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This Bridge Engineering Conference will facilitate 
an information interchange on all aspects of design, 
construction, rehabilitation and maintenance of 
bridges. 

During the past several decades, an impressive 
amount of research has been conducted on developing 
new materials and technology to design, construct 
and maintain bridges. Much has been learned and 
should be conveyed to the user. Much remains to 
be learned: the practitioners should play a part 
in guiding future research. 

A continuing trend toward heavier loads and 
increasing traffic volumes, combined with adverse 
environmental conditions, has resulted in rapid 
deterioration of existing bridges. The U.S. 
Department of Transportation's comprehensive review 
of the national bridge inventory concluded that over 
40,000 bridges on the Federal Aid Highway System are 
either structurally deficient or functionally obsolete. 
The National Association of County Engineers has 
estimated that over 160,000 county bridges are in 
a similar predicament. Bridge problems faced by 
railroad and transit agencies are much the same. 

The problem is widely recognized. Appropriations 
for bridge construction and maintenance are contin
ually increasing. But funds provided thus far are 
insufficient·! An even larger effort must be made if 
the nation's surface transportation system is to 
function efficiently. A careful evaluation should 
be made of all available methodology and needed 
research to insure the optimum use of resources. 

During recent Transportation Research Board 
aunual meetings, 2 sessions on bridge research needs 
were held: January 1976 on steel bridges and Jan
uary 1977 on concrete bridges. Ideas presented at 
these conferences were worked into a set of research 
needs statements that will be a part of the 1978 
collection of transportation research needs. 

The Federal Highway Administration's federally 
coordinated program of research and development en
compasses many bridge research projects. Some are 
reviewed on an annual basis; the review serves to 
point out further research needs. Last June, the 
American Iron and Steel Institute held a 2½ day 
meeting discussing the needs for future research on 
steel bridges. 

From all this work, as well as from frequent 
discussions with both practitioners and researchers, 
I concluded that there is a substantial back log of 
research needs. 

To illustrate, I will discuss 5 topics: (1) 
bridge loading, (2) safety, (3) serviceability and 
maintenance, (4) structural design specifications, 
and (S) prefabrication and construction. 

Perhaps the one most urgently in need of further 
work concerns all aspects of bridge loading. Highway 
bridge design loads haven't changed since 1944, more 
than one full generation ago. And those for railroad 
bridges are even older. Their relationship to actual 
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loads is tenuous at best. Considerable attention 
has already been given to this problem as you can 
see from the conference program, but the solution 
is certainly not on hand. 

Bridge loading is complicated by 2 factors: 
state-to-state variations of legal limits, and 
changes that are taking place with time. This 
second point was extremely well demonstrated in 
Canada, where Ontario carried out a substantial 
sampling of actual traffic in the early 197O's. 
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Input was converted into a new design loading forming 
part of the new Ontario bridge design specifications 
about to be issued. A more recent check on loads 
indicated that significant changes have already 
taken place, 

How can we handle such a situation? A paper, 
touching on predicting future loads, will be present
ed by Fred Moses at a session on probabilistic 
design for bridges at the TRB Annual Meeting next 
January, Research in this area is in its infancy. 

Most past research on materials, members, 
connections and bridge systems was concerned princi
pally with bridge safety. A substantial contribution 
to this aspect of design was made by the AASHO Road 
Test in Ottawa, Illinois. While the tests showed 
a considerable strength reserve in slab and stringer 
bridges, they also demonstrated conclusively some
thing that those of you who are railraod bridge 
engineers have had to live with for some time - the 
possibility of fatigue failures. Since that time, a 
major research program on fatigue of structural 
bridge members has been carried out as a part of the 
National Cooperative Highway Research Program. 
Largely thanks to these studies, the profession is 
ready to deal with fatigue problems encountered as 
a result of increasing magnitude and load density 
on the highway system. 

These and other studies are now leading to 
consideration of bridge redundancy in design. A 
session on redundancy will be held at the 1979 TRB 
Annual Meeting in January. Here is another area 
in which relatively little work has been done in the 
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past, at least in a form for use today. 
Past practice for determining safety factors was 

purely empirical. However, during the past 50 years, 
substantial progress has been made in the probabilis
tic determination of safety. Today, the mathematics 
of probability can be used by code writing author
ities to achieve more uniform levels of safety, thus 
decreasing the cost of bridges. State-of-the-art on 
this subject will also be discussed at the forthcoming 
January TRB meeting; those presentations will out
line steps for further progress. 

My next subject is serviceability and maintenance. 
The trend toward development of load factor-type 
design methods focused past research particularly 
on the question of strength, Now that the AASHTO 
Specifications include load factor design, everyday 
design practice is showing that it is not enough to 
consider strength alone. Bridge performance - day 
in and day out, such as response to overloads - is 
often the limiting design factor rather than strength. 
While this isn't new to you, it's a point neglected 
by researchers in the past. In future, a considerable 
research effort must be devoted to questions of 
bridge serviceability. This will automatically lead 
to research on bridge maintenance. Inspection, 
evaluation, repair and replacement of existing bridges 
are other areas that urgently need attention from 
our research connnunity. 

Let's spend a minute or two on the question of 
structural design specifications for bridges. The 
principal criteria used today in the United States 
are the AREA Specifications for Railroad Bridges and 
the AASHTO Specifications for Highway Bridges. Both 
have been around for some time; both have grown 
substantially as knowledge regarding bridge behavior 
has expanded. While both specifications originally 
included only allowable stress designs, the first 
load factor type procedures were introduced during 
the last decade. I can see 3 areas of structural 
design that would benefit from specification research: 
(1) logical rearrangement of the specification format 
to simplify its use, (2) elimination of duplicate 
design methods and, (3) incorporation of probabilis
ticall derived stren ths and load factors. 

Finally , I' ll make a few remarks on prefabrica
tion-and construction. -As a steel --industry employee, 
I've been following with interest and dismay the 
growth of imports of steel bridges. In 1976 and 1977 
several major steel bridges were awarded to foreign 
fabricators. The 20,000-ton Luling Bridge over the 
Mississippi, now under construction in Louisiana, is 
the prime example. While this general topic is out
side our Conference's scope, at least one of its 
aspects has a direct bearing: research on advanced 
fabricating methods leading to greater productivity. 

Let me cite the airc~aft industry as an example. 
Some 20 years ago, under the Department of Defense's 
leadership, the industry conducted a major project 
on automated detailing and fabrication of aircraft 
parts. The result was an early use of computers and 
a substantial increase in productivity. Although 
bridge fabricators have accomplished similar steps 
on their own, it's my belief that any expanded 
bridge research program must include studies of 
manufacturing and construction problems, including 
those of standardization and mass production. A 
rapid replacement of obsolete bridges with prefabri
cated units would be of particular benefit to the 
county systems. 

Moving now to the bridge rehabilitation and re
placement programs, initial steps have been taken 
for both railroad and highway bridges. The Northeast 
Corrdior railway improvements, to be discussed later 
in this program, include over $300 million for bridge 
rehabilitation and replacement. Special bridge 
replacement funds have been authorized for the 

Federal Aid Highway System in the total amount of 
$835 million for the period 1972 through 1978, This 
year, the administration reconnnended to Congress that 
the authorization for this program be increased 
substantially. 

These bridge replacement funds are included in 
the upcoming Highway Act. The House bill allows 
$2 billion for this purpose at a matching ratio of 
80% federal and 20% local funding, The Senate bill, 
including a recent amendment, would authorize $525 
million at a 70/30 ratio. Current versions of both 
proposals include a provision that 15 to 30% of the 
funds be spent on bridges not on the Federal Aid 
Highway System. 

The total cost of rehabilitating highway bridges 
alone has been estimated at well in excess of $25 
billion. Thus, even with increased funds, the re
placement problem promises to be with us for some 
time. 

In view of this long-term timetable and accumu
lated backlog of bridge research needs, it appears 
to me that the bridge rehabilitation and replacement 
program could derive substantial benefits from 
stepped-up bridge research. Indeed, we would be 
remiss if we would not take advantage of the econ
omies that can be gained through better knowledge. 

Many of the problems are connnon to all bridges. 
Many of the solutions are also connnon to all bridges. 
Accordingly, I want to complete my remarks with a 
call, a call for substantially increased bridge 
research to be accomplished through a Joint Trans
portation Bridge Research Program. This program 
should include both highway and railway bridges and 
should involve all sectors of the bridge fraternity. 
Such joint Transportation Bridge Research Programs 
will maximize this needed effort and bring our best 
resources to bear on the needed solutions. 

KEYNOTE ADDRESS 

A • .Scheffei., -Lang-, Association of -American Railr.oads 

I am not usually given to quoting people, but I ran 
across a quotation the other day that struck me 
immediately, because it sums up so well what the 
Transportation Research Board is all about. The 
quote is attributed to a Dr. Thomas Arnold, who said: 
".,, it is clear that in whatever it is our duty to 
act, those matters also it is out: duty to study." 
It seems to me that admonition is what a conference 
like this is all about: people who design and build 
and maintain bridges, studying them. 
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But there is a larger lesson that can be learned 




