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PREFACEK.

Tris book contains the substance of my lectures to the Senjor (lass
in Civil Engineering, in the University, during the past few years, on
tho Resistance of Materials, The chisf aim has been td present the
theories as they exist at the present time. The subject is necessarily
an experimental one, and any theory which has not the resnlts of ex-
periments for its foundation is valueless. I have therefore presented
the results of a few experiments under each head, as they have besn
obtained in varions parts of the world, that the student may judge
for himeelf whether the theory is well founded or not, It is hoped
that this part of the work will be valuable to the practical man.

The descriptive parts are given more fully here than they were in
the lectures, because they can be consulied more profitably on the
printed page than they could in the manuseript, and will be examined
more by the general render than the mathematical part. But, on the
other hand, the mathematical part is much more condensed here then
it was in the class-room. This was done so as to keep the work in as
small & space as possible; and also becanse o student is supposed to
have time for deliberate study, and can take time to overcome his dif-
ficulties and seoure his results, It is infended, however, in the next
edition, to publish an appendix, in order to explain the more difficnlt
mathematical operations of the text.

I have taken special pains to make frequent veferences to other
books and veports from which I have secured information. This will
enable any one to verify more fully the positions which have been
taken, and will be convenient for those whe desire to secure a more
thorough knowledge of any particular topie,

I do not deem it necessary to indieste those topics which are wholly
original. To the reader who has never before given the subject any
attention, all will be new; and the well-informed reader will veadily
detect what is original.

A large amonnt of labor and study has been given to this subject
in nearly all civilized countries, and yet the theories in regerd to re-
gistance from transverse stress are mot very satisfactory. In regar d
to the strength of rectangular beams, the * Common Theary,” as T
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have called it, is sufficiently correct for ordinary practical purposes,
especially if the modulue of ruptuve, as determined by direct experi-
ment wpon nmtangul.;w beums of the mme material, be used. DBar-
low's *Theory of Flexure™ appears to be more mesrly correct in
theory when applied to rectangular beams and beams of the I section,
or other forms which are symmetrieal in reference to the nentral axis.
But when the sections are irvegular none of the theories can be relied
upon for seeuring correct resuits. Whatever theory may yet do forus,
it is quite evident that no theory will ever be devised, of practical
valae, which will be applieable to the infinite vaiiety of forms of
beams which are or may be used in the mechanie arts, That I may
not be misunderstood npon this point, T will be more specific. 'We
know that our present theories do not always give corvect reanlts, and
that the more irregular the form the greater the diserepancy bebween
the actual and computed strengths of & beam, Now, if a theory iz
ever devised which will take into account sll the conditions of straing
Jin a beam, T think it will be too complicated to be of practical value
to the mechanic. I do not desire by this remark to disparage theory,
Theories are valnable. Without them we would make little or no
progress,  Fortunstely for the engineer, it is not the mathematically
exnct result that he desives, but the relinfle regult. He does not so
much desire to know that one pound more of lead will break his
structure, as he does that he may depend upon it to carry from four
to six times the load whichhe infenda to put upon it. The theories, as
now ds:-veloped, are safe guides to the mechanie and engineer ; still we
learn to depend more and more upon direct experiment.  The theory
algo in regard to the deflection of beams under a transverse strain,
has recently received a modification, due to a consideration of the
effect of trausverse shearing; but the modification is sustained both
from mathemsatical and experimental considerations. May not more
careful experiments yet teach us that it must be still further modified
on account of the longitudinal shearing strain?

The author will be pleased to receive the results of experiments
which have been made in this country, so that if this work is revised
in the futurs, it may be made more profitable to the engineering
profession,

Avy AupoR, Micw,, Sepr, 151
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