
Ixxiiii is ^i('iit<r ill till' iil'iitiiniit Mini tit lit . r ji)iiit,i. aitil in sii|iu>-

tiiiK's sm-li a."< to 'iiv«' risr [o vrry m rinii- >fC(»iiilaiy strains in tin- li<Miin,

will II the joint III tlh' aliiitiiitnt is lii^iil. 't li<- catiMi ol'llii- is iL- Mid-

den rovi'iMil or vaiiii-liinu ol' tlio slicaiiii^ foicr in iTos^iiij; tin- aliiitiiKiit,

Tlu: Mimti clKc't wi'iiM occur in ordinary tnM»», ^inliMs at inidil/f, but

thin Ih iilwHjH in tlnil disc initijiatcd hy tin' lacl, tliat tlu) \v«'li liiciidtcrs

ill tlu; iiiiildlc of truss arc luccssarily nliiiost, uiisiraiinid IVoiii primary

HtrcHHc's where r<!V('rsal of shcarinti: stri ss takes phuic, lioiiij;; dcsiunicd

for uiaxiiiiiiiii slicarin^' at that section I'rotii uiict|tiai ioadini; ; and

also bucausc sc(;l ion cannot be reduced to almost notliiii^, as the stress is,

and HO th«! ^roat stillness (com|niatively) of web relieves the booms

of local distortion. Tlie ditlcrcncc is that in eantilovers the shcarinu

BtresH riscb to uinxiiniini at abiilinciit and then suddenly diniinishes.

In truHHCH it diminishes to a minimum at cuiitre and tht^ii increases

in opfioaitu sense.

To those whose! ideas of flexure in j'irdc I's are founded entirely on

the theory offlexure in In anis this would not readily occur, fur that

theory luukcH the eiirvature depend sokly on the beiidiii}; moment
K\

according to the e((uatioii
M

This follows from the assumption

that all particles of the beam lyin^ in one ))laiie normal to the neutral

axis before strain will lie in one normal plane duriii<> strain, an assump

tion which is plausible enough for beams, but can have no relation

whatever to the flexure of a biniit'd frauiework.

We have seen how(!ver in e(|uations (4) and (5) how tlie deflexions

are affectiid by the shearing stresses, and in that vi»^w it need not be

surprising that u sudden an 1 great ehniigc in the shearing stress causes

great local deformation. 'I'lie remarks apply e(ju;dly, of course, to con-

tinuoua girders as to cantileveiH, and point to the desirability cd' hinging

the lower boom at tlu; abutment when practicable.

The calculation of drflcction in a cantilever may sometimes be facili-

tated in the following manner. Suppose, by way of illustration,

that the Mtresses on all the members of the bridge in tension are not

far from 5 tons per sq. inch of gross section and that the compres-

sional stress range from a to b tons. 'I'he form of thi; bridge would

be un.'iltered by an ccjual compressionable stress p(!r square inch applied in

all members alikt', for this would simply m;ike the bridge shrink in all

directions alike, a similar result to that proilueed by I'all (d' temperature.

Imagine then an initial eompressioii of live terns per s(juare inch applied

to all members. This produces no angular deformation, but only a

»hrinkage ecjuivalcnt to altering slightly the ;-e;dt; of the drawing, ^'ow

combine this uniform stit^ss with the actual stresses in the bridge

and we have the teiisinnal strcs-es so nearly neutralized, that

tliey may be neglected, and the compressional stresses varying from

a + 5 to b 1 f) tons per square inch. By this means we are saved the

labour of calculating the ett'ect of ehangv of length in half the members

of the bridge. If this nuiditication is applied to the graphic uu^thod,

the resulting diagram will, in its angles, be unaffected by the moditica*

tion. 'I'o liave the linear deformations correct, the whole diagram of

deformation must bi; supposed expanded by the amount of the initial

strain. If lor instance the ahutnientbc d ft below the end of the can-

tilever the deflection given by diagram or eah;ulatiun will be in excess

to the amount of K-d-t where k is the compression in a foot of length

due to a .stress of 1 ton per sq. in., and t tons per sq. in. is tlie initial

compresBiou suppo.scd to have boeu applied.
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