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As indicated by its title, the object of this investigation is to determine 

if the cost of steel reinforcement is warranted in conciete load constiuc-
tion by increased life of road, reduced maintenance cost, oi possibly by 
both This IS an unsettled question as evidenced by the variety of pies-
ent surface designs, some of which specify no steel, others only several 
bars, while still others call for considerable amounts These designs 
indicate that steel in road surfaces is used for several diffeient pur
poses, namely, to hold the concrete together, to stretch the concrete 
apait, or to act simply as a load distributing agency at cracks and 
joints 

With expansion joints separating the pavement into compaiatively 
short slabs, steel is expected to expand and contract with the concrete 
and thus resist the foi mation of temperature cracks, increase the struc
tural strength of the surface and hold pieces of cracked slabs together 

In the absence of expansion joints and when the longitudinal reinforce
ment IS continuous, the steel can be expected to stretch the conciete, 
thus increasing the number of transverse cracks but reducing their 
width so that they are hardly discernible This type of reinforcement 
IS intended also to distribute wheel loads across cracks and joints and, in 
theory at least, practically doubles the corner resistance 

When expansion joints are eliminated and continuous longitudinal 
bars are so prepared as to prevent bond with the concrete, they ai e ex
pected to act independently of movements caused by contraction and 
expansion in the concrete and serve only to distribute wheel loads across 
cracks and joints, thus affording the advantage of incieased corner 
resistance 

It IS the method of attack on this problem that I would particularly 
call to your attention During the past two days you have listened 
to and considered reports of expenments carried on by individual 
organizations such as Federal, state, and educational, and while the 
information developed was contributed to the Research Board for the 
benefit of the public good, the responsibility of the research lested with 
the producing party 

In the present instance, however, the Board assumes a new character 
in that it becomes a producer of research instead of a coordinator, and 
thereby assumes responsibility for this investigation This respon-
sibihty, oi course, concerns the methods used as well as the results 
obtained, and therefore I am submitting in detail what we are doing 
and how we are doing it, askmg for frank discussion and constructive 
criticism so that this research wiU be truly representative of the Board's 
best thought 
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The procedure submitted for your consideration consists of two parts. 
The first involves a study of the effects of steel as it has been used in 
roads up to the present time The second should include the construc
tion of especially designed slabs For determining the effect or value 
of steel as it has been used, we have recourse to major highway experi
ments, reports of previous surveys and service test roads, construction 
and maintenance costs, and present condition of specially selected pave
ments subjected to various conditions of traffic, climate, and subgrade 

The major highway experiments have given most valuable informa
tion, but there are not enough of them, and they have not been carried 
far enough Owing to the pressing need of information on a variety 
of suiface designs, the test specimens, in general, consisted of but a short 
section of road or a small slab representing each 

Every effort has been made to have a umform subgrade, but we have 
not yet developed the art of acquiring complete uniformity. Under 
ordinarily good working conditions, we have not mastered the art of 
making uniform concrete Cores from the same slab, made from the 
same materials, by the same force of men, with same inspection, show a 
considerable variation in strength of concrete Experience indicates 
that m any considerable length of road, breaks occur at some places 
before they do at others We do not know what causes them, but we 
are aware that sections at some particular locations have less resistance 
or are subjected to moie serious conditions than exist throughout 
When single specimens are tested, it is possible for a 6-inch thickness 
to fail before a 5-inch, or a 7-inch before a 6-inch, but final conclusions 
would not be drawn until additional tests were made For this reason, 
test results have been used only when definite comparisons could be 
made and mainly when the specimens showed considerable difference 
in behavior 

Maintenance costs of plain and reinforced concrete roads m the same 
state are indicative, but compaiing costs in one state with those in 
another seems impractical G F Schlesinger has a uniform system of 
lecording maintenance costs In investigations involving the economics 
of roads, maintenance costs are of prime importance, and if tabulated 
uniformly would be valuable 

In regard to roads built up to the present, we do not assume that either 
in type, placement, amount of steel or in design of slab, reinforcement 
has been used most efficiently Light on these questions is expected 
from the second pait of the investigation. The present condition of a 
considerable number of plain and reinforced concrete surfaces, so selected 
as to eliminate all possible vaiiables, will supply very definite indications 
on how the behavior of the pavement is influenced by steel Ehmina-
tion of variables is the most difficult part, since subgrade, traffic, slab 
design, age, and every other factor which influences the behavior of a 
road surface enters into this problem The specimens selected for study 
are those having both plain and reinforced sections in the same road 
A considerable number of these surfaces exist and are so distributed 
as to show the effects of varying chmatic, subgrade, and traffic condi-
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tions Also, they represent different ages, mixes, slab designs and types 
of reinforcement Their selection was made possible thiough the 
cooperation of the Portland Cement Association, which furnished con
struction lecords of practically every load and stieet built in the United 
States piior to 1920 

In the field inspections, topography and diainage aie caiefuUy noted 
The condition of the suiface is recorded by detailed sketches and sup
plemented by photogiaphs Subgrade soil samples are obtained and 
sent to the U S Bureau of Public Roads foi analysis 

In the final study of the selected sections the core-drill will be used 
foi checking strength and thickness of conciete and also placement of 
steel The conditions of sections will be compaied m regaid to area 
of bieakage, length and chaiactei of cracking, and then salvage values 
will be computed At present, no definite method foi such computation 
exists, but we feel confident that the Committees on Structuial Design 
and Maintenance will have something definite to offei when we are 
ready for it 

When the status of the investigation has icached that stage we shall 
feel justified m offeiing definite conclusions This question of leinfoice
ment has occupied the minds of highway engineei s foi 10 years and they 
have not yet reached a definite agreement It is apparent that lesults 
obtained fiom studies made by one peison in a shoit time, could have 
little 01 no significance 

To date the following work has been done 
•1 Confeiences weie held with all available engineei s inteiested in the 

subject 
2 Letters were written to the highway officials and engineers who 

might have information to ofTei 
3 All engineering liteiatuie dealing with ths subject was sciuti-

nized, including contiibutions to the technical piess and pio-
ceedings of vaiious engineeiing societies 

4 Results from pievious suiveys and highway expeiiments have been 
studied and con elated 

5 Available maintenance costs have bean collected and tabulated 
6 Approximately 100 miles of load suifaces, located in 5 diffcient 

states, have been examined and the information filed 

The outlook for secuiing definite results is most encouiaging, but we 
are not in a position to give conclusive lesults at this time 

I wish to expiess appreciation for the coopeiation accoided by the 
vaiious organizations with whom I had contact Both in the foim of 
supplying information and in the more mateiial aspect, such as peisonal 
assistance, or transpoitation, it has been most libeial 

I would point out that discussion is not limited to this meeting Sug
gestions and mfoimation sent in concerning the work will be appreciated 
When m your own mind you accept or reject the lesults of an experiment, 
you do so not because of the conclusions diawn, but because of the 
manner in which the expeiiment was conducted It is for this reason 
that we invite your discussion at this time 


