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PREFACE

LTHOUGH reinforced-concrets construction in  America bagan
about thirty years ago, it i only during the last guarter
of this period that its rate of increase hae become so great as to
compel the active attention of other engineers, architects and
cofifractore than those directly engaged in its development. The
increasing scarcity of timber and the difficulty of securing stoel
in stroctural shapes within moderate time Hmits has materially
aided {he development of thie Interesting type of bullding con-
siruetion.

Previous to 1904 the literature lo the English langnage on rein-

forced concrete comsisted of srattered articlea In techmical periodi-
cale, and of papers in the transactions of engineering and other
allied socleties, but durleg that year the growing need for & com-
prehensive and systematic treftise was supplied by the publication
of three books withkln a few months of each other. Since that
time there hag been such a vast amount of literature on the
subject that it is diffieult for those interestsd to select the book
that best sulip thelr speclal roquirements.
- Hundreds of reguesis have beon recelved by the Engineering
News Dook Department for informetion as to the “best” books or
regarding the valoe of some gpecin]l book or for a coinparison of two
or more books, and the Impossibility of satisfactorily entering into
sueh detaily in correspondence has lod to the preparation of the fol-
lowleg list of curreni works, with briel descriptions, suffelent, how=
aver, to glve 2ome ldea of the scope of each.

Any of these books can be supplied by The Enginecring Newa
Book Department (220 Broadway, New York) and will be sent
propaid, to any part of the world, on recelpt of price, and In cvery
cege when the books are in print and available in New York City,
they will be shipped the eame day that the order ig received.

The Engineering Mewe DBook Department can aleo supply any
other booke publighed, of a technical or general mature, and will
be pleased to glve information regarding these, on request.
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THE LITERATURE OF
REINFORCED CONCRETE

iBY
LEON 5. MOISSEIFF, A. M. Am. Soc. C. E.

{Reprinted from "The Engineering Digest.'’)

A dozen years ago reinforced concrete was still In e Infancy
a# & bullding material and ite applications in structures bore largely
the imprint of an experimental character. Not that the structurea
then built were intended to be used for testing purposes or that
thelr owners erected them to dewmonstrate the fitness of reinforced
coticrete—that ptage was then passed already—ebut the entlre
procese of designing, contracting and erecting of a reinforeed-com-
crete struocture generally partook of the nature of & transactiom
which was entered into by one of the parties with more or less
hesitation. It fell to the share of the promoting enthusiast., who
fn most cases was also the contractor, to make ag brilliant a dis-
play of the achievements of teinforced comcrete as he posgibly
could to convince the buyer and his englneer of the wisdom of
thelr investment, With this in view he enumerated the number
of varions structures successfully erected, illustrated them by as
many cuts ag he ¢ould lay his hand on, and was especially emphatic
about & pumber of loaod testas of floors, showing packs a'f sand opf
pig iron plled up to an Impressive helght, or & number of cars
extending over & bridge. This was often strengthened by & pum-
ber of testimonials on the good behavior of the structures.

The competiilon with stee! stryctures had made it, however,
apparent io the roinforced concrete interests that It was not suffi-
cient to be able to point to a number of succesafully built structures,
which sustained pgreat loads, to convinc the engineer who cobsid-
ered the advisability of uslog the new material, It was pressinely
felt that the design and proportioning of reinforeed-conerete struc-
tores and their parts must be based on a sailsfactory theory and
the use of rational formulas, to be able to compete with the degree
of defilniteness and assurance which characterlzes stee] construction.
In other words, the builder of reinforced comerete had to explaln
the behavior of his structures by assigning to each element Its
due ghare in sustalning loads, He had to furnisk sufficient data
to enabie the buying engineer to deelgr and specify his structure
with a practical certainty of its safety and fitness to hia purposes.

At the same time the engineering profession had come to realize
the great possibilitles of the new bullding material, and, surprised
by the boldness of some of the structures bullt with it, began to
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devote much attentlon and serlous study te the new problem,
Numerous articles thus made thelr appearance In the engineering
periodieals of the world, supplying the reader with a wvarlety of
hypotheses and a etil]l greater variety of formulas. These formulas
were elther empirical or theoretical. The former mostly originated
with the practleal builders and contractors and were baged on the
range of their personal experlence, and were intended for ready
uge In deslgning and estimating a llmited number of structures
built by them. The majority of the latter, on the contrary, came
from engloeers who tried to spolve the problem on the broader
foundation of the theory of elasticlty of solids, and were intended
to cover as wide a range &g practlce may ever require,

Both sides lacked at the beginning the most essential data re-
quired for the eatabllshment of structural formulss, namely, the
information supplled by a thorough knowledge of the reslstance
of the materlal and Hta elastic behavior under stress. Naturally,
they reasoned by analogles basged on the elastieliy of iren and
steel, and deduced formulas from the theory of composite struc-
tures applicabley to metal and tmber. Fortunately, the structures
themeelves were gulie slmple, and with geod material and careful
workmanship it was difficult to go wrons.

Gradually the results of carefully preparsd and observed tesis
conducted by experlenced experimenters began to appear im the
proceedings of the engineering soclieties and in the technical press,
furnighing material for extended discussions and for veriiring snd
correcting the formuola®s in vogme. The building authorities of
many citise were confronted with the mew bullding material for
which they had oo regulations or ordinanceg, and were looking for
expert advice and decidiag tests. Finally, organized emgineerine
bodies, finding It to be of vital Importance to the professlon, and
government boarde began to investigate reinforced-concrets con-
struction. Periodicals speclally devoted to reinforced concreta were
created, several with good success, X

All this ever-inereaelng mass of information was epread llke &
ficating sea over many journals, transactions, reporis and irade pub-
lications, and the task to condense and filter it down to a book which
ghould form ome organic whole, where consecutive thought should
goparate the wheat from the chaff, reguired superhuman efloris.
Only englneers who attempted to meot this demand even hali way,
know the amount of labor and time required for it. But the demand
for books on reinforced concrete was growing more urgent as the
advantages of relnforced concrete were more recognized.

The first extended and coneecutive treatise on reiaforced concrete
was written by the Belgian enginesr, Paul Christophe, and publizhed
fn 1899 in the “Annales des Travaux publics de Belgique” in three
successive articles, It met with much appreciation and was enlarged
and reprinted in book form in 1902 as the well-kmown work “Le
Béton Armé et seg Applications.”” It was translated into several Eu-
ropean languages, and the form of arrangement of the matter In
the book served as A model for most books of this kind. Its almost

The Engiasering News Book Department, New Tork Clty.
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elght hundred pages are divided into five chapters, three of which
cover more than three-quarters of the book and conslst In an assort-
ment of the various eysiems of consirunctlon used, thelr mumerous
applications and the theoriea proposed by the most prominent writ-
ers on the subjeet. One chapter {s devoted to the work of construe-
ton In the fAeld and another discueses the advantages and disadvan-
tages of relnforeced concrete.

Under the difficult conditions discussed in the above, Christophe
produced an excellent work, which placed much of the then avall-
abla matter in & condenped form within the reach of the reader,
and while the 300 pages devoied to deseriptions and i1lustrations
of the applications of relnforced concrete appear to ua to-day as
superfluous, this is becauss they have outgrown their demonstrative
value. In general, Christophe used good judgment In his selections
and was one of the firet to adopt the stralght-line formuls for the
flexure of beams. =

The much more voluminous work of Berger and Guillerme, pub-
lished in French, under the title "La Constructlon en Ciment Armés"
in the same year, follows practically the same arrangement as Chris-
tophe, but the reading matter is quite incoherent and one feels the
lack of a guiding epirit. It iz also much too bulky and unbandy.

No books on reloforeed concrete were publighed in English belore
the year 1904, when guite & crop of them appeared in the market.
It must, however, be gtated that in 1902 Prof. W. Cain rewrote
much of his little book omn "Vouesoir Arches Applied to Stone
Brideges, Tunnels, Ete.,” and changed its title to “Theory of Bteel
Concrete Archeg and of Vaulted Structaree.” In it Prof. Cain gives
his well-known semigraphical treatment of elastic arches as applied
to reinfarced comerete, covering the case most fully. It is an ex-
c¢ellent little book, which was subsequently made uee of both by
Marsh and Buel and Hill. While it requires quite some practice to
readily handle the method, it can be followed without any knowledge
of caloulus and has been used advantageously in numerous instaoces
in American practice.

An important book in English was published In 1304 by C. F.
Marsh, entitled, "Reinforped Concrete.” It has now reached its
third revised and enlarged edition. This book I8 also built on the
encyclopedic etyle, containing among its 652 pages some 260 devoled
in one form or another to the enumeration of various systema, struc-
tures erected and special methods in uee, much of which could be
left to trade publications. The 163 pages containing the chapter
on “Experimental Research and Data Deduced Therefrom,” and the
appendiz, on the contrary, is most valuable matter. It gives in a
well-arrenged and condensed form the most important tests on re-
inforced concrete the world over, and is of great value to anyone en-
gaged in the study of the sublect.

To the chapter on calculations, some 140 pages are devoted, and
the author covers the subject thoroughly. It Is quite of Interest to
state here, though this 18 a general review, that In the third edition
of the book the author abendons the parabolic stress-stirain
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