
It ill cviilonl thiit ifllio (lOiiitioii of the pointii A' and ./ciin bt- JotiT-

iiiinoil, till' curvu ot |iri'i(»iiri.' uUi bccDiiii'n iloUTininut*,* and cnuai'-

(|Uiiitly till- valii'' iiC till' llirust T. Tln-iearo the Driermining poinli

ill till' ciirvi'. lull iiiirnrtuiiittc'ly wu liavi' mi iiirunn iiC duvidioK

tlirii iHisitinii II /irlori, Tlie rt'iiHiii for tliin '« only l<«> u|)|iaiuiit. Wi'

liiivi' nil I'xt I'liiil MiiMiii'iit iinidiiui'd liy tlio loud; Imt •'.) i'i|uivali'Ut

iiioiiii'iit of i'i'>i?i' iiii'i' Ik di'vi'lopi'd in nil iiri'li riii|; i'.< it would bu in a

ilii'tiil rill. Ili'iii'ii iiiilll llii' iHiintH of it)i|ili('ution A' iind J euu Ini

lU'ti'rniiiK'il. lliiM'i|iiiition lii'twi'i'ii tliu imiuiuiitn of 7'iind IK ruuiaiiii

iii'li'liriiiiiijlr. and ur niiiiioi ihi'rufor" priH'i'i'd I'itlii'r to un uiiulytiL'al

ur II u'rajiliii'iil Miliitlnn. Tliin uliuiidantly ucrouiilH liir llii' ureat variety

of i>|iiiiiiiiisaiiii>n^Ml luillior*. All tin." tliiiiriui* iit llii' ari'li > iii bu riaaiti

lii'd ill uri'iirdai wllli tin' poailioiis llii'y attribute to lbi'w< pointa. In

inntlii'iniiliial uoiks ii is ufii'U voiy diflicult lo discover tbe reaanuH fur

llii'i'lioii'i' niaili' . iiimI in woi ks ti'i'utiii}> the nubjei't ^graphically, while

tlii'iu is ani|ili' i'X|ilan:ilioii iif tliu iiiiilhnd of drawiu); tin' .'urvu of prca-

nnri', tlii'ii' i» iiMi illy a lai'k of i'Ii'.hui'iih a^i lo tlio |iiinri|>lt'a upon whiuh

the piHiiiiiii iif llii'si' detirinihlnii |K>inlii ileiH'udt. AlthoUKh an author

uiay givi' ^oml ri'iminn liir tlieir position in uiiu caM.', ho uiay hi; too

himty in ni'ikin^; n general application of the result to all cases. It ia

for this reason ihai some llieorius have fallen iolo discredit, although

thiy unihiuhti'dly have "onie giiod fuutures in theiu, and may be i|uit«

applieable iiniler eerlain eoiiditioiis.

The direct di'leiinination of the piMition of thiise points has been

iittein]!*' d lit aliont ilie s^iine time by Scheftler and hupuit, based upon

the principle of least resistance, but applied in very different ways.

This principle is due lo Mosiley (8; and may lie briefly stated thus:

the thrust deVelo|Hid nt tin' key will not be greater ihiin the ainoiiDt

which is jusi suffii'ient to maintain cquilihriuui. As it is evident thai

the least amouiil of thrust will ecrrespimd with tlie eo-iiicidence uf AT

with .1, and / with I), .Moseley lakes the curve uf pressure as laiiKeDl

lo the extiados and iiitiadosat the key and joint of rupture resfiectivcly.

''^elieHler (U| u'eiieializes llie same \ iew, and takes a curve uf pressure

iHiigeni III till' I'xtiadiis ami inlr^idos uf the arch rin^ for all oii.ses ul

In^idini.', wliethersynimelricai or not. >Snch a curve corresponds obviously

to the CMse of a siruetnie in which hoththeai'cb rin^ and abutments are

everywhi'i n tlie point of {.'iviiiu: way. If the abulments are about to

yiehl.aiiil llir 'ym\lr CD and .I/tare nlmul loiipi'ii, we have iherec|uircd

conilitioiis. anil lailine will take place in the way sii iifieii represented

in l< xt IsHiks. Altliiiii^'li ii can be slmwii that the curve will only v<k»

this |Hisiiiiiii ill I'Xli'eine eases, il may nevertheless Iw useful as a meant

of investiL'atioii. Tliis theory i' also in favor '^Itli experimentilists,

( 10) as it jieords with thi! Hnal eunditions which can be observed at

the niouienl ol fiilnre. An aieli mi)(lil be designed in aecoidance with

it, by Kiviii)! it iiiinimnm diuieiisiinis tliiouj{houl. and afterwards adding

material to cover the possibly ureater v^ilues of tbe thrust and other

pnssuies ihii mijihl oeeiir.

Ilupnil (III appliis the same principle but pioceeils more carefully.

tfe lirinus it into relalinn with ihe indimiiy process emplnyed in the

building iif iielii's, ,iMil il,e ett, els thai I'lii be observed when the centres

are sirnek. liy I'ollnwiiiL' the steps be lakes, we will he best able to

judt'e iif the piiiieiple. and to iletermiiie tbe ramie uf its applicability

to the aieli.

'I'he tull'iwiiiL: summary of his ieasniiiii)> is taken from Claudel : (Vi)

While the :o'e)i remaiii' mi its centres the pressure in the arch riii^ is

zero tliroiiulii'iit ; ami as the eenlres ale eased, the prcssiiies liiiind in

the tiiiished anil aii' ileveli'|K'il. I'lese pressures iherelore must pass

throuuh all the liiti i nieiliate values Iroiii zero upward; and in acuer

dance with the principle of least resislanee, he infers that when ouue tht

Icaul amonnls necessary lor stability are reached, there is no further

iraMiii why llie pressures shonhl continue to increase. In tin: uiuve-

nient nliichueciirs when the eenlres are struck, there is roiuelbiuL' fixed

and C' rtalii which Jepeiiils niily upon the curve of the arch, and also

an amount ot unecrtainty ili'|H'ndiii» up'Hi the nature of the materials

and the nictlinils nf innstrm tioii. su that the uncertainty finally

rcinainiiif: is reiluced to sach narrow limits as to have no further iutereat

from a practical point ol view. Wliile the arch reniaint on its centres

the curve of i'i|nillhriuni isintircly beneath ih arch, and is determined

by the intersections i,i the verticali- through the successive centre! of

gravity, with the production of thi' j'linl lines ( I'l I < This may be

called the curve ol static ei|niiibriuir. and correspunils u ith an absence

of pressur,- in tin- arch rim*. This curve serves merely tu indicate the

point in the arch urouml which rotation would tend to take place. As

a sn:all tliiust develops at tin' key. this curve rises toward the arch and

indicates more ilislinctly the position of the point of rotation O. When
the thrust incirases siiftieiently to make the curve of pressure pass

thrnuuh the point /'. ii is evident that it is sufficient to maintain equdi-

briuui. There is therefme no reason why the curve should pass this

•Ad the eurvi^i'f pressuieisjyinmetrical fur symmelriial loadin);, and the

puints A' ami J iin|ily ilii,-itiuii a« well aspusilioii, tin y are mathematicAlly

tquivalelit ill till- loliipU'li' anil te six ileti lllllliilltj puilits <.|| the curve.

It wuiilil llieieriiie have le 1 la very hij^h uiiiei t„ take two ililt'eient

puuitiuiis hetvveen A' and J.


