briefs
Highway fatalities decline, safety anxieties rise; aviation industry sets environment-
friendly goals; European study of older driver crash risk

35 Bookshelf

39 Letters to the Editor
Equity of Rail Investments, from E. L. Tennyson; Oregon’s Definition of Equity, from
John Merriss; Author Sandra Rosenbloom replies

CORRECTION: In the article, Nontoll Forms of Pricing to Reduce Traffic Congestion and
Pollution: Mileage, Insurance, Carsharing, and Parking Strategies, by Allen Greenberg (TR
News, July–August 2009, pages 28–31), an editorial error changed a per-mile fee from 0.43
cent to 43 cents. The sentence starting at the bottom of page 38 should have read, “In a
second phase, the per-mile fee varied by location and traffic conditions—10 cents per mile
within identified congestion zones and 0.43 cent per mile otherwise.”
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T he face of the United
States of America is
undergoing change. The

population is more ethnically
diverse, is getting older, and
is increasing in numbers.
These trends are forecast to
continue. The U.S. Census
Bureau projects that the
nation’s population will grow
to 438 million by 2050, a
nearly 43 percent increase
from today’s population of
approx imately 307 million.
The Census Bureau estimates
that 80 percent of this
increase will come from
immigrants and their descen-
dants. 

At the same time, more
Americans are l iv ing in
megaregions; telecommut-
ing and alternative work
arrangements are gaining adoption; and one-person house-
holds are increasing. With dynamic changes in national and
global economic activity, uncertainty about the availability
and cost of energy, and rapid advances in technology, a dif-
ferent picture emerges of the United States in 2050.

All of these factors have significant implications for the
transportation system. The sociodemographic and eco-
nomic characteristics of the population influence trans-
portation demand for different modes. Age, income,
gender, ethnicity, household size, and automobile avail-
ability are some of the variables that influence travel behav-
ior. Providing safe mobility for the aging baby boom
generation, for a more ethnically diverse population, and
for a larger population is critical for the nation’s economic
vitality and quality of life.

The Transportation Research Board (TRB) is at the fore-
front of examining the potential impacts of demographic
changes on the transportation system. TRB technical
standing committees are sponsoring specialty conferences,
workshops, and Annual Meeting sessions on a range of
related topics. Committees also are developing research

problem statements and are
assisting in the dissemination
of results from current stud-
ies. TRB’s National Coopera-
t i ve  H ighway  Research
Program is launching a major
research project on the effects
of sociodemographics on
travel behavior.

This issue of TR News high-
lights information presented
at the 2008 conference on the
Impact of Changing Demo-
graphics on the Transporta-
tion  System, sponsored by the
Research and Innovative Tech-
nology Administration of the
U.S. Department of Trans-
portation, and organized by
TRB. Articles on the changing
racial and ethnic mix and
transportation, gender differ-
ences and transportation,

aging and transportation, and the mobility and safety of
older women highlight current research. TRB continues to
pursue activities to improve understanding—and to pre-
dict the influence—of sociodemographic changes on the
transportation system. 

The authors served on the Planning Team for the 2008
Impact of Changing Demographics on the Transportation
System Conference, chaired by Coughlin, who is Director of
the New England University Transportation Center and Age-
Lab at the Massachusetts Institute of Technology, Cam-
bridge. Kline is a University Program Specialist with the
Research and Innovative Technology Administration, Wash-
ington, D.C. Executive Associate Director of the Texas Trans-
portation Institute, College Station, Turnbull chairs the TRB
Planning and Environment Group.

EDITOR’S NOTE: Appreciation is expressed to TRB Senior Pro-
gram Officer Thomas R. Menzies, Jr., for his contributions
in developing this issue of TR News.

JOSEPH F. COUGHLIN, ROBIN KLINE, AND KATHERINE F. TURNBULL

INTRODUCTION 

TRN_264_CYAN:00_TRN_263  10/29/09  4:47 PM  Page 3



TR
 N

EW
S 

26
4 

SE
PT

EM
BE

R–
O

CT
O

BE
R 

20
09

4

Contrino is Travel
Surveys Program
Manager, Office of
Highway Policy
Information, Federal
Highway Administration,
Washington, D.C.
McGuckin is a Travel
Behavior Analyst in South
Pasadena, California.

The United States is experiencing a period
of change—the economy is struggling,
fuel prices are erratic, environmental
issues are prominent, roadway capacity

has reached a peak in large urban areas, and demo-
graphics are undergoing major shifts. In the past five
decades, changes in travel volumes and behavior have
coincided with dramatic changes in the economy, cul-
ture, development patterns, and technology (1). 

The growth in travel since the 1960s is a product
of demographic and economic changes, including
increases in vehicle ownership, the entrance of baby
boomers—especially women—into the workforce,
and growth in personal income (2). Recent data from
the Highway Performance Monitoring System, Traffic
Volume Trends, and preliminary results from the 2008
National Household Travel Survey, however, indicate
that demand is slowing and occasionally declining.  

Whether or not this is a continuing trend has yet
to be determined, but the economic slowdown, an

aging population, an influx of new immigrant
groups, the saturation of vehicle ownership, con-
cerns about the environment, and unpredictable fuel

Travel Demand in the 
Context of Growing Diversity
Considerations for Policy, Planning, and Forecasting
HEATHER CONTRINO AND NANCY McGUCKIN

Driving Change

A naturalization
ceremony at Mount
Vernon, Virginia.
According to the 2005 U.S.
Census, immigrants make
up about 12.1 percent of
the country’s
population—the highest
proportion in nearly 100
years. New immigrants’
travel patterns differ at
first from those of the
U.S.-born population. 

Understanding the interaction of household size,
automobile availability, and travel demand, and the
differences and needs across specific population
groups, is critical in assessing trends, the viability of
programs, and the impacts of projects and policy.
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costs could have an impact on travel demand in the
United States. Some of these phenomena may exert
more influence than others, but the growing diver-
sity of the U.S. population and changes in the social
norms of travel play important roles in shaping travel
demand. 

Highway finance, congestion, land use planning,
air quality, fuel costs, oil dependency, global warm-
ing, the virtual marketplace, and infrastructure
investment are some of the issues challenging the
performance and use of the U.S. transportation sys-
tem (3). Understanding the people who travel—
especially the differences in travel demand and the
needs across specific population groups—is critical
in assessing current and future trends, the viability of
programs, and the impacts of projects and policy on
system users.

Household Travel in Context
Household travel generates more than 80 percent of
the total vehicle miles of travel in the United States;
freight and commercial vehicles produce the remain-
der. Historically, when the rate of growth in travel
exceeds the rate of population growth, several influ-
ences are at work, including the age distribution of
the population, the levels of automobile ownership,
licensure rates, household size, participation in the
labor force, and real personal income per capita (4). 

African-American, Hispanic, and—to some
extent—Asian households vary from white house-
holds in terms of these key factors. Minority groups
commonly have less ownership of automobiles,
lower household income, greater household size,
lower levels of participation in the labor force, lower
rates of licensure, and a concentration of population
in urban areas. 

Population Growth and Age
Distribution
The white population in the United States is pro-
jected to remain relatively stable over the next 40
years; the current minority groups will be the main
contributors to population growth. The number of
Hispanics is expected to grow by 188 percent; the
Asian population to grow by 213 percent, and the
black population—Hispanic and non-Hispanic—is
expected to grow to 61.4 million in size (4). 

Significantly larger percentages of African-Amer-
icans, 29.2 percent, and of Hispanics, 31.9 percent,
are under the age of 16, compared with 20.6 percent
of whites and 21.6 percent of Asians. Minority pop-
ulations therefore will have an increasing influence
on travel needs, preferences, volumes, and behavior
in the future as they enter the workforce and start
families (3). 

Vehicle Availability and 
Licensure Rates
People in poorer households without a reliable vehi-
cle, or with no vehicle at all, have a greatly reduced
level of mobility. When they have vehicles, the vehi-
cles are more likely to be older models, which often
require more maintenance; moreover, the lower vehi-
cle efficiency increases the cost of travel for the
household. 

A high percentage of African-American, Hispanic,
and Asian households have no vehicle (Table 1). In

TABLE 1  Zero-Vehicle Households (5)
White 7.3%

African-American 23.8%

Hispanic 17.2%

Asian 12.7%

All 10.3%

Household travel—such as supermarket trips (above) and picking up children from
school (below)—generates more than 80 percent of the total vehicle miles of travel
in the United States.
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the United States, 10.3 percent of all households have
no vehicle; for African-American households, how-
ever, the rate is 23.8 percent and for Hispanic house-
holds, 17.2 percent. The availability of safe,
alternative modes of travel will gain importance in
transportation planning as these populations grow.

Licensure rates reveal age and gender differences.
As shown in Table 2 (below), African-American and
Asian women have very low rates of licensure com-
pared with the rates for their male counterparts.
Income constraints and cultural norms often influ-
ence licensing, especially for immigrant women, and
must be considered when predicting the travel needs
of minority populations (5). 

Household Size and Travel Rates
The interaction of household size, automobile avail-
ability, and travel demand is fundamental. For exam-
ple, Table 3 (below) shows that Hispanic households
produce the greatest amount of travel annually—
5,000 trips per household per year—but the number
of trips per person is among the lowest. This is a
result primarily of higher-than-average household
size.

Hispanic households also have the highest vehi-
cle occupancy at 1.8 persons per vehicle trip. A large
influx of new immigrants, combined with lower lev-
els of vehicle ownership, concentration in urban cen-
ters, larger households, and lower incomes,
contributes to the car sharing that is common among
Hispanic households—a unique characteristic of
their travel behavior. 

Mode Use 
Blacks, Asians, and Hispanics are more frequent
users of alternative modes of transportation than are
whites (6). For example, Asians travel 6.5 times more

TABLE 3  Annual Trip Rates, Vehicle Ownership, and Vehicle Occupancy

Trips per Trips per Vehicles per Vehicle 
Household Person Household Occupancy

White Non-Hispanic 3,693.9 1,525.2 1.99 1.51

Black Non-Hispanic 3,609.5 1,318.9 1.38 1.55

Asian Non-Hispanic 3,868.6 1,342.5 1.74 1.58

Hispanic 4,979.5 1,327.9 1.69 1.80

Source: 2001 National Household Travel Survey, FHWA Office of Highway Policy Information

Teens take a driver’s
education class. Driver
licensure rates among
African-American and
Asian women are low
compared with the rates
for their male
counterparts; licensure
often is affected by
cultural and economic
factors. 
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TABLE 2  Gender, Race, and Licensure Rates (5)

White Black Asian Other

Male 91.8% 77.9% 87.2% 82.3%

Female 88.8% 72.0% 76.6% 70.3%

Total 90.2% 74.4% 81.9% 76.2%
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miles on transit per person per year than whites do.
Hispanics walk 75 percent more miles on average per
person than all other groups. The differences in tran-
sit and walk miles per person per year are shown in
Figure 1 (above right).

Time spent commuting is often considered an
indicator of quality of life, because more time spent
in travel takes away from other home activities. Com-
muting time is a function of distance, congestion on
the route, and mode of transportation. Of all races and
ethnic groups, whites are the least likely to spend
more than 1 hour commuting to work; only 10.6 per-
cent of blacks, 10.3 percent of Asians, and 9.1 percent
of Hispanics have commuting times of 1 hour or less
(Table 4, below). 

Race, Ethnicity, and Immigration
In the United States, discussions of race and ethnic-
ity often involve immigration. Although the recent
economic downturn has slowed the pace of immi-
gration, the U.S. Census showed in 2005 that an esti-
mated 12.1 percent of the U.S. population were
immigrants—the highest percentage since 1920 (Fig-
ure 2, page 8). This historic influx of new races, eth-

nicities, and cultures will have an impact on the
demographic makeup of the U.S. population and on
the distribution and characteristics of travel demand.

Policy and program plans therefore should incor-
porate an understanding of the different travel expe-
riences, options, and needs of new immigrants. At
first, immigrants travel differently from the popula-
tion born in the United States, relying to a greater
extent on transit, walking, and carpooling. As immi-
grants assimilate into society, their travel patterns
assimilate and become more dependent on personal
vehicles (7–11). Asian immigrants make a faster tran-
sition to automobile use than other immigrant
groups. Even after 20 years as residents, however,
Hispanic immigrants remain more likely to use tran-
sit than the population born in the United States; this
may result from many factors, including lower auto-
mobile availability (Figure 3, page 8).

Per person, Hispanics walk 75 percent more miles on
average than all other ethnic groups. 
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Source:  2001 National Household Travel Survey, FHWA Office of Highway Policy Information

Two girls ride a Los
Angeles bus. Blacks,
Asians, and Hispanics are
more frequent users of
alternative modes of
transportation than are
whites.
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FIGURE 1  Annual miles
traveled via transit and
on foot.

TABLE 4  Commuting Time, All Modes (5)

<20 minutes >60 minutes

Whites 48.3% 7.1%

African-Americans 39.0% 10.6%

Asians 38.6% 10.3%

Hispanics 44.0% 9.1%
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Prospects for the Future
The United States historically has been character-
ized as a melting pot, and if trends continue, current
racial and ethnic minorities will fuel much of the
future growth in travel demand. On average, minori-
ties are more dependent on transit, have higher occu-
pancy levels in automobiles, and have lower levels of
vehicle ownership. Initiatives that focus on tolling,
infrastructure development, land use planning, and
highway finance can benefit from information about
the travel behavior, options, and needs of minority
groups.

Understanding the differences in travel behavior
and the possible explanations for these differences
can help in modeling travel demand, in finding the
policies best suited for the travel needs of all popu-

lation groups, and in addressing concerns about
environmental justice (12). As U.S. society increases
in diversity in the next few decades, a significant
portion of growth in travel demand will come from
minority populations. The differences in travel
behavior have wide-reaching consequences for short-
and long-term policy development, planning, and
travel demand forecasting. 
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Approximately 110 researchers,
practitioners, and policy mak-

ers gathered in Washington, D.C.,
in October 2008 to discuss the
implications that a range of demo-
graphic changes may have for the
U.S. transportation system. Sup-
ported by the U.S. Department of
Transportation’s Research and
Innovative Technology Adminis-
tration (RITA), organized by the
Transportation Research Board
(TRB), and oriented to university
transportation centers, the Impact
of Changing Demographics on the
Transportation System Conference
focused on the impact of four
demographic forces on trans-
portation over the next 20 years:

u Aging and demographic transition,
u Immigration internally and from abroad,
u Changing racial and ethnic mix, and
u Gender differences.

The program featured keynote speakers, breakout
sessions, and an interactive poster session on the effects
of the four demographic forces on transportation system
demand and on safe mobility. Speakers highlighted
national trends and recent studies from urban and rural
areas throughout the country.

During the discussion sessions, participants identified
knowledge gaps and issues for research. One critical
knowledge gap is the scarcity of data on key demo-
graphic and transportation characteristics. Developing
and maintaining these data at the national and local lev-
els emerged as a priority for researchers, public agencies,
and policy makers. 

The breakout groups extensively discussed the effects
of the aging of the baby boom generation on the trans-
portation system. The actions and activities of this age
group will have significant impacts on housing and land
use patterns, use of travel modes, and safety. Many
research ideas were identified to track the travel behavior
of baby boomers and the changes that develop in their
behavior over time and to obtain information on boomers’
preferences for housing, social services, and cultural and
recreational amenities that can influence travel patterns.

Participants identified a variety of research needs to
improve understanding of the relationship among fam-
ily characteristics, age, social networks, and travel behav-
ior in different population groups. The impacts of
one-person households, nonwork travel, informal trans-
portation services, and the driver safety risks associated
with different groups were cited as other topics for fur-
ther research.

Many participants favored a multidisciplinary
approach in the research to address these and other
questions. Several emphasized the need to provide
elected and appointed officials with information to assist
in decision making for public policy.

The conference proceedings will be released as a
Transportation Research Circular on the TRB website;
many presentations are posted online at http://online
pubs.trb.org/onlinepubs/archive/conferences/2008/
ImpactDemographics/pdf/Program.pdf.

The author is Executive Associate Director, Texas
Transportation Institute, Texas A&M University, College
Station, and Chair of the TRB Planning and
Environment Group.

Preparing the Transportation System for Demographic Changes

Conference Explores Research Needs

K A T H E R I N E  F .  T U R N B U L L

Heather Contrino, FHWA, speaks at a plenary session of the
Impact of Changing Demographics on the Transportation
System Conference, October 2008, at the Keck Center of the
National Academies, Washington, D.C.; her subject was
“Demographics Matters: Travel Demand, Options, and
Characteristics Among Minority Populations.”
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Researchers are fundamentally interested
in how demographic characteristics are
associated with different kinds of travel,
travel modes, and travel outcomes. Do

certain demographic characteristics generate more
travel, or do they restrict travel—and what is the
magnitude of these changes?  Which demographic
characteristics have the most and the least influence
on transportation demand, and which are changing
the most and the least?  

Gender and the Commute
One topic for focus is the association between gen-
der and the commute. The commute anchors many
other travel purposes and is the basic tie between the
labor and the housing markets. Female behaviors in

both markets are changing more than those of
males—taking stock of these trends for the purposes
of transportation policy therefore is timely.

For several years, women’s rates of participation
in the workforce have gained on those of men. The
literature nevertheless continues to document a gen-
der gap in commuting distances and times, with men
historically commuting farther and longer. The most
popular explanation is that women traditionally have
a greater share of home- and child-centered respon-
sibilities. A second explanation notes the concentra-
tion of women in part-time and lower-wage jobs,
which intuitively do not justify long commutes. 

Both these in-home and out-of-home labor expla-
nations are subject to change in changing times—
although how the trends vary by place and by

Changes in Travel Characteristics 
by Gender 
U.S. Commuting Trends from a National Sample, 1985–2005
RANDALL CRANE

Women’s travel is
changing more than
men’s. 
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personal characteristics also matters. Yet women’s
increased participation in the workforce and their
increased orientation to careers in their education
and their work plans—a so-called “quiet revolu-
tion”—might be expected to reduce the gender gap
for commutes. Recent data for San Francisco, Cali-
fornia, and for Quebec City in Canada indicate that
the gap is closing for some groups of men and
women. 

Data from a national survey that covers the past
two decades also can be applied. Every 2 years, the
Census Bureau conducts the American Housing Sur-
vey (AHS) for the U.S. Department of Housing and
Urban Development. Residents of many of the same
50,000 housing structures, considered nationally
representative, have been sampled for each survey
since 1985, and details have been gathered on the
individuals. This has produced cross-sectional data
by year and a longitudinal panel over time. The AHS
asks basic questions about the commute trip, includ-
ing the mode used, the distance traveled, and the
travel time. Some interesting trends emerge from the
AHS commute data for 1985 to 2005.

Distances and Travel Time 
The AHS data indicate that all commutes are length-
ening on average, with travel distances increasing 1
percent per year, and travel times increasing at about
half that rate. From 1985 to 2005, the commute dis-
tance for women increased by 30 percent, to 11.8
miles; and the commute distance for men increased
by 22 percent, to 14.1 miles (Figure 1, below). This
suggests that the gender gap for commute trip length
is converging, although slowly. 

The average travel time for a commute, however,
increased slightly more for men than for women over
the two decades recorded by the survey. The average
travel time for women’s commutes increased approx-
imately 9 percent, to 21.1 minutes; the average travel
time for men’s commutes increased approximately 10
percent, to 23.5 minutes. 

Gender and Race
Differences between travelers cannot be reduced to
gender only—the interactions of other demographic
factors should be examined also and can prove crit-
ical over time. An examination of the growth in dis-
tance commuted in personal vehicles, by gender and
race, reveals that the commute distance of white
males changed little over the two decades, but com-
mute distance for Hispanic women, black females,
and Hispanic males increased. The details of these
patterns remain understudied, and the factors that
influence the patterns need more research.

The AHS data on mode use for one-way com-
mute travel indicate that men and women have
higher average travel times on public transit. The
travel times by transit for men and women, however,
are similar, suggesting less of a gender gap among
transit riders than among commuters using personal
vehicles. 

Examining mode split by gender and race indi-
cates that white males and females have low levels of
transit use on commute trips. Blacks have the high-
est use of transit, yet from 1985 to 2005, use by black
women declined dramatically, by approximately 50
percent. Transit use by black males also declined,

10

13

15

1985 1995 2005

11.6

12.8

14.1

9.1

10.9
11.8

MenWomen

FIGURE 1 Commute distances for women and men,
1985–2005 (in miles).

Women and a child
waiting at a Portland,
Oregon, bus stop. Travel
times on public transit
are similar for men and
women. 

From 1985 to 2005, the
use of transit by black
women declined by
approximately 50
percent.
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but not as sharply. More research is needed to exam-
ine these trends, especially the decline in the use of
transit by black women.

Age and Family Type
Younger age groups have the smallest gender gap
(Figure 2, below). The largest differences occur
among men and women in the age group of 35 to 54
years old. Although the commute distance for
women in that group declines, the decline was less
in 2005 than it was in 1985.

In 1985, the smallest difference in male and
female commute distances by family status was for
heads of single-adult households with children; the
largest gap was for married-couple households with
children and both parents working. This trend is
consistent with the economics of gender and of
households. 

The data also indicate that the gender gap
increased for single-adult households with no chil-
dren and for married-couple households with no
children, but decreased in single-adult households
with children and married-couple households with
children. Working women in households with chil-
dren are commuting farther than they had in the
past, especially in comparison with the distances
traveled by their spouses.

Marriage is associated with shorter commutes
for women, but children are not an influencing fac-
tor statistically. Perhaps the presence of children
increases the income needs of the household, which
may result in women working farther away, even
while their home-centered responsibilities remain.
Better data and more study would clarify these rela-
tionships.

Substantial Differences
Gender has an influence on commuting patterns,
but how this influence is changing with women’s
changing participation in the workforce is compli-
cated. Although men continue to commute farther
and somewhat longer, women are catching up. In
particular, the commutes of married women with
children are lengthening at a rate three times faster
than that for the commutes of their working hus-
bands. The gender gap is smallest for younger
women, and this characteristic is carrying through
as the cohort ages. The gap is most pronounced
among whites, though the once-wide gap in mode
availability and choice among white and minority
women is quickly narrowing.

If women are traveling more like men, does this
argue for a decreased focus on gender in trans-
portation planning?  No, because the differences
are still substantial, especially when viewed in the
context of other demographic factors. Men and
women travel differently, and the variation in
behaviors and circumstances linked to gender
requires more detailed exploration. 

The AHS data may be hinting that the continued
rise of dual-earner families of more comparable
earning levels is leading to longer commute trips
and to less reliance on transit. More detailed results
on these issues will be reported soon.
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FIGURE 2 Women’s commute distances as percent of
men’s, by age (via private vehicles).

The gap in men’s and
women’s commute
distances decreases for
single-adult households
with children but remains
large for married-couple
households with children
and both parents
working.
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In addition to organizing the 2008 conference on the
Impact of Changing Demographics on the Trans-

portation System, the Transportation Research Board
(TRB) has undertaken many other activities to improve
understanding and to anticipate the influence of
sociodemographic changes on the transportation sys-
tem. These activities include other specialty conferences,
sessions at the TRB Annual Meeting, committee efforts,
and a National Cooperative Highway Research Program
(NCHRP) project.

u Other specialty conferences. The TRB Women’s
Issues in Transportation Committee has sponsored four
international conferences. The 2009 International
Conference on Women’s Issues in Transportation
addressed a range of topics on women’s travel needs and
travel patterns—from driving to “fampooling” to bicy-
cling to walking to riding the bus and even to racecar
driving. Cosponsored by several federal, state, university,
and international organizations, these conferences have
become a focal point for the discussion of women’s
issues in transportation in the United States and other
nations and for the advancement of needed research.

u Annual Meeting sessions. Sessions at TRB Annual
Meetings have elevated the importance of identifying
the impacts of sociodemographic changes on the trans-
portation system. A session at the 2009 Annual Meeting
highlighted presentations by key speakers at the Impact
of Changing Demographics on the Transportation
System Conference. The National Transportation Data

Requirements and Programs Committee is sponsoring a
workshop at the 2010 Annual Meeting on the results of
the 2008 National Household Travel Survey and a ses-
sion on the links among walking and bicycling, socioe-
conomics and demographics, and mobility and livability. 

u Committee activities. TRB Technical Activities com-
mittees, sections, and groups are pursuing a variety of
activities to advance the understanding of the impact of
sociodemographic changes on travel behavior and the
transportation system. The topic is one of the crosscut-
ting issues taken up by the Policy and Organization
Group. Data Section committees have several efforts
under way to maximize use of the 2010 Census and
related surveys. The Transportation Education and
Training Committee has sponsored Annual Meeting
workshops on the impact of sociodemographic changes
on the transportation workforce. 

u NCHRP project. NCHRP Project 20-83(06), Effects of
Sociodemographics on Travel Demand, is starting up in
spring 2010 to assess the possible effects of sociodemo-
graphic factors on travel demand over the next 50 years.
The second objective is to identify strategies and actions
to assist state departments of transportation and other
agencies to plan and prepare for plausible future sce-
narios. The research will enhance understanding of the
relationship between social, demographic, and eco-
nomic factors and travel demand.

More information on these activities is available at
www.TRB.org.

Focusing on Demographic Changes and 
the Transportation System

TRB Activities Under Way

K A T H E R I N E  F .  T U R N B U L L
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During the past decade, research and edu-
cational efforts have focused on main-
taining safe mobility for older adults—a
recent book on the topic cites nearly 900

references (1). The attention is appropriate, yet the
problems are far from solved. The populations of
most Western nations are aging with the aging of
the baby boomers, who are expected to bring a cul-
ture of “automobility” into older adulthood, holding
onto licenses longer and driving more than previous
cohorts. 

Age-related medical conditions and the medications
to treat these conditions, however, can make safe driv-
ing difficult for some older adults. Several recent stud-
ies have confirmed that as a group, adults 70 years old
and older are at a higher risk for a fatal crash, and that
crashes involving this age group tend to occur at times
and places typically considered safe (2). 

Driving cessation, however, has been linked to
many negative outcomes, and nondriving mobility

options are limited in most areas. Society therefore is
facing a serious community mobility problem. 

The many issues of aging and mobility have three
complementary and interdependent goals (1):

u To understand and manage the effects of med-
ical conditions and medications on the skills needed
for safe driving;

u To help those who are able to drive safely con-
tinue to do so; and

u To identify and provide community mobility
support to those who are no longer able to drive. 

Medical Conditions and 
Driving Skills 
Concerted research efforts have examined the rela-
tionship between older driver crash risk, specific
medical conditions, and the medications used to treat
them. Excluding vision-related problems, the
research has not found strong links between medical

Key Issues in Transportation and Aging
Ensuring Safe Mobility for Older Adults
DAVID W. EBY

The aging baby boom
generation is expected to
continue driving longer
and driving more than
older adults in previous
generations.
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conditions and older adult crash risk (1, 3, 4). 
Several researchers have pointed out the difficul-

ties of linking crash risk with medical conditions,
noting that crash risk is influenced by many factors.
Not all medical conditions influence crash risk to the
same degree, and individuals with the same condi-
tion differ greatly in how they are affected (3, 4). 

Individuals also vary in their approaches and
resources to compensate for declining functional
abilities. In addition, some chronic conditions may
involve acute episodes, drastically increasing crash
risk and complicating any judgments about fitness to
drive. 

Many chronic medical conditions are progressive,
such as Parkinson’s disease. A medical condition in
its early stages may not affect driving safety but may
compromise it at a later stage. Some older drivers
may have comorbid medical conditions—that is,
more than one—making it difficult to determine the
specific condition that may influence driving per-
formance and crash risk.

Similar difficulties arise in establishing the rela-
tionship between medication use and crash risk.
Medications can impair driving for any age group,
but medication use may have a greater effect on older
drivers. Older people are more likely to use several
medications, may not metabolize a medicinal com-
pound quickly, and may experience adverse changes
(5). Their use of medications also may be inappro-
priate—under- and overutilization of medications
are common among older adults. 

Older adults also frequently consume over-the-
counter medications, herbal supplements, and alco-
hol along with their prescription medications. The
medical conditions and the timing and strength of a
dose can complicate the task of relating traffic
crashes to medication use. 

Reformulating the Problem
Researchers have begun to reformulate the problem,
as shown in Figure 1 (1, 6). According to this model,
all driver behavior is influenced by individual charac-
teristics and functional abilities. Individual character-
istics encompass a range of factors, including a driver’s
tolerance for risk, behavioral adaptations, preferences,
personality, and driving history. Functional abilities
refer to the perceptual, cognitive, and psychomotor
abilities needed for everyday activities (7). 

The interaction between medical conditions and
the medications used in treatment—both the thera-
peutic effects and the side effects—have an impact on
a driver’s functional abilities. A driver’s health con-
ditions, treated or untreated, also influence func-
tional abilities. Properly treated conditions can
improve functioning, but untreated or mistreated

conditions can have deleterious effects. 
The levels of functional abilities affect the skills

needed for safe driving. Individual characteristics and
the ability to perform critical driving skills influence
crash risk. This formulation does not require specific
information about medical conditions or medications,
but about the levels of functional abilities.

Continuing Safe Driving
Like most drivers, older people tend to prefer a per-
sonal automobile for their mobility needs; few satis-
factory nondriving options are available in most
locations. Five promising approaches for meeting
this goal include driving evaluation, education and
rehabilitation, vehicle design and modification,
advanced technology, and roadway design.   

Driving Evaluation
To help older adults continue to drive safely, know-
ing which drivers are at increased risk for a crash is
critical. Driving evaluation consists of screening and
assessment. 

Screening is the first step, identifying potentially
high-risk drivers by revealing major functional

FIGURE 1  How medical
conditions and
medication can influence
crash risk [adapted from
Eby et al. (1)].

Driver Behavior

Individual
Characteristics

Crash 
Risk

Functional Abilities
• Medical Conditions
• Medications

Critical Driving
Skills
• Life Goals
• Strategic
• Tactical
• Operational

Researchers acknowledge
difficulties in deter -
mining the effects of
medical conditions and
medications on crash
risk—not all conditions
influence crash risk to the
same degree, and
individuals with the same
condition differ greatly
in how they are affected.PH
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impairments. Screening also can prompt an in-depth
driving assessment but should not be used alone to
determine driving fitness. Driver assessment is an
in-depth, professional investigation to determine the
level and cause of an observed impairment and is
necessary to support decisions about whether some-
one should continue driving and under what condi-
tions. 

Screening and assessment contribute to a com-
prehensive, multidisciplinary approach for identify-
ing older drivers who may be at risk. The driving
evaluation can take place in the home or community,
in a clinical setting, or at a licensing agency; each set-
ting has unique issues.

Home and Community 
The home and community are an ideal setting for
driver screening. Many problems with driving are
first identified by a family member, the driver, or a
police officer. Self-screening tools are available for
use by drivers; educational programs and materials
help families screen and talk with their older adult
members; and educational materials help police
interact with older drivers. Few of these packages,
however, have been evaluated, and none has been
shown to improve traffic safety.  

Clinical Settings
Physicians and other health professionals can assess
driving-related problems as part of general medical
treatment and care. Identifying declines in functional
abilities early on can facilitate opportunities for treat-
ment and rehabilitation. 

If clinical testing indicates that functional abilities
have declined to the point of compromising driving
safety, many older drivers will stop driving voluntarily
at the advice of their physician (8). Many physicians,
however, indicate that they are uncomfortable with
making fitness-to-drive decisions and with reporting
the decisions to licensing agencies. Physicians cite sev-
eral reasons: without a test battery that predicts crash

likelihood, they often lack the information necessary to
make informed fitness-to-drive decisions; they do not
want to breach physician–patient confidentiality; and
they do not want to develop a reputation for reporting
drivers, which could lead to a loss in patients; moreover,
state laws on physician reporting and immunity are
inconsistent.

Licensing Agencies
Licensing agencies can screen and assess for fitness
to drive because older drivers must renew their
licenses; the licensing agency has authority to deny
or restrict a person’s license to drive. Drivers’ license
renewal policies vary from state to state in terms of
the renewal cycle, the requirements for accelerated
renewal for older drivers, and other provisions.
These policies are not based on empirical evidence,
and many questions remain about an optimal policy. 

In addition, licensing agencies must weigh prac-
ticality and cost, along with the potential benefits of
agency screening and assessment. For example, con-
ducting an in-depth assessment of every driver who
reaches a certain age—as suggested by some advo-
cates of age-based driver evaluation—would be
impractical and expensive. 

Educational Programs
Educational programs are available for older drivers
but vary in scope, format, and content. Most pro-
grams focus on awareness of functional declines and
what they mean for safe driving. Some programs
combine educational content with training—
whether by computer, simulator, or on the road—to
help participants overcome some functional decline.
Other programs target an individual’s capabilities, to
assist the older person in continuing to drive; the
CarFit program, for example, helps people fit more
comfortably into their personal vehicles. 

Despite the range of programs, most have not
undergone formal evaluations for improving driver
skills, reducing traffic citations, or reducing crashes.

Programs such as CarFit,
which helps seniors find a
vehicle that fits their
comfort level and driving
ability, assist the older
person in continuing to
drive by focusing on
individual capabilities.

Driving simulators can be
used to improve, refine,
extend, and test driving
skills.
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By keeping fit and staying active, older drivers may
be able to extend their driving lifetimes.
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The few educational programs that have been evalu-
ated, however, have increased the driver’s knowledge
and awareness (9, 10); increased self-reported safe
driving behaviors (11); and improved on-the-road
driving evaluation scores (10); however, they did not
help to prevent roadway injuries and crashes (12).

Rehabilitation
Rehabilitation may slow or reverse some functional
declines experienced by older adults. Fitness and cog-
nitive rehabilitation programs, in particular, show
promise. Fitness programs that improve range of
motion, strength, and stamina may help older drivers
extend their driving lifetimes. Proper and intensive
cognitive training may improve cognitive functioning
(13). Whether these programs can improve the cogni-
tive abilities to have a positive effect on critical driving
skills or to reduce older driver crash risk is not known. 

Vehicle Design and Adaptation
Current vehicle designs do not take into account
many of the functional declines associated with
aging; this may not change for many years because
of the beleaguered state of the industry. Nevertheless,
little research specifically has addressed designs that
optimize vehicles to account for age-related func-
tional declines. 

People who are experiencing functional
declines, however, can make aftermarket changes to
a vehicle to ease operation. Vehicle adaptations can
help drivers with disabilities or aging-related con-
cerns to get in and out of the car, fasten and unfas-
ten safety belts, and operate the vehicle more easily.
Because adaptive equipment must be customized to
meet individual needs, the driver should work with
an occupational therapist, who can recommend the
correct equipment, and with a professional installer. 

Although custom vehicle adaptations should
improve traffic safety, no research has demonstrated
the benefits. Research has indicated a lack of aware-
ness of the options for vehicle adaptation not only
among many older drivers who could benefit but
also among the professionals who work with them. 

Advanced Technology
Several technologies are now available or soon will
be to help older drivers extend their safe driving
careers. The most promising technologies include
route guidance, night vision enhancement systems,
collision warning systems, and automatic crash
notification. 

To be successful for older drivers, these tech-
nologies will need to be affordable, easy to use, and
enhance safe driving. Poorly designed technologies
could increase distractions for older users, leading

to a higher risk of crashes. Systems designed for
older drivers, however, would likely benefit drivers
of all ages. 

Research shows that older drivers use advanced
technologies differently from younger drivers and
that older drivers take much longer to learn how to
use the technologies (14, 15). Whether this is an
effect of not growing up with computer technolo-
gies or of aging per se is not known. Nevertheless,
the acceptance of advanced technologies by older
drivers will depend on the quality of the training
they receive. 

Roadway Design
Another way to enhance the safety of older drivers is
to design the roadway environment to accommodate
common age-related functional declines—for exam-
ple, by adding protected left-turn signals and improv-
ing roadway channeling, stop signs, and signal timing.
Well-maintained roadway markings—such as painted
edge lines and lane control marking—can enhance
safety by providing visual cues to help drivers know
which lane to use and to stay within the lane. 

In addition, design improvements at intersections
can benefit older pedestrians who are more likely
than younger pedestrians to be killed by automo-
biles. Where appropriate, roundabout intersection
designs show promise. The circular, nonsignalized
design of roundabouts allows all traffic to move in
the same direction around the center of the inter-

Aftermarket vehicle
adaptations such as the
Handybar®, which fits
into the striker plate of a
vehicle’s door frame and
assists drivers in getting
out of their cars, can
make some aspects of
driving easier for older
adults.

Research engineers at
Nissan test the controls
of a model; the driver
wears a special restrictive
suit and other gear
designed to simulate the
effects of physical aging.

PHOTO: AVENUE INNOVATIONS INC.
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section. The design may improve safety by alleviat-
ing some of the difficulties older drivers experience
in negotiating intersections. 

Discussion Threads
Several themes thread discussions of transportation
and aging:

1. Mobility is a need for everyone. If mobility
needs are not met by driving, then they must be met
by other means.

2. Older adults vary in the functional declines
they may be experiencing, in their ability to com-
pensate for the declines, in their financial and social
resources, and in their personalities. All of these
characteristics interact with the factors that influ-
ence safe mobility.

3. All people—including older adults—need life-
long education to maintain safe mobility. 

4. Research and programs that help older adults
stay mobile will also help younger drivers. 

5. Meeting the mobility needs of an aging popu-
lation is complex and will require the expertise and
collaboration of several academic and applied disci-
plines. 
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Older women are the most likely travel-
ers of any age to die in car or pedestrian
crashes. The National Highway Traffic
Safety Administration has concluded

that unless something is done, these fatality rates
will double or triple by 2030 (1). In addition, the
driving restrictions that older women adopt are far
more likely to have a negative impact on their mobil-
ity. Even when they are healthy and continue to be
safe drivers, older women are substantially more
likely than comparable men to stop driving com-
pletely. 

More than three-fourths of all older people live in
suburban and rural areas—the vast majority of older
women therefore are living in places in which a car
is a necessity. Older women also are substantially
more likely to live alone, to be poor, and to lack
retirement income other than Social Security. 

Older women today must make a complicated
choice—to continue to drive and face an increased
risk of serious injury or death or to restrict or cease
driving and face the even greater risk of social and
emotional isolation. If these trends continue, what
can be done so that no one has to face this intolera-
ble dilemma? Examining the many differences in the

travel behavior of older women and men can help in
developing needed policies. 

Differences in Travel Behavior
At all ages, women today have patterns of licensing,
trip-making, and modal choices that differ from
those of comparable men. Some of the gender gap is
closing among younger generations of travelers but
is far from disappearing. Many of the differences seen
between older people today may continue into the
next two decades.

In 2006, almost 30 million Americans over 65
years of age had a driver’s license. Older women,
however, were far less likely to be licensed than com-
parable men; in the over-65 age group, 91 percent of
all men but only 71 percent of all women had a
license. Many women now over the age of 80 never
learned to drive. But the licensing gap between
younger cohorts of older people may reflect the
greater likelihood that older women will stop driv-
ing at younger ages than comparable men.

Many studies have associated increased licensing
with substantial increases in all aspects of travel for
older and younger travelers alike. Between 1983 and
2001, licensing rates for older women increased by
50 percent, compared with only a 7 percent increase
for men. Although men and women traveled sub-
stantially more in 2001, the increases were generally
greater among women than among men. 

Older women and older men drivers make the
overwhelming portion of all their trips in a car, either
as the driver or as the passenger. Neither group
makes more than negligible use of public transit or
of other modes of travel. 

But riding in a private vehicle and driving the
vehicle are two different activities. In 2001, when
older women drivers traveled in a private vehicle,
they were substantially less likely to be driving than
were comparable men. The tendency to be the pas-
senger, not the driver, was highest at the oldest ages.
Almost two-thirds of male drivers over the age of

The Safety and Mobility Patterns 
of Older Women in 2030
Defining and Meeting the Challenges
SANDRA ROSENBLOOM AND SUSAN HERBEL

Research shows that
when riding in a private
vehicle, older women are
much less likely to be
driving than are older
men. 
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85—but only one-fourth of comparable women
drivers—drove the vehicle in which they were riding.

Self-Regulation and Feelings
About Driving
Older people are not risk-takers—they recognize that
as they age, they may experience problems in driv-
ing, and they change their behavior in response. But
older men and women exhibit substantial differences
in almost every aspect of self-regulation. 

Women and men find different kinds of situa-
tions to be problematic. Women are far more likely
to find that driving situations have become difficult
and to change their travel behavior; they are also far
more likely to say that the change in their travel
behavior has affected their mobility negatively. The
most common form of self-regulation among older
women is to cancel a trip when problems arise.

Women drivers are substantially more likely to
find driving stressful and to express a lack of confi-
dence in their driving abilities, even if they are objec-
tively good drivers. This leads them to drive less
often, which in turn reduces their confidence and
increases their levels of stress—to which they
respond by driving even less. 

Paradoxically, driving less may have a negative
impact on driving safety as well as mobility. Crash
rates are related to the amount of driving. When
crash data are controlled for level of exposure, most
researchers find that the age effect in crash rates dis-
appears. Crashes are overrepresented among people
who do not drive very much, regardless of age.

This finding reinforces the dangers associated
with women reducing their driving significantly.
Although baby boomer women may drive more
when younger, and therefore be more confident as
drivers when older, the Federal Highway Adminis-
tration has predicted that if 2001 patterns continue,
the mileage gap between older women and men will
widen over the next four decades (2). 

Response to Safety and
Educational Messages
NHTSA found that women younger than 65
responded differently to messages about driving
safety than did comparable men; the study con-
cluded that younger women needed different safety
messages from those addressed to middle-aged
women (3). Tuokko et al. concluded that educational
materials for older drivers had to be targeted differ-
ently for women and men, because women were
more willing to change their behavior, more consis-
tent in their attitudes toward regulations, and used
safer driving practices (4). 

Some research has found that older women
respond differently from comparable men to older
driver training programs. A study of the AARP Driver
Safety Program found that women participants were
more likely to report that their driving skills had
improved (5). Rosenbloom found that 1 year after
participating in a variety of safety education programs
in Tucson, Arizona, older women were more likely to
respond that they did not engage in as much self-reg-
ulation as comparable men or as a control group of
women who did not participate in the programs (6). 

At a minimum, these findings suggest that the
safety messages and educational techniques currently
in use may have different impacts on women and
men. But the findings also may suggest that older
driver education programs may give competent
women drivers a better idea of the strength of their
current skills. 

Driving Cessation
Most research shows that older women give up driv-
ing voluntarily at younger ages than comparable men
and for less serious reasons. When older women
cease to drive, they are much less likely than men to
cite medical or health reasons. In a Tucson study,
more than 90 percent of men, but only 46 percent of
women, who stopped driving during the study
reported the causes as serious medical or vision prob-
lems. Almost 18 percent of the women who stopped
driving said that they “couldn’t deal with the stress.”
None of the men gave that answer.

Married people are more likely to stop driving
than those who live alone—but the effect is far more
pronounced among women, who constitute the
overwhelming number of unmarried older people.
This suggests that older women who have a spouse
who drives are more likely to cease driving. 

The long-term implications of this decision can be
tragic. In several studies, women who had ceased
driving but subsequently lost their driving spouse to
death or disability expressed regret that they had
given up driving. Johnson found that older rural res-

AARP offers an online
Driver Safety program.
Some research has found,
however, that older
women respond
differently from
comparable men to older
driver training programs.

TRN_264_CYAN:00_TRN_263  10/29/09  4:47 PM  Page 20



TR N
EW

S 264 SEPTEM
BER–O

CTO
BER 2009

21

idents who voluntarily stopped driving often had to
resume because their social networks were not able
to meet their mobility needs (7).

Driving cessation among older women is a
response to a complicated set of factors, including a
lack of confidence and the stresses of driving. Evi-
dence is growing, however, that older women also are
far more responsive to criticism of their driving
skills—whether the criticism is valid or not—than
are comparable men. Older women may lack confi-
dence in their driving because their spouse directly
or indirectly disparages their driving performance;
several studies have reported many situations in
which older women were discouraged from driving
by their partners (3, 8–10). 

Safety Statistics and Trends
Older drivers consistently have lower fatal crash rates
per capita than those 21 to 64 years old. When the
crash rates are based on exposure, however—that
is, on the number of miles traveled—the crash risk
increases for older drivers. Those 85 years old and
older have the same crash rates per mile driven as
those 20 to 24 years old (11). These travel indicators
also reveal important differences between older
women and men.

On a per capita basis per 100,000 of the popula-
tion, older women were one-third as likely as older
men to be involved in a fatal crash, according to
updated 2005 data (12). In 2005, older men were a
larger component of fatalities in the age group of 65
and older than in 1995. In contrast, between 1995
and 2005, the absolute number of crash fatalities
among older women fell—often significantly—
although the total population of women over age 65
increased by almost 12 percent. 

Despite some positive trends in the data, older
women and men constituted a larger share of crashes
than they did of the U.S. population. In 2006, women
over 65 accounted for 13.6 percent of all women but
represented 20.8 percent of all female crash fatali-
ties—the highest proportion of fatalities for any pop-
ulation group.

Ferguson and Braitman found that total crash
involvement—whatever the outcome—and fatal
crash involvement move in opposite directions (13).
On a per capita basis, the fatal crash rate increases as
people age; however, at all ages, the rate of total crash
involvement was lower for women than for men. In
2003, almost 50 fatal crashes per 100,000 drivers
involved men who were 85 years old or older, but
only 20 involved comparable women. 

Controlling for exposure, or miles driven, how-
ever, fatal crash involvement for drivers rises sharply
after age 70 for men and women, with little differ-

ence. By age 85, both men and women drivers had
the highest rate of fatal crash involvement among all
drivers per 100 million miles traveled. Ferguson and
Braitman found that total crash involvement per mil-
lion miles traveled also rose after age 65, but far faster
among men than among women (13). Although
older women had fewer crashes per capita than older
men, older women were far more likely to die in the
crashes in which they were involved.

Research and Policy Implications
Most experts agree that developing a range of poli-
cies and programs to improve the safety and the
mobility consequences of an aging society is neces-
sary, by addressing the following:

u The driving and pedestrian environment,
including a focus on the driver, the vehicle, and the
road network;

u The public transit network, including initia-
tives to improve the quality and to increase the quan-
tity; to modify as appropriate the service
provided—encompassing new or less traditional ser-
vice and better travel information, personal security,
safety, and accessibility; and to improve the vehicles
and the training of drivers;

u Alternative transportation systems, including
enhancements to the quality and the quantity of ser-
vice, to the coordination between and among
providers, and to dispatching programs, geographic
information systems applications, driver training,
vehicles, the effective use of volunteers, and
expanded use of voucher systems; and

u Neighborhood design, including the develop-
ment of intergenerational and elderly-friendly cities
through community design, land use regulations,
traffic enforcement, enhancement of personal secu-
rity, and education, as well as alternative housing
options for aging-in-place populations, new com-
munities, and formal and informal active adult retire-
ment communities.

Women make up a
majority of transit and
special transportation
users; suggestions for
improvements to 
transit and special
transportation or
paratransit alternatives
may address the needs of
women. 
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The extent to which these types of improvements
would meet either the differential or special safety or
mobility needs of older women is unknown. The dif-
ferences identified between women and men in so
many aspects of travel and transportation, however,
lead to questions about the applicability of one solu-
tion to meet the needs of women and men equally. 

Improving the Driving
Environment
Most research on improving the skills of older drivers
and pedestrians does not distinguish between
females and males. Almost everything that improves
safety and mobility for all older travelers will work
for older women. Nonetheless, older women may
have safety and mobility needs that are increased or
different compared with those of older men.
Research and policy analysis therefore need to focus
on these differences, as well as on measures that have
a positive effect on women and men as they age. 

Strategies to improve the driving environment or
the vehicle often draw no distinction between the
sexes. Older people have trouble with lane mark-
ings, signs, and directional messages; whether
women and men exhibit important differences in
these tasks is not known; if differences are found,
programs need to respond and adapt accordingly. 

Similarly, information is lacking on how women
and men respond to different kinds of safety belts,
crash avoidance systems, and other in-car equip-
ment. Older women experience more stress when
driving and are more vulnerable in crashes, but stud-
ies have yet to determine specific vehicle compo-
nents that may improve crash protection for
women—who tend to be of smaller stature and have
different body characteristics—or that may con-
tribute to a less stressful driving experience. 

Although some research shows that women and

men differ in how they receive and process educa-
tional messages about safety and safe driving behav-
ior, more research is needed to investigate ways to
target safety programs to older women. Research-
based guidance is needed on the most effective ways
to prepare training and education programs, media
messages, and incentives to encourage women to
keep driving safely as long as possible.

Public Transit and 
Special Alternatives
A large body of research has outlined the improve-
ments needed in traditional public transit systems and
special services for older adults. Since almost 9 out of
10 transit and special transport users over age 65 are
women, many of the research or policy suggestions for
improving transit and special transportation or para-
transit alternatives may address women’s specific pub-
lic transit needs, which range from improved personal
security at stops and on board to the restructuring of
routes to serve preferred origins and destinations. The
extent to which women and men may differ in their
responses to specific improvements or services, how-
ever, is not known.

Many older women and men live far from public
transit services, and if available, the services often are
designed for commuters. Substantially increasing the
quantity and the quality of public transit services
and of alternative services is important. Many federal
programs fund special services, and every commu-
nity hosts different kinds of providers—some pro-
grams facilitate volunteers providing rides, and some
large systems offer special vehicles and paid drivers.

A study for the Institute of Medicine, however,
found that even taken together these providers were
unlikely to offer an average of more than three trips
a year to each older person with disabilities in their
community (14). Moreover, many of these providers
tended to limit severely the kinds of trips they
serve—for example, allowing only medical trips or
agency trips—so that eligible older people must find
other means for social, recreational, or grocery trips. 

Neighborhood Design
Many different kinds of land use and planning
changes could create communities that facilitate
walking or using public transit instead of relying on
the car, thus enhancing older people’s health, as well
as their mobility. Some research, however, suggests
that these land use changes also may make commu-
nities busier and more active in ways that can be
detrimental to older people, and particularly to older
women; moreover, that women and men perceive
many design components of the environment differ-
ently and therefore modify their travel patterns dif-
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Many community-based
programs provide rides
for seniors but are not
able to meet the full
scope of needs, according
to a study; Martha Giles
(left), a volunteer with
the Portland, Maine,
affiliate of the nonprofit
Independent
Transportation Network,
has logged more than
70,000 miles on local
assignments.
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ferently in response. For example, women tend to
perceive situations as more dangerous than do com-
parable men and do not react in the same way to
design changes—such as lighting improvements—
that are intended to increase personal security. Good
information is lacking on the extent to which any of
the land use, community design, and housing options
suggested to create more livable communities actually
improve the mobility and safety of older women.

A Threefold Strategy
Society’s challenge is to identify and develop a reper-
toire of mobility and safety options that allow older
people, particularly women, to maintain their inde-
pendence and access in safety. Meeting the dual chal-
lenges of keeping older women both safe and mobile
requires a threefold strategy in the coming decades:

1. Alter the automobile-based system to facilitate
the task of driving, with a focus on resolving the spe-
cific problems of older women;

2. Develop a range of appropriate transportation
alternatives to meet the special mobility needs of
older women, and

3. Redevelop, redesign, and retrofit the commu-
nities in which older people are aging.

This threefold strategy requires additional
research and policy development, as well as sub-
stantial funding. Not enough is known about differ-
ences in the way older women and men react to
various elements of the highway system or about the
vehicle characteristics that will keep women safer
and make driving less stressful. Not enough is
known about how older women react to different
educational and driver training programs, so that the
programs can be redesigned to be more effective. 

Research has shown how to make public transit
and alternative transportation options more useful
for older women—the most important changes are to
increase the level and quality of services by many
orders of magnitude. Although creating the kinds of
communities in which older women and men can
rely far less on the private car is an exciting idea, the
challenge is to focus on the automobile-dependent
neighborhoods in which the vast majority of older
people are aging.
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Meyer owns and operates
Public Information
Associates, Allen, Texas.
Weeks is a Professional
Associate and Senior
Supervising Planner,
Parsons Brinckerhoff,
Baltimore, Maryland,
and chairs the TRB
Public Involvement in
Transportation
Committee.

Transportation professionals often find that
communicating critical transportation
concepts to a nontechnical audience is a
challenge. Some have assembled tools,

graphics, or the right words to convey their mes-
sage, but opinion research indicates that transporta-
tion professionals face a largely uninformed public. 

Communicating and building relationships with
the people who rely on a variety of transportation
modes to live, work, and play is a relatively new task.
The Roman builders of the famous roads and aque-
ducts may not have spent a lot of time communicat-
ing with senators, nobility, or common citizens to
determine a project’s need, location, or design. When
the Wright brothers took their first flight, the con-
cepts of a Part 150 noise study or of airspace mini-
mums did not yet exist.

Today, expectations are different. The transporta-
tion system is a complex network of roads, bridges,
railroads, airports, services, ports, and more, affect-
ing everything from the economy to the environ-
ment. 

Federal transportation law and regulations
require state departments of transportation (DOTs),
metropolitan planning organizations, and transit
agencies to consult with and involve a variety of

stakeholders in decision making. Federal decision
making about transportation is littered with laws and
regulations that affect technical decisions about the
delivery of transportation improvements and ser-
vices. Successfully engaging stakeholders requires
the effective communication of a myriad of issues
and relationships throughout the entire decision-
making process—from the initiation of a long-range
system plan to project construction to system oper-
ations and maintenance. 

Not only have the rules become more complex,
but the public’s levels of education, sophistication,
and engagement with the world have increased. The
public expects the effective communication of the
concepts, principles, and purposes of transporta-
tion—communication is critical for the community’s
understanding and acceptance of transportation
decisions.

Seeking Successful Methods
In 2007, the Planning and Environment Group of
the Transportation Research Board (TRB) launched a
competition to stimulate fresh and creative methods
of communicating technical transportation issues and
concepts to John and Jane Q. Public and to share the
methods that have proved successful. The target audi-
ences for the communications range from elementary
school children to adults living in retirement com-
munities, as well as elected officials, business owners,
and commuters.  To ensure that entries meet the
ambitious objective of communicating with all pos-
sible audiences, the competition judges are drawn
from a range of professional backgrounds, including
school teachers, journalists, administrative assistants,
and transportation professionals. 

The contest has proved a great success. More than
70 entries were submitted to TRB in a range of com-
munication media. TRB Executive Director Robert E.
Skinner, Jr., presented awards to 11 entries in a spe-
cial poster session at the 2008 TRB Annual Meeting
in Washington, D.C. With the overwhelming
response from contest participants and the interest

SPECIAL FEATURE

Communicating Transportation, Energy,
and Climate Change Concepts 

to the Public
TRB Contest Identifies Exemplary Efforts

JUDY A. MEYER AND JENNIFER L. WEEKS

The contest-winning
entry, Transportation-
Town.com, features an
interactive game that
facilitates collaborative
development of a vision
for transportation, land
use, and growth in
Whatcom County,
Washington.   
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shown by attendees, TRB has made the contest an
annual event, addressing a different transportation
issue or theme each year to provide variety for the
contest and to appeal to different groups within the
transportation industry. 

This past year’s competition focused on energy
and climate change in transportation, the spotlight
themes of the TRB 2009 Annual Meeting. The selec-
tion of a hot topic within the transportation indus-
try yielded a small, but focused, set of entries,
ranging from a book to multimedia presentations
and interactive online games. 

The quality of the entries demonstrates the talent
within the industry for communicating complex
technical concepts to the layperson. The entries epit-
omized the goal of communicating complex infor-
mation in an uncomplicated manner. TRB designated
one winner and four finalists. 

Contest Winner
TransportationTown.com: A Regional Transporta-
tion Website, the winning entry, aims to engage and
educate visitors about transportation in Whatcom
County, Washington. The site targets citizens seek-
ing information about various modes of transporta-
tion, with links provided for each mode. The home
page presents regionally relevant information about
land use, transportation, and multimodal planning. 

An interactive game invites visitors to build a city
by placing icons on a map. Within a set amount of
time—representing 1 year—players make decisions
about relationships between land use and trans-
portation; the results are then displayed. The game
visually demonstrates how the player’s decisions
affect air quality, mobility, and city appeal; the rela-
tive values of investment in transportation modes
also are shown.

The goal of the game is to build a prosperous city
through land use and transportation decisions that
keep mobility high, pollution low, and the citizens
happy. Dials track pollution, mobility, and the hap-

piness of the citizens and allow players to monitor
their progress and see the effects of their decisions.
The entry was developed by the Whatcom County
Community Advisory Group, represented at the
Annual Meeting poster session by Melissa Miller,
Whatcom Council of Governments, Bellingham,
Washington. The website is located at www.trans-
portationtown.com.

Finalists
Transport Revolutions: Moving People and
Freight Without Oil
Transport Revolutions: Moving People and Freight
Without Oil, a 2008 book by Richard Gilbert and
Anthony Perl, traces out several revolutions—
defined as major changes in how people and freight
move—in the coming decades in transportation.
These changes will be the result of declines in world
oil production and rises in the prices of oil products. 

The authors, who are with the Urban Studies Pro-
gram at Simon Fraser University, Vancouver, British
Columbia, Canada, examine past revolutions and
describe transportation and its impacts today. They
note that the United States and China can accom-
modate oil depletion without reducing mobility. For
example, by 2025 electric traction of various kinds
could propel more than 30 percent of surface trans-
portation in the United States. The book also
describes the coming revolutions in aviation and
marine transportation.

Drive $marter Challenge
The Drive $marter Challenge, an interactive website
of the Alliance to Save Energy, Washington, D.C.,
served as a call to action as part of a multimedia
campaign to promote fuel efficiency. The website,
assembled by Ronnie Kweller and Rozanne Weiss-
man at www.drivesmarterchallenge.org, shows how
human actions have a ripple effect on fuel con-
sumption and emissions. 

Drivers can find out immediately how much
money they can save—often hundreds of dollars—
through six driving and maintenance actions on 
their own vehicles, by specific
make, model, and year. Drivers
then can decide whether to
take the challenge and com-
mit to any one of six actions,
and they can challenge others
to make the commitment as
well. 

Individual savings—dol-
lars, gallons, and carbon diox-
ide emissions—are added to
the running total, recorded on

Melissa Miller, Whatcom Council of Governments,
Bellingham, Washington, with the poster display of
TransportationTown.com, which included a
computer demonstration. Cover of the paperback

edition; the book
explores the worldwide
transition from oil-based
fuels.

The Drive $marter
Challenge website allows
participants to enter
information about their
car make, model, and
year, obtain an annual
savings total by applying
six maintenance actions,
and receive energy-
saving tips on driving and
automobile maintenance.  
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the home page, of all who have taken the challenge.
The website also offers money-saving gas tips in Eng-
lish and Spanish, related resources, and myth
busters—objective information that contradicts pop-
ular misconceptions.

Your Community—
Smart Growth Versus Suburban Sprawl
New Jersey DOT and Parsons Brinckerhoff devel-
oped the interactive CD-ROM demonstration, Your
Community—Smart Growth Versus Suburban
Sprawl, to support the agency’s educational efforts to
integrate transportation and land use. Part of New
Jersey DOT’s Long-Range Plan 2030 outreach pro-
gram, the demonstration consists of a series of trips
through two hypothetical communities. One com-

munity reflects smart growth
approaches, with integrated
land use and a multimodal
transportation system; the
other reflects suburban
sprawl, with isolated land
uses that require travel by pri-
vate automobile. 

Trips to school, work, and
other destinations are shown
graphically, with a summary
of miles traveled by automo-
bile, transit, or walking, plus
a comparison of time spent
for each commute. Points are

awarded for efficiency and qualitative health and
environmental benefits. The interactive program
demonstrates the potential environmental, health,
convenience, and time advantages of smart growth,
educating people to make choices that reduce their
carbon footprint.

The project team included James B. Lewis and
Danielle Graves, New Jersey DOT; Jerome Lutin, for-
merly of New Jersey Transit; and Pamela M. Lebeaux
and Marc Steuben, Parsons Brinckerhoff.

BWC and Climate Change: 
Making the Connection
The Best Workplaces for Commuters (BWC) desig-
nation is the national emblem representing out-
standing commuter benefits. Millions of commuters
who work at BWC-designated worksites leave their
cars at home, easing congestion and air pollution
and reducing greenhouse gas (GHG) emissions. 

The interactive program, BWC and Climate
Change: Making the Connection, assembled by Ian
Todreas of ERG, Boston, Massachusetts, aims to help
employers make and broadcast the connection
between transportation demand management

(TDM) and climate change. Users leverage new
opportunities to position BWC—and more gener-
ally, commuter benefits—as a near-term, cost-effec-
tive solution to climate change. 

The website features national and state-specific
information about climate change; state-specific
information on climate and TDM policies, players,
and funding sources; local, state, regional, and
national climate and transportation organizations;
and funding sources that might be available to sup-
port TDM as a climate change solution. The website
contains messages and talking points on how to pro-
mote local and regional BWC programs as a climate-
friendly TDM solutions and how the climate benefits
of BWC compare with those from other transporta-
tion strategies. The website also has links to tools to
measure the impact of climate change strategies.

What’s on Tap for 2010
The contest to be featured at the TRB 89th Annual
Meeting, January 10–14, 2010, focuses on commu-
nicating about issues related to providing and oper-
ating public transportation. The purpose is to tackle
the challenges of communicating the role of transit
in the larger transportation system, as well as unique
technical issues such as transit operations and main-
tenance, costs and financing, and transit project
delivery, including the Federal Transit Admini -
stration’s complex New Starts process. The entries
should help agencies remove the mystery from pub-
lic transit for everyone from elected officials to the
traveling public.

A screen from the CD-
ROM developed by New
Jersey DOT and Parsons
Brinckerhoff depicts
options and outcomes 
for work-to-store travel
under smart growth 
and sprawl; the
demonstration illustrates
the complex relationships
between land use and
transportation.  

The Best Workplaces for Commuters (BWC)
campaign shows employers how commuter benefits
can play a significant role in mitigating some of the
causes of climate change. Ian Todreas, ERG, Boston,
Massachusetts, provided a review of the BWC
website and its features at the TRB 2009 Annual
Meeting.
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Sohanghpurwala is Presi-
dent, CONCORR, Inc.,
Sterling, Virginia; and
Lasa is Corrosion Mitiga-
tion and Rehabilitation
Technologist, Corrosion
Research Laboratory,
Florida Department of
Transportation,
Gainesville.

Evaluating the corrosion condition of a
reinforced concrete structure is essential
in developing a strategy for repair and
rehabilitation after corrosion-induced

damage. Several destructive and nondestructive test
methods and techniques are available to ascertain
the corrosion condition of the reinforcement in por-
tions that do not yet show concrete damage. Most of
these techniques, however, require significant
resources to implement and then additional
resources to interpret the data and make the deci-
sions about repair and rehabilitation.

The National Cooperative Highway Research Pro-
gram (NCHRP) therefore initiated a project to
develop a protocol for evaluating the condition of
bridge superstructure elements, for estimating the
remaining service life, and for identifying the options
for mitigating the corrosion. The project findings,
published in 2006 in NCHRP Report 558, Manual on
Service Life of Corrosion-Damaged Reinforced Concrete
Bridge Superstructure Elements, produced a condi-
tion survey protocol, a model for remaining service
life, and a susceptibility index to designate the like-
lihood of corrosion.

Problem
The National Bridge Inventory database, maintained
by the Federal Highway Administration, contained a
total of 587,964 bridges as of 2002. The average age
of the bridge structures in the database is 40 years;
41 percent of the bridges are at least 40 years old. 

The condition of the nation’s aging highway
bridge infrastructure has gained significant attention
in the past two decades. Several independent evalu-
ations of the condition of the nation’s infrastructure
have used the ratings in the database. These studies
ascertained that 14 percent of the bridges were rated
structurally deficient and that the primary cause of
the deficiency was corrosion of the reinforcing steel.
For the 20-year period from 1999 to 2019, the esti-
mated cost of maintaining the nation’s bridges is $5.8
billion per year, and the estimated cost of improving
the same bridges and eliminating their deficiencies is
$10.6 billion.

To address deterioration from corrosion, a bridge
owner must decide whether to maintain, repair, or
replace the structure, considering its present condi-
tion and its expected condition. The owner also must
identify the materials and methods that are most
appropriate to the task. Because of the lack of stan-
dard decision-making processes, most owners have
made these complex decisions by relying on local
experience and expertise. These decision-making
processes often have resulted in inefficient, costly,
nonstandard, and nonoptimal solutions. 

A protocol capable of determining the optimal
course of action—maintenance, repair, or replace-
ment—and of assisting in the selection of the best
materials and methodology was urgently needed.

Solution
Determining the optimal course of action requires
information about the present condition of the struc-
ture and its expected deterioration. The present con-
dition determines the quantity and the type of repairs
necessary. The owner can use the expected future
deterioration to determine the efficacy of alternative
repairs and to assist in selecting a repair-and-

Service Life Modeling
Selecting Repair and Rehabilitation Options
for Bridge Structures
A L I  A K B A R  S O H A N G H P U R W A L A  A N D  I V A N  R .  L A S A

R E S E A R C H   P AY S  O F F

View of one of the exam-
ined bridges on I-95 near
Bangor, Maine, showing
cracking caused by rein-
forcement corrosion. Con-
dition evaluation included
a delamination survey,
cover depth measure-
ments, chloride ion con-
tent analysis, and
petrographic analysis.
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prevention strategy to mini-
mize the cost of maintenance
for the period of service life
desired from the structure. 

The future corrosion activ-
ity can be projected either from
the estimated remaining ser-
vice life of the structure or as a
function of the concrete deteri-
oration caused by the corro-
sion of the reinforcement. The
remaining service life method
requires the owner to formu-
late a criterion to define the
end of the service life. The
other approach, applying a
function of concrete deteriora-
tion over time, provides the
owner with scientific data on
the progression of damage and
facilitates identifying the types

and timing of the most appropriate actions. The
NCHRP project chose the second approach, which is
more flexible. For simplicity and to conform to the
naming convention in the literature, the project
termed the process “service life modeling.”

Although several mathematical methods have
been proposed to model the corrosion process
according to the extent of deterioration and the pres-
ence or absence of deleterious agents, none has been
found to be comprehensive, verified scientifically, or
standardized for the bridge community. The model
developed in the NCHRP project, however, was sta-
tistically validated on three bridge structures in Ken-
tucky, Ohio, and Maryland. 

The model requires results from a delamination
survey, a few cores for chloride profile analysis, and
clear concrete cover data. A susceptibility index, based
on the distribution of chloride ions in sound concrete,
narrows the options available for corrosion control.

Applications
Florida has applied the model on several bridge
structures. On the I-75 bridges over the Caloosa-
hatchee River and the Tidal Marsh in Fort Meyers,
Florida, a consultant used the results of service life
modeling to recommend widening of the bridges
with repairs instead of a complete replacement, pro-
ducing a considerable savings for the state. The ser-
vice life modeling provided confidence in the option
of widening and repairs by providing a clear view of
expected future damage. 

The model also was used on the Courtney Camp-
bell Bridge in Tampa to ascertain the magnitude of the
corrosion problem and the options available for repair

and rehabilitation. The model was applied recently for
the historic North Torrey Pines Road Bridge, in Del
Mar, California, to determine the best options for
repair and rehabilitation of the substructure elements
while maintaining the historical characteristics. 

Other applications include the substructure ele-
ments of four bridges on I-95 near Bangor, Maine;
piers of the Military Ocean Terminal, Sunny Point,
North Carolina; piers of the Port of Moorehead City,
North Carolina; and the terminal used by Alcoa in
Charleston, South Carolina. In each instance, use of
the model has resulted in the optimal design of
repairs and of corrosion control systems.

Benefits
The model and the susceptibility index provide a
streamlined mechanism for performing the corro-
sion condition survey and applying the survey results
to determine the future progression of damage and
to select the optimal repair and corrosion control
system. The service life model allows the owner to
perform life-cycle cost analyses of various options
according to estimates of the progression of damage. 

Service life modeling offers another advantage,
by reducing the amount of field data collection and
sampling. The model requires only the results of the
delamination survey, chloride profile analyses, and a
concrete clear cover survey. 

The condition evaluation protocol of this model
can be integrated easily into the routine bridge
inspection. In addition, the model can be used to
ascertain future susceptibility to corrosion-induced
damage and the magnitude of the damage, so that the
optimal corrosion control systems can be installed to
reduce or stop corrosion and increase the remaining
service life.

For more information, contact Ivan R. Lasa, Corrosion
Research Laboratory, Florida Department of Trans-
portation, 50057 NE 39th Avenue, Gainesville, FL
32609; 352-955-2902; ivan.lasa@dot.state.fl.us; or Ali
Akbar Sohanghpurwala, CONCORR, Inc., 45710 Oak-
brook Court, Sterling, VA 20166; 571-434-1852;
ali@concorr.com.

EDITOR’S NOTE: Appreciation is expressed to Amir
Hanna, Transportation Research Board, for his efforts
in developing this article.

Manual Describes
Protocols
NCHRP Report 558, Manual
on Service Life of Corrosion-
Damaged Reinforced Con-
crete Bridge Superstructure
Elements, presents the find-

ings of a research project conducted by CON-
CORR, Inc. The manual offers step-by-step
procedures to assess the condition of corrosion-
damaged bridge elements. Also included are
procedures for estimating the expected remain-
ing service life of reinforced concrete bridge
superstructure elements and to determine the
effects of maintenance and repair options on a
structure’s service life. The report is available
online at http://onlinepubs.trb.org/onlinepubs/
nchrp/nchrp_rpt_558.pdf.

Suggestions for “Research Pays Off” topics are wel-
come. Contact G. P. Jayaprakash, Transportation
Research Board, Keck 488, 500 Fifth Street, NW,
Washington, DC 20001 (telephone 202-334-2952,
e-mail gjayaprakash@nas.edu).
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C A L E N D A R

TRB Meetings

Additional information on TRB meetings, including calls for abstracts, meeting registration, and hotel reservations, is available at
www.TRB.org/calendar. To reach the TRB staff contacts, telephone 202-334-2934, fax 202-334-2003, or e-mail lkarson@nas.edu. 
Meetings listed without a TRB staff contact have direct links from the TRB calendar web page.

*TRB is cosponsor of the meeting.

November

12–13 Developing a Research
Agenda for Transportation
Infrastructure Preservation
and Renewal
Washington, D.C.

16–18 5th National Transit GIS
Conference*
St. Petersburg, Florida
Thomas Palmerlee

December

13–15 Transportation Policy and
Finance Summit*
Washington, D.C.

13–18 12th International
Conference on Travel
Behavior Research*
Jaipur, India
Kimberly Fisher

2010

January 

10–14 TRB 89th Annual Meeting
Washington, D.C.
www.TRB.org/AnnualMeeting

March

TBD Road Safety on Four
Continents Conference*
Abu Dhabi, United Arab Emirates

April 

12–16 1st International Conference
on Pavement Preservation*
Newport Beach, California

27–29 High-Speed and Intercity
Passenger Rail Systems and
Strategies Joint Rail
Conference*
Urbana, Illinois
Elaine King

May 

5–7 1st International Conference
on Nanotechnology in
Cement and Concrete
Irvine, California

9–12 Innovations in Travel Demand
Forecasting: 2010
Tempe, Arizona

13–14 Innovations in Pricing of
Transportation Systems:
Workshop and Conference*
Orlando, Florida

19–21 Transportation Finance:
Forging a Sustainable
Future—Now
New Orleans, Louisiana

30– Safety and Mobility of 
June 2 Vulnerable Road Users:

Pedestrians, Motorcyclists,
and Bicyclists*
Jerusalem, Israel
Richard Pain

June 

2–4 TRANSED 2010: 12th
International Conference on
Mobility and Transport for
Elderly and Disabled People*
Hong Kong, China

2–5 4th International Symposium
on Highway Geometric
Design*
Valencia, Spain

3–5 GeoShanghai 2010
International Conference*
Shanghai, China

6–10 Environment and Energy in
Transportation Summit*
Raleigh, North Carolina

21–24 North American Travel
Monitoring Exposition and
Conference (NATMEC):
Improving Traffic Data
Collection, Analysis, and Use
Seattle, Washington
Thomas Palmerlee

July

11–14 49th Annual Workshop on
Transportation Law
Newport, Rhode Island

11–14 TRB Joint Summer Meeting
Minneapolis, Minnesota

11–15 5th International Conference
on Bridge Maintenance,
Safety, and Management*
Philadelphia, Pennsylvania

September

TBD International Conference on
Sustainable Concrete
Pavement Technologies:
Practice, Challenges, and
Directions*
California

October

10–13 9th National Conference on
Access Management*
Natchez, Mississippi

25–27 6th International Conference
on Visualization in
Transportation
TBD
Richard Pain

26 Using National Household
Travel Survey Data for
Transportation Policy
Decisions 
Washington, D.C.
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During his studies at Carnegie Institute of Tech-
nology—now Carnegie Mellon University—in
Pittsburgh, Pennsylvania, John D. Wilkins was
mentored by the management staff of Pittsburgh

Railways. The Western New York native notes that this played
a vital role in his career: “Formal education takes one a fair dis-
tance down a career path. Of equal importance are the associ-
ations that one is privileged to have enjoyed.” Through the
guidance of managers such as Charles Schauck of Power and
Inclines, Wilkins gained valuable insight and experience into
transit property management and operations, as well as knowl-
edge about overhead electrical system design, embedded track
design, and fleet maintenance requirements.

With a bachelor’s degree in civil engineering and transporta-
tion and a master’s degree in business administration from the
University of Pittsburgh, Wilkins began his career as an engineer
at New York State Natural Gas in 1962; there, he facilitated the
construction of high-pressure natural gas transmission lines.
Wilkins transferred to transportation planning as senior associ-
ate at Coverdale & Colpitts in New York in 1971, and in 1975
moved on to Chase, Rosen, & Wallace, Inc., as vice president of
transportation planning. He led projects that included a revamp-
ing of local bus services for Newark and Elizabeth, New Jersey,
and a planning and conceptual engineering study for light rail
transit (LRT) service between Jersey City and Bayonne—a pre-
cursor to the New Jersey (NJ) Transit Hudson–Bergen LRT line.

In 1981, Wilkins embarked on a career at NJ Transit that
lasted more than 25 years. As director of operations planning, he
established an organization to conduct continuous transit ser-
vices monitoring, headed the transit network rationalization
effort, and installed the agency’s first computerized scheduling
system. At NJ Transit, he continued his contributions to the
Hudson–Bergen LRT line as director of project planning, work-
ing with the Governor’s Waterfront Planning Office to undertake
an environmental impact study (EIS), as well as planning and
conceptual engineering efforts. As director of planning research,

Wilkins conducted a study to identify possible intelligent trans-
portation system applications on bus and rail systems, which
resulted in the installation of test programs for an automatic pas-
senger counting system for buses and real-time passenger infor-
mation at rail stations.

Many urban rail systems needed the support of technical and
research organizations to advance the technology harnessed by
vehicles, operations, overhead contract systems, track structure
and maintenance, and other systems, recalls Wilkins: “With the
decline of urban rail systems, many of these organizations dis-
banded or shifted their emphasis to motor coach technology.
With the reintroduction of urban rail—now called light rail—a
new era of research was required to meet the needs of planners,
designers, and operators.” Professional and research organiza-
tions have come to fulfill this need, he adds.

As NJ Transit’s director of capital planning and programming,
Wilkins participated in the EIS and conceptual engineering
efforts of the Trans-Hudson Express (THE) Tunnel project, an 
$8 billion undertaking of NJ Transit and the Port Authority of
New York and New Jersey that will increase travel capacity to
Manhattan’s Pennsylvania Station. Also called Access to the
Region’s Core, the THE Tunnel project is under way and is sched-
uled for completion in 2017. Wilkins also conducted the EIS and
conceptual engineering efforts for the $2 million Portal Bridge
replacement project on the Northeast Corridor near Newark.

“There is no nirvana; today’s solutions are not necessarily
tomorrow’s solutions,” Wilkins observes. “Research is a contin-
uing activity.”

Active in TRB since 1975, Wilkins has attended or partici-
pated in all the Light Rail Transit Conferences since then. He has
served on the Rail Transit Systems Committee since 1992 and
since 1994 has served on the Light Rail Committee, which he has
chaired for the past 5 years. He is also a member of the TRB Tech-
nical Activities Council Public Transportation Group and the
Public Transportation and Development Committee.

“The best advice I could give new entrants into the field is to
emulate a sponge; absorb all you can,” advises Wilkins, who
also serves the American Public Transportation Association as a
member of the Light Rail Forum. He was secretary of the Met-
ropolitan Association of Railway Officials, and as a member of the
New Jersey Railroad and Transportation Museum Commission
from 1988 to 2004, Wilkins developed a concept, plan, and site
recommendation for a state railroad and transportation museum.
A keen interest in railroad history has led Wilkins to help create
the Friends of the New Jersey Transportation Heritage Center,
which he serves as president. 

Wilkins’ publications include “Use of Railroad Rights-of-Way
for Light Rail Transit Systems,” coauthored with Arthur Schwartz
in 1978, and “Considerations for Effective Light Rail Street Oper-
ation,” coauthored with Joe Boscia in 1985.
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“There is no nirvana;

today’s solutions are

not necessarily

tomorrow’s solutions.

Research is a

continuing activity.”

John D. Wilkins
Consultant
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All transportation researchers will be involved, at
some point, in data collection. As president of 
NuStats, LLC—a survey science consultancy based
in Austin, Texas—Johanna Zmud spends much of

her time improving data collection methods to meet trans-
portation objectives. “The traditional responses to the chal-
lenges of transportation safety, congestion mitigation, and
environmental protection involve infrastructure or equipment.
Improving our understanding of people’s travel behavior—the
how, why, when, and where they choose to travel—is at least as
important for sound policy and planning,” Zmud observes.  

Zmud cofounded NuStats 25 years ago to bring rigorous and
cutting-edge survey research techniques to the study of trans-

portation, health, education, the environment, and public safety.
In the late 1980s, she perceived a need for a solution to travel
behavior measurement challenges within the survey science tra-
dition, and guided NuStats to fill that gap. Zmud sought to
improve the quality of the data available for decision making,
with a focus on linking transportation planning and sound sur-
vey science. NuStats is now the largest producer of primary
travel behavior data in the United States.

In a 2007 TRB transportation data needs assessment with
Joseph Schofer, Tim Lomax, and Tom Palmerlee, Zmud coined
the phrase “data as an asset.” Because of increasing requests from
policy makers and new legislative reporting requirements, the
demand for data exceeds the supply. The value of the data asset
must be recognized, invested in, and prudently managed, Zmud
observes: “Our data assets must align to current conditions
and—more importantly—anticipate emerging challenges such
as climate change or new technology, changing demographics,
land use, or different options for financing transportation.”
Zmud notes, however, that the transportation data infrastructure
is “the most neglected asset in our transportation balance sheet,
despite its potential for improving people’s lives.”

Although Zmud’s training is in the social sciences, almost all
of her professional career has been in the transportation research

arena. Zmud received a bachelor’s degree in foreign languages
from East Carolina University, with master’s degrees specializ-
ing in educational statistics from the University of Maryland and
in communication management and policy from the University
of Southern California (USC). She received a PhD in commu-
nication research from USC’s Annenberg School. 

Zmud’s theoretical and technical social science background
complements a growing expertise in transportation policy and
planning issues. In addition to her responsibilities as president
of NuStats, Zmud continues to direct large-scale travel surveys
as a way to monitor and refine her firm’s performance and lead-
ership in the field. As Zmud explains, “NuStats operates with the
vision of continual improvement—reinventing research tech-
niques and approaches dynamically as circumstances change.”
She has been instrumental in leading the practice in applying
new technologies to capture an expanding set of data require-
ments more quickly and cheaply. New data capture technologies
are necessary investments; then, as systems are institutionalized
and standard operating procedures are refined, new technolo-
gies often result in cost efficiencies, notes Zmud.  

Zmud has a history as a serial entrepreneur. In 2000, Zmud
and Jean Wolf founded GeoStats, a firm focused on technology
applications in transportation research. Almost 10 years later,
NuStats is a partner to Mygistics, a firm creating a detailed, con-
tiguous model of the entire United States, Canada, and Mexico,
simulating all travelers on the network to accurately predict
current and future traffic volumes and travel times.  NuStats
brings a survey research component that will use Mygistics tech-
nology to create the first nationwide transportation panel.  

Zmud credits her long history of active engagement in TRB
activities for her continued focus on emerging needs for, and
sources of, passenger and freight data. Currently, she chairs the
Data and Information Systems section of the Technical Activi-
ties Council’s Policy and Organization Group, presiding over 11
committees that work to raise awareness about weaknesses or
gaps in transportation data and to highlight effective techniques
for strengthening the nation’s transportation data infrastruc-
ture. Before this, Zmud chaired the TRB Travel Survey Methods
Committee. Outside of the data section, she is an active friend
of the travel behavior, road pricing, and public transit commit-
tees, and a member of the TRB–National Research Council
Committee on Equity Implications of Alternative Transportation
Finance Mechanisms, the National Cooperative Freight
Research Program Project Panel for the Truck Idling Scoping
Study, and planning committees for the Innovations in Travel
Modeling Conference and the Freight Data Research Road Map.  

Zmud’s other activities include cochair of the International
Steering Committee on Travel Survey Conferences, and mem-
ber of the Regional Infrastructure and Development Committee
of the Greater Austin Chamber of Commerce. 
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“Our data assets

must align to current

conditions and, more

importantly,

anticipate emerging

challenges.”

Johanna Zmud
NuStats, LLC
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TRB HIGHLIGHTS

SHRP 2 RESEARCH UPDATE—Jim Sayer, University of Michigan
Transportation Research Institute (at podium), relates recent news
about data manipulation and integrity as part of the Fourth Safety
Research Symposium sponsored by the Second Strategic Highway
Research Program (SHRP 2) at the Keck Center of the National
Academies in Washington, D.C., on Thursday, July 23. Sayer joined
Trent Victor of Volvo, Sweden (seated, facing audience); Wu
Hongbo of China; Fred Wegman of the SWOV Institute for Road
Safety Research, Netherlands; and Tom Dingus of Virginia Tech
Transportation Institute, at the session to present updates on 
SHRP 2 international research.

CREATIVE TRANSIT TECHNOLOGY—Gordon Drukier of Advanced
Fuel Research, Inc. (left), describes the second phase of a project
using security cameras to detect radioactivity in transit stations to
Transit Innovations Deserving Exploratory Analysis (IDEA) program
panel members (from left:) Greg Hull, Michael Taborn, John Walsh,
Gregory Cook, Mike Flanigon, and Henry Nejako, on Thursday,
August 6, at the Keck Center. The prototype system explored in
Drukier’s project would integrate the transit security cameras
already installed in subway stations with newly developed software
that could detect radioactive materials nearby.

Wayne Shackelford
1933–2009

Wayne Shackelford, 75, former
Commissioner of the Georgia

Department of Transportation (DOT)
and past TRB Executive Committee
Chair, died Tuesday, September 1, in
Snellville, Georgia. As Georgia DOT
Commissioner from 1991 to 2000,
Shackelford presided over an era of swift
growth and transportation development
in the state, and supervised such projects as the transportation man-
agement program for the 1996 Olympic Games in Atlanta. In 1996,
he became a member of the TRB Executive Committee, serving as
chair in 1999 and as a member until 2002.

Born in Carroll County, Georgia, in 1933, Shackelford graduated
from Berry College in Rome, Georgia, and took graduate courses at
the University of Georgia in Athens. He worked as a Haralson
County extension agent, and in 1960 began a long career in the
Gwinnett County administration. After several decades with Gwin-
nett County, Shackelford became a real estate developer; his projects
included the Town Center Mall in Kennesaw, Georgia, and Gwin-
nett Place Mall. His vision of growth and establishment of infra-
structure set the precedent for the rapid expansion of the Atlanta
suburbs in the 1980s and 1990s.

In 1991, Governor Zell Miller nominated Shackelford—known
to friends as “Shack”— as Commissioner of the state DOT. During
Shackelford’s 9-year tenure, the state’s population grew by 1.5 mil-

lion and the budget for the 3-year list of approved transportation
projects expanded from $2.6 billion to $5.1 billion. He also was
involved in the creation of the Transportation Management Center
in Atlanta, and played a vital role in implementing intelligent trans-
portation systems (ITS) in preparation for the 1996 Olympics. 

After returning to the private sector in 2000, Shackelford con-
tinued his work as a community advocate, lobbying for a commuter
rail line linking the Atlanta campuses of Emory University and
Georgia Tech—nicknamed the “Brain Train.” In 2007, the new inter-
change between SH-316 and I-85 was named in Shackelford’s honor.

From 1995 to 1999, Shackelford served on the TRB Strategic
Highway Research Program (SHRP) Committee, which advised the
Federal Highway Administration and the American Association of
State Highway and Transportation Officials (AASHTO) on the con-
duct of a national program to implement the results of the first
SHRP. In addition to his service as member and chair of the TRB
Executive Committee, he was also a member of its Subcommittee
for National Research Council Oversight and its Subcommittee on
Planning and Policy Review. 

Shackelford served as President of AASHTO in 1995 and as pres-
ident of the Southeastern Association of State Highway and Trans-
portation Officials in 1993. He also chaired the Board of Directors
of the Intelligent Transportation Society of America from 1998 to
1999. In 2001, for his outstanding contributions to highway
progress, Shackelford received the George S. Bartlett Award, awarded
jointly by AASHTO, the American Road and Transportation
Builders’ Association, and TRB. Shackelford was a board member of
the Georgia 4-H Foundation and of the Gwinnett County Fair Asso-
ciation, and a lifetime member of the Gwinnett Historical Society.

IN MEMORIAM
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Fewer Highway Crashes,
But More Danger Felt
The number of fatalities from car crashes last year
was the fewest since 1961, the AAA Foundation for
Traffic Safety reports, but many drivers say they feel
less safe on the roads today than they did 5 years ago.
According to the 2009 Traffic Safety Culture Index,
released in July, drivers stated that distracted driving
was a serious threat to their safety, but admitted that
they too engaged in many of the same behaviors
while driving—sending text messages or e-mails,
talking on cell phones, and running red lights.  

About half of the drivers surveyed said that driv-
ing safety was about the same as it was 5 years ago;
however, only 12 percent reported that they felt safer
driving now, and 35 percent thought they were less
safe. About one-third of the drivers who reported
feeling less safe cited distracted driving, along with
aggressive driving and speeding, as the reasons.
When respondents were asked about perceived
threats to their safety, the top three threats—rated as
“very serious”—were driving after drinking alcohol
(90 percent), sending or reading text messages while
driving (87 percent), and drivers not paying atten-
tion (79 percent), according to the report. 

When asked about their driving behaviors over
the past month, two-thirds of drivers stated that they
talked on a cell phone while driving; 28 percent did
so fairly often or regularly. Forty-four percent
reported speeding 15 mph over the speed limit on
highways, and 29 percent said they had run a red
light even when it would have been possible to stop
safely. Twenty-one percent of drivers reported text
messaging while driving. Even though 95 percent of
drivers deemed sending text messages while driving
to be a completely or somewhat unacceptable behav-
ior, nearly 20 percent of these drivers reported hav-
ing read or sent a text message or e-mail themselves

while driving. Similar scenarios were found with
other behaviors such as red light running, speeding,
tailgating, and talking on a handheld cell phone.

To see the report, visit tinyurl.com/AAAFTS
report0709.

Alcohol, Drug Use
by Drivers Declines
A survey by the National Highway Traffic Safety
Administration (NHTSA), released in July, found a
continued decline in the number of drivers impaired
by alcohol on weekend nights. NHTSA’s Traffic Safety
Facts Research Note is the latest in a series of road-
side surveys, conducted over four decades in 300
locations nationwide, that have measured weekend
nighttime drivers’ blood alcohol levels. The latest
survey, from 2007, included for the first time data
about drivers’ use of potentially impairing drugs.

Since 1973, when the first of the four surveys was
taken, the percentage of sampled drivers with blood
alcohol content (BAC) over .08 has declined dra-
matically, from 7.5 percent to 2.2 percent. Although
the percentage of underage drivers in fatal crashes
with an illegal BAC increased from 1996 to 2007, the
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(continued on page 34)

Drivers perceive an
increase in distracted
driving, aggressive
driving, and speeding on
the roadways.

Checkpoints for driver
alcohol use also are
reporting data on drivers’
use of potentially
impairing drugs.
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percentage of underage drivers with an illegal BAC
has decreased since 1973. 

Illegal drugs, as well as prescription and over-the-
counter medications, were included in NHTSA’s 2007
survey findings. According to the report, 16.3 per-
cent of nighttime drivers had positive drug test
results—however, this does not necessarily indicate

impairment. The most commonly detected drugs
were marijuana (8.6 percent of drivers), cocaine (3.9
percent), and methamphetamine (1.3 percent).

Additional research is needed to determine which
drugs and dosage levels might impair driving.
NHTSA is sponsoring a study to examine the link
between drug use and involvement in crashes; results
are expected in 2012.

Determining Crash Risk
for Older Drivers
Age is not the sole determining factor of driver capac-
ity, according to a study recently released by VTI, the
Swedish National Road and Transport Research Insti-
tute. Commissioned by the Norwegian Public Roads
Administration (Statens Vegvesen) and conducted
in collaboration with TØI, Norway’s Institute of
Transport Economics, the report compiled and ana-
lyzed police-reported accidents in Norway, a litera-
ture study, and experimental studies in Norway and
Sweden to identify hazardous situations for drivers

age 65 and older and to examine visual behavior in
these situations.

The VTI study found that the most frequent type
of accident among older drivers occurs when the
driver is making a left turn and is hit by another
vehicle on the right or left side. Rear-end collisions—
the most frequent among all drivers—are less com-
mon for older drivers, according to the report.
Researchers found that older drivers had propor-
tionately fewer accidents than younger ones in situ-
ations of inclement weather, poor visibility, or
hazardous road conditions; this indicates that older
drivers tend to avoid driving in these situations.

The study also reconsidered the assumption that
advanced age naturally implies risky driving behav-
ior. According to researchers, driving risk in the
senior age group comes from two main causes—ill-
ness and fatigue. As a group, older people had more
individual differences in driving capacity than
younger people; subsequent methods to determine
crash risk or unsuitable drivers must be refined
beyond age groups, the study concluded.

For more information, see www.vti.se/EPi-
Browser/Publikationer/R656ASve.pdf.

(continued from page 33)

Aviation Group Sets
Environmental Goals
The International Air Transport Association (IATA)
has set three environment-friendly targets for the
aviation industry: by 2020, a 25 percent improve-
ment in fuel efficiency from 2005; a 10 percent use
of alternative fuels by 2017; and a 50 percent reduc-
tion in aviation emissions by 2050. IATA is develop-
ing a fourth target—a “carbon-neutral growth” date
beyond which emissions will not increase, even with
population growth. 

According to IATA Director Giovanni Bisignani,
aviation emissions will decline by 8 percent this year;
although 6 percent of the drop is attributable to the
recession, 2 percent is related to implementation of
IATA’s strategy, which incorporates technology, oper-
ations, infrastructure, and positive economic mea-
sures to reduce aviation emissions.

For more information, visit www.iata.org.

INTERNATIONAL NEWS

Giovanni Bisignani, Director General and CEO of
IATA, opens the 65th IATA Annual General Meeting
and World Air Transport Summit in Kuala Lumpur,
Malaysia in June.

NEWS BRIEFS
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Integral and Semi-Integral
Bridges
Martin P. Burke, Jr. Wiley–Black-
well, 2009. 255 pp.; $139.99; 978-
140519-418-1.
This book traces the evolution of
deck-type highway bridges from
the early 1930s to the present,
focusing on subjects of significance to the design and
construction of integral and semi-integral bridges.
Also examined are the uncontrolled growth–pres-
sure phenomenon, the culprit of much bridge dam-
age; the attributes and limitations of integral-type
bridges to be considered in the design process; the
structure movement systems approach to highway
bridge design; and some of the problem-solving tech-
niques used by bridge design engineers. Real-life suc-
cess stories and challenges—such as a bridge
replacement and rehabilitation project in Ohio
involving more than 1,800 bridges—provide insight. 

Appendices to this volume include a critique of
a formerly published and incorrect set of concrete
pavement recommendations; a glossary to help
novice engineers; and a collection of data and
descriptions pertaining to the integral and semi-
integral bridges shown in photographs throughout
the book. Author Burke is an emeritus member of
the TRB General Structures Committee.

Fragile Networks: Identifying Vulnerabilities and
Synergies in an Uncertain World
Anna Nagurney and Qiang (Patrick) Qiang. Wiley,
2009. 313 pp.; $115; 978-0-470-44496-2.
Using a mathematical, multivariate approach, this
book endeavors to help policy makers, urban plan-
ners, and business strategists identify critical infra-

structure investment needs to bol-
ster disaster preparation and mit-
igation. Computer-based network
systems modeling and analysis
methods are applied to vulnera-
bilities in congested urban trans-
portation networks, logistical
networks, supply chains, the
Internet, and other systems.

The authors explore many network activities:
the behavior of network users, demands for
resources, resulting flows, and associated costs.
Three sections address network fundamentals, effi-
ciency measurement, and vulnerability analysis;
applications and extensions; and network integra-
tion, mergers and acquisitions, and areas of coop-
eration. Potential areas for risk reduction and
disaster readiness are identified, along with possi-
ble synergies that can assist in disaster recovery.

BOOK
SHELF

The books in this
 section are not TRB
publications. To order,
contact the publisher
listed.

TRB PUBLICATIONS
Human Performance: Infrastructure, Information
Systems, and Simulation
Transportation Research Record 2069
Authors study the effects of fog on car-following per-
formance, run-off-the-road crashes involving over-
correction, the decision dilemma zone at a signalized
intersection approach, two-way stop-controlled inter-
sections on divided highways, left-turn warnings,
auditory road safety alerts, wireless communication
and entertainment devices’ effects on driving, warn-
ing messages and variable speed limits, right-turning
vehicles and pedestrians approaching from the right
side, traveler information delivery mechanisms, and
pretrip public transport information use.

2008; 92 pp.; TRB affiliates, $40.50; nonaffiliates, $54.
Subscriber category: safety and human performance (IVB).

Concrete Materials
Transportation Research Record 2070
Presented are papers on internal curing, impact
echo scanning for void detection in posttensioned
concrete, chloride permeability and microstructure
of mortars incorporating nanomaterials, autolumi-
nescent surfaces for concrete pavements, properties
of concrete containing vitreous calcium alumi-
nosilicate pozzolan, modulus contrast between
near-surface material and deeper material in con-
crete pavements, the influence of curing conditions
on strength development, and strategies for shrink-
age mitigation.

2008; 67 pp.; TRB affiliates, $37.50; nonaffiliates,
$50. Subscriber category: materials and construction
(IIIB).

The Beginner’s Guide to Aviation Biofuels
Air Transport Action Group, May 2009. Available at www.enviro.aero/biofuels.

To advance the use of biofuels in aircraft, the Geneva-
based Air Trans port Action Group (ATAG) has pub-
lished The Beginner’s Guide to Aviation Biofuels. Unlike
biofuels derived from food crops such as rapeseed and
corn that are often unsuitable for use in aircraft, “sec-
ond-generation” aviation biofuels are sustainably pro-
duced, meet performance and safety standards for

aviation fuels, and are derived from nonfood crop sources that can be mass-grown
in many geographic regions. Several airlines have successfully tested jet fuels from
alternative sources such as camelina, jatropha, and algae. The pamphlet examines the
key safety and technical criteria in the use of aviation biofuels, outlines the testing
process currently under way, and looks at technical and sustainability challenges.
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Highway Capacity and Quality of Service 2008
Transportation Research Record 2071
The 15 papers in this volume encompass subjects such
as multimodal levels of service for urban streets, the
impact of inclement weather on freeway traffic, an esti-
mation of U-turn capacity at unsignalized intersec-
tions, delay estimation with oversaturated conditions,
left-turn blockage and capacity models at a signalized
intersection, the calibration of roundabout models,
performance indicators for two-lane rural highways,
unsignalized intersection delay, control-type selection
at isolated intersections, driver behavior and gap accep-
tance at roundabouts, and actuated signal-controlled
intersection capacity analysis with pedestrians.

2008; 130 pp.; TRB affiliates, $45; nonaffiliates, $60.
Subscriber category: highway operations, capacity, and
traffic control (IVA).

Transit: Marketing; Bus and Paratransit
Transportation Research Record 2072
Explored in this volume’s 15 papers are transit issues,
which include a farecard passenger flow model; mode
shift from transit to single-occupancy vehicles on a
high-occupancy toll lane; an automated bus origin–
destination matrix; an in-vehicle interface design for
bus collision warning systems; bus rapid transit sys-
tems in Latin America and Asia; the gap between pub-
lic transportation vehicles and platforms, which can
pose a barrier for the disabled; and the assessment of
schedule qualities in paratransit.

2008; 147 pp.; TRB affiliates, $48; nonaffiliates, $64.
Subscriber category: public transit (VI).

Pedestrians 2008
Transportation Research Record 2073
Video monitoring of pedestrians at signalized intersec-
tions, the characteristics and circumstances of colli-
sion-involved pedestrians, models to measure
pedestrian activity at signalized intersections, walking
speed of older pedestrians, the marked-crosswalk
dilemma, detectable warnings for visually impaired
pedestrians, Segway rider behavior, and other concerns
of pedestrians are studied in this volume.

2008; 132 pp.; TRB affiliates, $45; nonaffiliates, $60.
Subscriber category: safety and human performance
(IVB).

School Transportation; Bicycles; Motorcycles and
Motor Scooters
Transportation Research Record 2074
Authors examine institutional impediments to walk-
ing and bicycling to school; determining future school
sites with land use data; effectiveness of school zone

flashers; an analysis of traffic hazard intensity for urban
bicyclists; child biking for nonschool purposes; bicycle
facility planning; bicycle policy in Davis, California;
cycling lessons from Europe; effects of increased sales of
motor scooters and mopeds; and powered two-wheeler
and passenger car free-flow speeds in urban areas.

2008; 84 pp.; TRB affiliates, $39; nonaffiliates, $52.
Subscriber category: safety and human performance
(IVB).

Operational Effects of Geometrics and Access
 Management 2008
Transportation Research Record 2075
Operating speed prediction for horizontal curves on
rural four-lane highways; an assessment of curve sever-
ity and design consistency; the influence of horizontal
alignment on operating speed of two-lane rural roads;
the safety performance evaluation of highway inter-
sections; the safety of center two-way left-turn lanes on
two-lane roads; and the safety impact of access control
standards on crossroads near interchanges are studied
in this volume.

2008; 52 pp.; TRB affiliates, $35.25; nonaffiliates, $47.
Subscriber category: highway operations, capacity, and
traffic control (IVA).

Travel Demand 2008
Transportation Research Record 2076
Presented are papers on the impact of route choice set
on route choice probabilities, the effects of policy on
travel demand decisions under uncertain conditions,
the integration of activity-based modeling and dynamic
traffic assignment, a joint modeling analysis of trip-
chaining behavior on round-trip commutes, an inte-
grated analysis of toll lanes and bus priority lanes, the
social context of activity scheduling, integrated trans-
portation land use models, the influence of transporta-
tion access and market dynamics on property values, a
toll demand model, and other subjects.

2008; 215 pp.; TRB affiliates, $52.50; nonaffiliates,
$70. Subscriber category: planning and administration
(IA).

Crosscutting Techniques for Planning 
and Analysis 2008
Transportation Research Record 2077
Authors present findings on subjects such as the inte-
gration of land use and transportation planning in the
Netherlands, the statewide long-range transportation
plan for Montana, best practices for traffic impact stud-
ies, public involvement in a proposed transportation
project, the relationship between the built environ-
ment and travel behavior, transit-oriented development
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in China, modeling urban growth, transit path build-
ing, solutions for the sequential travel forecasting pro-
cedure using feedback, synthesized through-trip
models for small and medium urban areas, and shifting
modes of travel to national parks.

2008; 181 pp.; TRB affiliates, $51; nonaffiliates, $68.
Subscriber category: planning and administration (IA).

Highway Safety: Planning; Young Drivers; Older
Drivers; Indian Nations; Roundabouts; Traffic Law
Enforcement; and Trucks and Buses
Transportation Research Record 2078
Safety-conscious planning in midsized metropolitan
areas, driver injury severity factors in single-
vehicle–deer crashes, detection of road hazards by
novice teen and experienced drivers, the effect of pas-
senger age and gender on fatal crash risks of young
drivers, actual and perceived behavior of older drivers
on freeways, spinal rotation during a driving task, an
analysis of mobility policies for the elderly, crash report-
ing on Indian reservations, physical devices for slowing
traffic in rural communities, automated speed enforce-
ment programs, the effect of truck lane restrictions on
freeways in mountainous areas, and other topics are
explored in this volume.

2008; 142 pp.; TRB affiliates, 45; nonaffiliates, $60.
Subscriber category: safety and human performance
(IVB).

Pricing, Economics, and Finance
Transportation Research Record 2079
The 18 papers in this volume include topics such as
pay-as-you-drive pricing, mileage-based road user
charges, a vehicle-miles-traveled revenue collection
system, a new road financing system for U.S. metro-
politan areas, a municipal mobility manager, conces-
sion agreements for providing transportation
infrastructure, public–private partnerships, value-
capture mechanisms, transport project appraisal in
Israel, and making the case for funding using results
from performance measures.

2008; 153 pp.; TRB affiliates, $48; nonaffiliates, $64.
Subscriber category: planning and administration (IA).

Traffic Signal Systems
Transportation Research Record 2080
Authors examine the highway–railway interface for the
preempt trap, the effectiveness of lead–lag phasing on
progression bandwidth, the integration of real-time
pedestrian performance measures into traffic signal sys-
tems, microsimulation of split-cycle offset optimization
technique and coordinated actuated traffic control,
piecewise optimum delay estimation for improved sig-
nal control, variable maximum green time to improve
rural traffic signal operations, traffic controller perfor-
mance of coordinated actuated signal systems during
time-of-day transition, robust synchronization of arter-
ial actuated signals, and other topics.

2008; 119 pp.; TRB affiliates, $41.25; nonaffiliates,
$55. Subscriber category: highway operations, capacity,
and traffic control (IVA).

Construction 2008
Transportation Research Record 2081
Construction management, design–build project
 delivery, a construction quality index, streamlined
strategies for highway rehabilitation, automated real-
time three-dimensional location sensing, highway con-
struction warranty specifications, the lives of deficient
Superpave® pavements, dynamic cone penetration
quality for cohesive soil embankment construction, and
reconstruction of a damaged steel beam bridge are some
of the subjects covered in this volume.

2008; 175 pp.; TRB affiliates, $51; nonaffiliates, $68.
Subscriber category: materials and construction (IIIB).

Updated Test and Design Methods for Thermoplastic
Drainage Pipe
NCHRP Report 631
This report contains the findings of research performed
to develop a recommended load and resistance factor
design (LRFD) specification for thermoplastic pipe used
in culverts and drainage systems for highway struc-
tures. In addition to the recommended LRFD specifica-
tion, the report features a quality assurance specification
for manufactured thermoplastic pipe.

2009; 282 pp.; TRB affiliates, $54; nonaffiliates, $72.
Subscriber categories: bridges, other structures, and
hydraulics and hydrology (IIC); soils, geology, and foun-
dations (IIIA); materials and construction (IIIB). 

An Asset-Management Framework for the
Interstate Highway System
NCHRP Report 632
A framework for applying asset management princi-
ples and practices to the management of Interstate
Highway System (IHS) investments is outlined in this

TRB PUBLICATIONS (continued)

The TRR Journal Online website provides electronic
access to the full text of more than 9,700 peer-
reviewed papers that have been published as part of
the Transportation Research Record: Journal of
the Transportation Research Board (TRR Journal)
series since 1996. The site includes the latest in
search technologies and is updated as new TRR Jour-
nal papers become available. To explore the TRR
Online service, visit www.TRB.org/TRROnline.
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report. The IHS serves a large portion of the nation’s
highway transportation demand; the development of
usable management principles and strategies for the
system presents a challenge. The report describes the
scope of this challenge and presents specific asset
management practices that may be adapted for the
IHS. 

2009; 71 pp.; TRB affiliates, $34.50; nonaffiliates,
$46. Subscriber category: planning and administration
(IA). 

Impact of Shoulder Width and Median 
Width on Safety
NCHRP Report 633
Of interest to transportation professionals responsible
for geometric design and traffic operations, this report
details research performed to quantify the safety and
operational impacts of design element trade-offs and
their associated risks. Recommended are specific
crash prediction models and accident modification
factors for shoulder width and median width on rural
four-lane roads.

2009; 37 pp.; TRB affiliates, $28.50; nonaffiliates,
$38. Subscriber categories: highway operations, capac-
ity, and traffic control (IVA); safety and human perfor-
mance (IVB). 

Guidelines for Guardrail Implementation
NCHRP Report 638
Authors provide guidance on selecting the appropri-
ate barrier performance level for the installation of
longitudinal barriers. The report presents perfor-
mance-level selection guidelines, as well as site-spe-
cific guidelines, to help identify the guardrail test
level that should be incorporated and to determine
when guardrail use is not cost-beneficial. Supple-
mental procedures for identifying appropriate
guardrail test levels assist in expanding the applica-
bility of the selection guidelines.

2009; 30 pp.; TRB affiliates, $27; nonaffiliates, $36.
Subscriber category: highway and facility design (IIA). 

Debt Finance Practices for Surface Transportation
NCHRP Synthesis 395
Presented are basic principles of debt issuance for
public agencies, with a focus on the current practices
of state agencies that are responsible for surface trans-
portation investment. A literature review; a compre-
hensive survey of state departments of transportation;
selected interviews; and a study of selected state poli-
cies, guidelines, and documentation provide guid-
ance on the effective use of debt financing techniques
to fund investments in transportation infrastructure.

2009; 84 pp.; TRB affiliates, $36.75; nonaffiliates,
$49. Subscriber category: planning and administration
(IA).

Transit, Call Centers, and 511: 
A Guide for Decision Makers
TCRP Report 134
This guide explores the operational characteristics of
511 systems—which disseminate traveler informa-
tion by telephone—and examines how the systems
interact with transit system call centers. Existing 511
systems throughout the country are examined, tran-
sit agency experiences with and participation in 511
are documented, and guidance is presented to assist
transit agencies and 511 system administrators in
determining a strategy for transit and 511 to work
together.

2009; 89 pp.; TRB affiliates, $38.25; nonaffiliates,
$51. Subscriber categories: planning and administra-
tion (IA) and public transit (VI).

Controlling System Costs: Basic and Advanced
Scheduling Manuals and Contemporary Issues in
Transit Scheduling
TCRP Report 135
An update to 1998’s Transit Scheduling: Basic and
Advanced Manuals, this report addresses contempo-
rary issues in transit scheduling. Authors present
information on available scheduling tools and tech-
niques and their capabilities, and provide guidance to
transit agencies on a variety of scheduling issues typ-
ically faced in a transit operating environment.

2009; 401 pp.; TRB affiliates, $41.25; nonaffiliates,
$55. Subscriber category: public transit (VI).

Deicing Planning Guidelines and Practices for
Stormwater Management Systems
ACRP Report 14
One of the first volumes on deicing operations, this
report examines a wide array of practices designed to
provide for the practical, cost-effective control of
runoff from aircraft and airfield deicing and anti-icing
operations. The report offers practical technical guid-
ance for airports, aircraft operators, consultants,
designers, and regulators. This two-part volume
includes as an addendum all the fact sheets listed in
the report.

2009; 180 pp.; TRB affiliates, $48; nonaffiliates, $64.
Subscriber categories: energy and environment (IB); avi-
ation (V); and bridges, other structures, and hydraulics
and hydrology (IIC). 

TRB PUBLICATIONS (continued)

To order TRB titles
described in Bookshelf,
visit the TRB online
Bookstore, at www.
TRB.org/bookstore/, or
contact the Business
Office at 202-334-3213. 
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Equity of Rail Investments
Sandra Rosenbloom’s essay, The Equity Implications
of Financing the Nation’s Surface Transportation Sys-
tem (TR News, No. 261, March–April 2009, pp. 3–9)
speaks to a most current topic. She notes, however,
that poor people tend to use buses, while the rail
modes serve the wealthy. When rail service is avail-
able to the poor, they use it more than they use buses.
National data are misleading, because many smaller
cities have no rail transit. Typically, 55 percent of bus
riders may be low income, but only 45 percent of rail
riders may be low income. Annual per capita rail
ridership may be 890 passenger-miles—as in Wash-
ington, D.C.—but bus ridership is only 278 annual
passenger-miles per capita. The poor travel 400
annual passenger-miles per capita by rail, but only
152 by bus (1).

The article also notes that rail transit is more
costly than bus, primarily because of capital invest-
ment. This may be true for some systems, but not for
most. In 2007, rail transit averaged a cost of 37.6
cents per passenger-mile, and bus transit averaged 77
cents. In large cities with rail transit, some bus oper-
ations cost more than $1 per passenger-mile in 2007
(1). Moreover, according to accountants, capital
investment is not an expense, but an asset. The
cost—called depreciation—comes when the asset is
used. 

In the national capital area, for example, roughly
$11 billion has been invested in the Metrorail system,
parts of which are now 33 years old. Depreciation is
about 2.5 percent, equal to $275 million per year or
17 cents per passenger-mile. Added to the operating
cost, the full cost is 61 cents per passenger-mile, but
bus costs were $1.17 per passenger-mile, plus depre-
ciation of about 16 cents, for a total of $1.33 per
 passenger-mile—almost equal to taxi costs (2). Sav-
ing 72 cents per passenger-mile benefits rich and
poor alike.

There is more to consider. The national capital
area consumes 350 gallons of motor fuel per capita,
similar to New York City with its subway and com-
muter rail systems. The national average is 580 gal-
lons per capita, similar to large cities with no rail
transit (3–5). With petroleum at $2.50 per gallon,
that is worth $1 billion a year per city, less $67 mil-
lion for the electricity to run rail (1). That is
absolutely equitable for all citizens—although not
possible without public funding of capital invest-
ment.

—E. L. Tennyson
Registered Professional Engineer

Emeritus Member, TRB Commuter Rail
 Transportation Committee

Vienna, Virginia

References
1. National Transit Database. Federal Transit Administration.

www.ntdprogram.com.
2. Figures derive from professional experience with Metrorail

as consultant to the National Capital Transportation
Agency; as Public Works Planning Coordinator for Arling-
ton County, Virginia; and as Chair, Chief Administrative
Officers’ Metro Budget Review Committee.

3. World Almanac. www.worldalmanac.com.
4. Northern Virginia Transportation Commission. www.

thinkoutsidethecar.org.
5. U.S. Census Bureau. www.census.gov.

Oregon’s Definition of Equity
Sandra Rosenbloom’s article, The Equity Implica-
tions of Financing the Nation’s Surface Transporta-
tion System, is informative and well done. In Oregon,
we also consider equity among highway user and
vehicle classes, based on the costs attributable to
vehicles of differing sizes, weights, and other oper-
ating characteristics. 

The principle of cost responsibility—that pay-
ments from transportation system users should be in
direct proportion to the costs they impose on the
system—has served as the cornerstone of Oregon
highway finance for more than 70 years. Under this
definition of equity, the fairness of any highway tax-
ation structure is measured by how well payments
from each vehicle class match the costs associated
with the use of the highway system by that class. Typ-
ically applied to highways, this principle is equally
relevant to other transportation modes.

Oregon conducts periodic studies to quantify and
compare the responsibilities and revenue contribu-
tions of light vehicles up to 10,000 pounds and heavy
vehicles of 10,000 pounds or more. Since 1999, the
state constitution has required that these studies be
conducted biennially and that highway user tax rates
be adjusted, if necessary, to ensure “fairness and pro-
portionality” between the major vehicle classes. This
tradition has served the state well by ensuring that
highway taxes and fees are levied in an equitable and
efficient manner. This has provided all highway users
with a common basis to support needed increases in
transportation funding.

—John Merriss
Manager, Highway Cost Allocation Studies

Oregon Department of Transportation
Salem, Oregon

Sandra Rosenbloom replies:
As John Merriss notes, Oregon is a recognized leader
in addressing equity issues in highway finance. But
weight differences are not the only way in which
vehicles and drivers can have an unfair impact on the
highway system. Two federal commissions have con-

L E T T E R S  T O  T H E  E D I T O R
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cluded that fuel excise taxes do not charge drivers fairly
for the congestion or pollution costs that they impose
on others (1, 2).

E. L. Tennyson covers many issues, but the most rel-
evant is the income of rail riders versus bus riders. The
data on which he bases his analyses, however, are not
available from the sources he cites—for example, the
National Transit Database (NTD) does not contain rid-
ership information by income.

In contrast, working from a compilation of 150 on-
board surveys taken between 2000 and 2005, the Amer-
ican Public Transportation Association found that more
than 43 percent of riders on roadway transit modes
had incomes under $25,000, and less than 12 percent
had incomes of $75,000 or more. Conversely, less than
21 percent of rail riders had incomes under $25,000,
and more than 30 percent had annual incomes of more
than $75,000 (3). National Household Travel Survey
data from 2001 show similar modal differences by
income (4).

I agree that the focus should be on ridership data
from systems with both rail and bus services, but those
data are difficult to obtain. The Los Angeles Metropol-
itan Transit Authority, however, recently reported that
in 2002 the annual income of an average rail rider was
83 percent more than that of its average bus rider (5).

Calculating ridership costs only from annual oper-
ating data makes rail expenditures look far more cost-
effective than they are. For illustration, I combined
NTD capital data with operating data for 2007 to com-
pute ridership costs by mode for the 10 largest sys-
tems: Baltimore, Boston, Chicago, Houston, Los
Angeles, New York City, Philadelphia, San Francisco,
Seattle, and Washington, D.C. (6).

In six of these systems, an average bus trip was less
expensive than all forms of rail trips; in Houston, the
average light rail trip cost 270 percent more than the
average bus trip ($12.32 versus $3.33). In only four of
the transit systems was the cost of providing a bus trip
more than that for providing some rail trips: Boston,
Los Angeles, New York City, and Seattle—and the dif-
ferences often were small. In Los Angeles, the average

bus trip was $2.55, the average heavy rail trip, $2.41,
and the average light rail trip, $9.73.  In New York, the
average bus trip was $2.66 versus $2.20 for heavy rail.
(Calculations are available on request.)

The figures suggest that a few older rail systems
tend to have average costs lower than those for buses
because rail carries a meaningful share of total ridership
in those cities. That is rarely true of newer systems. 

Depending on the subsidy per trip by mode—that
is, the gap between costs and fares—poorer riders may
subsidize wealthier riders directly or receive lower-
quality service because rail services capture a dispro-
portionate share of the budget. Those issues are at the
heart of many lawsuits filed against proposed rail ser-
vices by ethnic and racial groups (7–9).

Even were rail investments to reduce congestion,
energy consumption, or pollution, serious equity issues
remain. At a minimum, we must question (a) if and
when providing either rail or bus services offsets any
inequities in highway financing, and (b) if it is equitable
to fund rail systems at the expense of the bus services
on which so many poor people depend.
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TR News welcomes the submission of manuscripts for  possible
publication in the categories listed below. All manuscripts sub-
mitted are subject to review by the Editorial Board and other
reviewers to determine suitability for TR News; authors will be
advised of acceptance of articles with or without revision. All
manuscripts accepted for publication are subject to editing for
conciseness and appropriate language and style. Authors
receive a copy of the edited manuscript for review. Original art-
work is returned only on request.

FEATURES are timely articles of interest to transportation pro-
fessionals, including administrators, planners, researchers, and
practitioners in government, academia, and industry. Articles
are encouraged on innovations and state-of-the-art practices
pertaining to transportation research and development in all
modes (highways and bridges, public transit, aviation, rail, and
others, such as pipelines, bicycles, pedestrians, etc.) and in all
subject areas (planning and administration, design, materials
and construction, facility maintenance, traffic control, safety,
geology, law, environmental concerns, energy, etc.). Manuscripts
should be no longer than 3,000 to 4,000 words (12 to 16
 double-spaced, typed pages). Authors also should provide
appropriate and professionally drawn line drawings, charts, or
tables, and glossy, black-and-white, high-quality photographs
with corresponding captions. Prospective authors are encour-
aged to submit a summary or outline of a proposed article for
preliminary review.

RESEARCH PAYS OFF highlights research projects, studies,
demonstrations, and improved methods or processes that
 provide innovative, cost-effective solutions to important 
t rans portation-related problems in all modes, whether they
pertain to improved transport of people and goods or provi-
sion of better facilities and equipment that permits such trans-
port. Articles should describe cases in which the application
of project findings has resulted in benefits to transportation
agencies or to the public, or in which substantial benefits are
expected. Articles (approximately 750 to 1,000 words) should
delineate the problem, research, and benefits, and be accom-
panied by one or two illustrations that may improve a reader’s
understanding of the article.

NEWS BRIEFS are short (100- to 750-word) items of inter-
est and usually are not attributed to an author. They may be
either text or photographs or a combination of both. Line
drawings, charts, or tables may be used where appropriate.
Articles may be related to construction, administration, plan-
ning, design, operations, maintenance, research, legal matters,
or applications of special interest. Articles involving brand
names or names of manufacturers may be determined to be
inappropriate; however, no endorsement by TRB is implied
when such information appears. Foreign news articles should
describe projects or methods that have universal instead of
local application.

POINT OF VIEW is an occasional series of authored opin-
ions on current transportation issues. Articles (1,000 to
2,000 words) may be submitted with appropriate, high-qual-
ity illustrations, and are subject to review and editing. Read-
ers are also invited to submit comments on published points
of view.

CALENDAR covers (a) TRB-sponsored conferences, work-
shops, and symposia, and (b) functions sponsored by other
agencies of interest to readers. Notices of meetings should
be submitted at least 4 to 6 months before the event. 

BOOKSHELF announces publications in the transportation
field. Abstracts (100 to 200 words) should include title, author,
publisher, address at which publication may be obtained, num-
ber of pages, price, and ISBN. Publishers are invited to submit
copies of new publications for announcement.

LETTERS provide readers with the opportunity to com-
ment on the information and views expressed in published
articles, TRB activities, or transportation matters in gen eral.
All letters must be signed and contain constructive
 comments. Letters may be edited for style and space
 considerations.

SUBMISSION REQUIREMENTS: Manuscripts submitted
for possible publication in TR News and any correspondence
on editorial matters should be sent to the Director, Publica-
tions Office, Transportation Research Board, 500 Fifth Street,
NW, Was hington, DC 20001, telephone 202-334-2972, or e-
mail jawan@nas.edu. 

u All manuscripts should be supplied in 12-point type,
double-spaced, in Microsoft Word 6.0 or WordPerfect 6.1 or
higher versions, on a diskette or as an e-mail attachment.

u Submit original artwork if possible. Glossy, high-qual-
ity black-and-white photo graphs, color photographs, and
slides are acceptable. Digital continuous -tone images must
be submitted as TIFF or JPEG files and must be at least 3 in.
by 5 in. with a resolution of 300 dpi or greater. A caption
should be supplied for each graphic element. 

u Use the units of measurement from the research
described and provide conversions in parentheses, as appro-
priate. The International System of Units (SI), the updated
version of the metric system, is preferred. In the text, the SI
units should be followed, when appropriate, by the U.S.
customary equivalent units in parentheses. In figures and
tables, the base unit conversions should be provided in a
footnote. 

NOTE: Authors are responsible for the authenticity of their
articles and for obtaining written permissions from  pub -
lishers or persons who own the copyright to any previously
published or copyrighted material used in the articles.

I N F O R M A T I O N  F O R  C O N T R I B U T O R S  T O
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Investing in Our Transportation Future—Bold Ideas to Meet Big Challenges

Transportation Research Board
89th Annual Meeting
Washington, D.C. • January 10–14, 2010

A robust and efficient transportation system is necessary to meet the economic, environmental, and security challenges ahead, including revamp-
ing transportation finance for the 21st century; attaining zero fatalities in transportation; achieving climate change and energy security targets by
2050; enhancing and preserving the nation’s transportation infrastructure; and eliminating congestion as we know it. Through more than 60 ses-
sions and workshops, the spotlight theme for the TRB 89th Annual Meeting will explore bold ideas to meet these challenges.

Plan now to 
• Network with more than 10,000 transportation professionals;
• Take advantage of 3,000-plus presentations in approximately 500 sessions and specialty workshops;
• Learn from more than 120 exhibits showcasing a variety of transportation-related products and services;
• Explore economic, environmental, and security issues from the perspectives of all transportation modes and a range of stakeholders and 

subject-matter experts;
• Examine how bold ideas addressing big challenges may affect transportation policy making, planning, design, construction, operations, and

maintenance; and
• Discover what federal, state, regional, and local transportation agencies are doing—and can do—to address these issues.

Register before November 30, 2009, to take advantage of lower fees. For more information, go to www.TRB.org/AnnualMeeting
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