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In tlio wlif)lo raiii;o of sulijrcts witli wliicli the iiit of liiiriiiiiiTiiis;: is

co'ncerued, thore an; tew in wliicli tln'ory lias iMiiiti-ibiiti'il ifss In tlie

advance of intclliiiont pra(!firi' tlian in this. Tlic rtasoii cannot in;

found in any want of inipoitaiici' in tlic Milijii't it.-iOf. for. of the niati'-

riiils nsi'd in constrnction, a ninch oi'catci' jtart i." nu'd in <'oin|ir, .'<siiin

tlian in tensmn, ami » wry coiisicU'ialili' part i.x used in tiie foiin ol'

columns or struts. I'ntil recently too, the experiments on eoni|iiessive

streuiith were very lew in nniiiher ami nainiw in ranue. compared with

the multitude of tensile e.xpeiiMieiits that liav.' been made. Kven now,

many of the lahoratovies with expensive and elahorale apparatus for

teasilc tests iiave no means of makiiii; compressive tests. Of late years,

however, American expirinn:iilers have dime a iiieat deal to r,medy

this state of lliinus. amoni; wlionj .Mr. Chiisiie, Mr. Uonsearen ami

Clarke, Keeves iV Co. may Im> nieiitioiied in parlicidar.

What is now wanted even nmie limn I'xperimenls. is a ihemy of llie

subject which will enable us to interpiel their iisiilts in a iiiiieial way,

and also to indicate the kind of experiments desirable. We .^hall there-

fore attempt here to liive a trealmeiil of thi' ^ulljeel som.whal more

adcqiiati' tliiin is usually liiunil in text books.

A column diff.'rs from a beam or "inlei- in the iiatiiie of the foici's it

is intended to resist, a lieam beim; used to resist forces transverse to

its leni;lh. a column lo resist forces directed between its two ends. 01'

course, the same mati'rial may be used to resist forces cvf both kinils at

on(je. but for tin' sake of clearness we shall ni'iih'et tr.msverse forces

ultoiicthcr in treating of the column. The Iradini; feature in the

behaviour of a loadi'd column is that it bends, the deflection constantly

increasini; with the load. Tiie stress which mi.'';t at lirst be .ihnost

uniformly distributed in the I'olumn. becomes thus more and more

uiie((nal at the luiter and inner edi;es a-^ the load inciease.s. With a

tensile stre.s.s on the other hand. allhoiio|i a small flexure undoubtedly

must result friun the same causes that jiive rise to flexuie ol' columns,

the direction of the flexure is opposite, and thei'efore tends to produce!

a more uniform distribution of .stress. The ilifrerenee between the two

cases ujay lie illustrated by that between stable ami unstable e(piili-

bri\im.

The ei|uatioii which forms the basis of all iuvestifiations into the

Uexure id' beams and coliimns is

(1)

where .M moment of external forces at a cross section of the beam or

column, whose moment of inertia about an axis throusih its centre of

jiravity at riiiht an'.:les to the |ilane of flexure is 1 ;

H = radius of curvature of axis of beam or column at .same cross

section . and li - = initial value of R when M —

K = modidus of elasticity of material

.

By the axis of a column we here and hereafter mean the axis of

fimire and not the neutral axis (wiiich for columns i;cnerally lies at a

considerable distance luit^ide the column).

It will be well hero to call attention to the assinn]itiiins on which (1 )

rests, because it has often been ajjplied to circumstances in which it

tThis investiaalion coincides in certain parts with papers by Professors

Ayrton ami I'errv, in the A'h(//«(T/- (Loiiiloii), Deceniber Kllli anil 'Jltli,

1881), and bv I'rolessor Krobn in the I'm.- Am. Sur. (".K.. ISST.

'This ei|uation is usually jiivcn as M K.r

I!

tliii-' a-~niiiiini (lie initial

t'orin of the axis to be n slrai):ht line. For a b( Itin iifrh the assump-

tion cannot be trtie in fact, it does >iot atlect the distril)Ulioii of stress in the

beam. With a oolumn, however, it is of vital importanc shall see.


