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AUTHOR'S PREFACE

Iv setting cut to atudy the properties and the applications of such a oom-

' paratively new msterial as Reinforeced Conorete, one is led to considsr the poesible

sources of information and their nature. The fact should be kept in mind that,

from certain poiunte of viaw, the atudy of much successfnl prectice is frequently not

20 fruitful a4 the study of some sxamples where failure took place or of fullaized
structures testad to destruotion.

A considerable amount of experimental work has boen dons and a vest number
of reinforeed te structures fully carrisd out in Amerios, of which the
records ave in English, In Germsny, [taly, sod Austria a counsiderable amount of
both experimental end praotical work haa been done. In (reat Britain the voluma
of reinforead concrete construction is steadily growing, but very little experimental
research on the properties of the material has been made in this country. It is
undoubtedly to France and to French literature that » student mauet turn for the
most concise and suthoritative information on the subjeat.

Reinforeed Concrdie bed its origin in Frabce. Freoch constructors were
mumuluting experience of it properties, and research was being carried on by
Fronch engineers very many yesrs hefore the matem.l came t0 be regarded as a
pmctmal propasition in other coontries. O , the G ission appointed
in Denember, 1900, by the French Minister of Public Warks embraced a group of
engmum whose experience in this materini was unrivalled. The work of this

extending over the ding six yoars, included a series of experiments,
SImple in detail and wmpmhanmva in range, and dirested not to the solution of
soadamical minutis, but to the obtaining of results immedistely applicabla to practice.
The report of the Commission contasina the results of the testa on experimental
structures and of the testa ta destruction of several of the strnctures of the Paria
Exhibition of 1800. It is unigue in the i ol Reinforced Concrate, containing
as it does all the nacessary scientific data, based on firat-hand observations, for the
desgign of reinforced concrete structures, with the ohservations thereon of a group
of engineera of the widest and most mature exparience obtainable. The lostructions
ars characteristically Frenoch in theit cleatness end boldnsss—a boldness derived
from intimate knowledgs, and entiraly justified by results.

The report has been much quoted and extrnota bave appearsd from time to
time in varicus English books and periodicals, but a complete survey of the work
of the Commission wss to ba obtainad only fvom the French edition. The translator
has thought that a useful purpose might be served by an abridged English edition
which wonld enable professional ren with limited tire to sequaint themaelves with
the soope of the work of the Commission and to have the results at hand in readily
ncoesaible form, Tt will elso guide the ressarch stmdent to the detailed records
of methods and results to be found in the French edition, and at the same time form
one of the easiest avenuss of spprosch for thoss who wish to make a systematio
study of the properties and applications of Reinforoed Concrete.

NATHANIEL MARTIN.

Glrasgow,
Dacamber, 1911,






PREFACE

Tuz rapidity of the development of reinforeed concrete structurss, the
principle of which waa indicated by Monier in 1877, is well known. Thanks to
the initiative of some bold eod skilful constructors, a considersble number of
applications of Reinforoed Conerete had slready been made when on December 19,
1900, the French Minister of Public Works instituted a Commission to study the
question from the point of view of hiz Administration.

Notwithstanding the already awmerous experiments, the properties of the
new material were efill imperfectly known, and the methods of calenlation

followed by different constructors presented jal di and even absol
contradictions.
The olomentary properties of Reinforced C te wera incompletely investi-

gated, and it was unknown in whet messure thees properiies permitted application
to the new materisl of the principles and the reeults which had heen laboriously
acquired for metallic gtructures, and which constituted the classio science of the
Resistance of Materials,

The Commission decided that they ought fret to study the elementary
properties of Reinforced Conerete, teserving for later research, in the light
of these properties, the interpretation of the complex phenomens ansing in
abructures.

The following are some of the facts established and results obtained by the
Commission i=-

Experiments of several months' durstion have shown the importance of the
contraction, denied by eertain coustractors, which oecurs in conerete, not only at
the end of the period of setting but also during & loug period of hardening, and
which influences the distritution of the stroases between the oonerete aud the
metal. The constructor ought to make the necessary arrangements to avoid the
undesirable consequenees this contrastion may produce,

The study of elasticity is the basin of that of stress. The Commission made
an important eontribution to the former, and verified for the first time the exacti-
tude of the law aonounced by one of its members concerning voncrete under
temsion. The modulus of elssticity of eoucrcte under temsion varies according to
& straight line law up to a certain limit, and afterwards becomes almost rigorously
constant till rupture. The stronger the reinforeoment with bars well distributed
in the teosion areas, the longer is rupture postponed.

The lawe of clasticity of concrete in pompression had already been the object
of numerous experiments. The Commission made additicnal experiments without
revealing any new facta,

Attention has been drewn to the fact that in compressivn members, the longi-
tudinal bars ily produce resist proporticnal to the ehortenings which
the concrete with which they are associated supports without crushing. Thus
arises the idea of the importance of the ductility of tha concrete.




wiii PREFACE.

By varied experiments, which have confirmed the reeults announced by one of
its members, the Commission bas definitely proved that for equal weights trans-
wverse reinfor ts and especially epirals increase the resistance to compression of
the congrete much more than longitudinel bars of the same weight, In preparing
the rtegulations fur the employment of transverse reinforcements the French
Minister of Public Worke may, at firat sight, have appeared rather daring, but the
expedienoy of his initiative iz now demonstrated by the almoat identical regulations
on thia matter which bave been isaned in Germany, and particnlarly in Austria,
after the repetition of the experiments inangurated in Franve.

The tests by the Commiszion have given ueeful but too scanty information on
the resistance of Reinforced Conerete to shear and to torsion

The study of flexion is of prime importance. The Commission has given to it
a rational basis by proving by numerous oxperimenta that the conservation of
plane sections, which ia the foundation of the classic theory of bending, is realised
almoat as exactly in Reinforeed Conerate sa in matsllic members,

The application to Ieinforced Conorete of the exect ideaa of the science of
flexure, and particularly of thoen of the neutral axis and of the moment of inertis,
haa thus been sanctioned, Together with the laws of elaaticity, they permit of the
determination of the stressce which ars developed in statically indeterminate
structures. These stresses depend ot only on the laws of atatics, as in members
statically determinata, but also on the deformations,

Light bas been thrown by some interesting experimenta on the question of the
extent 1o which, from the point of view of resiatance to compression, slabe assist
the ribe with which they are continuous and form

Structures in Reinforced Conervete—sleb, floor, footbridge and retainimg wall—
which were ereotad for the Exhibition of 1904, were tested to destruction. Made
with cars and method these teets have given useful information.

Finally, the theoretical studies of the Commiasion following on its experiments
cleared up several qiestions until then obaspure, and have thus given & new
impulse to the researchen of engineers,

A, CONSIDERE.
Fam,
June 11, 1912,
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