
point mill Hike up ii |io..itinh in Iho intcrinr nf thn nrcli, im nuoh a

piwiliiiii wniilil cdir. wimiiil with ,i i.'rc;iti'r iimiiiiiit nf ihriist at the key.
Till' iiniiii II |i,.iiil; ill I.TMiiiii'il «!• kiiiiw ill wliiil ilirrtiiiii tin' iircli

will iii.iM' ilihi. |i.|r:,i-,|| is fnr ,1 iiiMiiiriii 1,(1 mi>iip|,nitr.l. Thi'imth
*'"'• ''li I'lii'ii '»> 'III' lii'li t'MiKi.i iiiJM'isi'viil Iv till' iiri'iiliidri'li'

Ullillll.l l> II, :| iTliIri'. 'I'lllli till' linillti .1 mill // will IpihI III iliflcrilH!

till' iiimll ari's .Mimil /(/( I'liiri'^iminliiii; tn tin' laiiii' iiii'.'li' iil llni

ci'iitri' /'. '{'Ill' riii-i: r III,. iitliiT IiiiII'mI'iIi,- ari'li li,itt,'v,r \>rv\ t<

nctiial iiiiiiiiiii , liiii 11 |'„||.,ns iliai t||„ |H,iiii< .1 |,|„| /( ,|||,|,,,ri ii,i,i|ii,il

pri's-iiii'v, ii< III,' aiiiiMiiil 111' i',iiii|ir('s4inii m. (In'^c |Hiiiit< i- I'viili'ntly

piiilHirtiiuiul (,i III.' Ii„ri/„n|il ilisl mei's lliiiiiii:li whii'li ilii-y woulil

umvi' ii!,^|ii'. tivi'ly. il'llii'V wit.' IVi'i- t,i il,i -ii. Tlii' i-ffi'i'l pm iui'uil \iy

the ntliiT 111."' Ill' till' iiri'li is III iiitkintiiln till- jiiiiil AH in n viTlirul

|Ki»itiiiii
; uiiil it tlilliiw'' 111 It tin- liiiri'/iiiitui I'linijiri'ssinn hi ,.ai'li point

in proimilioniil t,. lli,, di'iTeiisi' in li'ii'.'lli nl' tin' liiirlzinilal priijeitiim'' "t

till' I'liilii (Iruwii I'lnni l> to .( iinil II ruipi'ilinly . It ii ea-ily ^liuwii

tliMt llii'. prnpiirliiiii in III,' ..,||„. IIS iln. niliii ,il'/i i i t„ /,. H'w,- nlm
(Kiir. j.) iwii liiii'- .l/'aihl //y ill this lalin. ii riijiiiws tioiii iln-

ufi'i'ptt'il tliLiny iil'i'la-lii'lly lliat ttn' ri'-iiltaiit nl'llii' wlinlc prissure iin

All will pass tlirim._.|i ili,' I'.ntr.' ,.1' irr ivily nl' tin' tripciiuiii AP(^H.
Till' piiini A' is tlnri'l'iir,' nnt at llic ri'iitie nf AH. Iiut alwayi « litllo

uliovc it. I',M' till' liiiiiiiiii< la-c-. if h— i a< in the plate huiiHi iir

slruijjlit ari'h. /!K~^l. ami il'/i -inlinily. HA' -J I. Thinn'iiafjniiig

UJijiunii'H thai tin- pnini I) is riuiiliy lix,',i. nr in nthiT wnrdH llmt tim

ulintnii'Mts 111-1' iiiiinnviiliji' ami iiiciiiiipii'-sibli'
;
and hiri' wi' ini'et with

the mii'i'ilaiiity iiii'iili'iiiiil :il th tsri. lithe point I) were In yield

laterally, the piiiiit A' ttmilil riie in prii|iimiMn ; ami would appmaclias
near to A as the "tremjih or the uiaterial allowed.

The tiiiure euii'loy,,; in ih,' ileuion-tration ii liir a seirmenlal orcli ;

bnt for a I'ull areli it ejii be shown hy similar eimniilerotions that tli«

enrve of pressnie iiiiisl he lanifeiil t" the iniiadn-t where it meets it,

and that thi' pniiit of emiiail ditiriniiie-i ihe position of the joint iiC

rnplnii'. In the aeliiil mh the iiirve iiiiisl be sufficiently within llw

intrailos at llie joint nl riipliiie to previiii erushiiij.'. He further

shows ihiit the piHJiioii- which tie' joint of rupture can take are alway*
between nil,' half anil lwo-tliii,ls of the rise, in the ease both iif liiu

iK'nii circle an, I ,'llipsi'. The exail position dipcu'ls on the ratio of the

thii'km'ss of the arch rini; In Ihe ris,. nf the arch, as this aflects the

distance of the centre nl irravity from the key; but for the ordinary

proportions Umiid in practice, the joint will be very nearly at half the

rise.

Dupuits conclusion is then that with unyieldinif abutiueuls the posi-

tion of the curve of pressure will be d'terniined as follows :

—

The point A' will be at the centre of A Ii f.)r a semi-cirouiar or

elliptical arch, ami at the upfur third of A H for a platebaiide. For

intermediate forms it will lie pro|inrtioiialcly between thtjee limits

For semi-circular mill elliptical arches the curve of pressure will be

tangent to the intrado- at th,' joint of rupture, and the joint of rupture

is to be determined by this iimdilion. For sejimentiil arches of le.«s

aniplitnde than the arc lietwcen the joints of rupture in the full arch,

the curve of pressure will pass tliroU'.;li the point D at the ."priiifrinL'.

In cxaniininir this tlicory it is evident that the determination of the

point A' would not be appreciably aft'.ctid if the point ./were to m.ivu

out along the joint ol rupture; baton the otlnr hand it does depend

entirely on the supposition that llie abiilments are unyielding. Fftlie

abiitinenls L'ivc laterally iimler the elh'cl of the thrust, the joints of

rupture will open and also ilnjoinl at the key. I he curve of jiressuie

will then necessarily pass thrnuiih .1 am! l); but the value of the thrust

will be coiisi,lerably less than for a curve passini; through /T and D.

We see then that any yii'lding nf th,' ahuiiuenls '.'ives an in]ui,'diaiu

reduction in the value ol the trust ; and therefor'' the abutments reijuirc

greater -Ireiigth to resi-t yi.lilinj than to .stand after a slight motion

has i:iki'ii plii'i'. This aicoiiuis for the r,'gaiiie,l stability of sirnctures

in tthii'h a sli'jhl iimveim lit has ocurred We have also in this a

ilistingiii.shins diffcr.ni'e l.ctwein th'- tln'orics nf IHipuit and Schi'ffler.

As ex miplesof eases in which the condition of unyielding abutments

becomes perfectly reallzeil. nc may nieiition a segmental arch springing

from the solid rock, or i «erii's of arches all cijual and equally loaded ;

but it will h,' practically fullillcd in any case in which the abutments

themselves and their fouinlations are suttieicntly resisting.

It cannot be too carefully noted, however, that Dupuii's -ensoniiig is

bused ujHin the consideration of llie arch ring itself while sti.nding

alone. For that eas,' then «,' must consider his eouclusious as es'.ab-

lislicl. Hut III siip|i,isiii,_r t||;,t the curve of prcs.sure will remain

tangent to the intrailos when the arch ring carries the weight of llie

spandrel walls, backing and lilliuL'. Dunuit is certainly going beyomi

the limits of what he has actually proved
;
although he renders most

valuable assistance to the consideration :if the subject by indicatiiiL'

the true startinL' point ami the first steps to be taken before more com-

plicated I'ondilMins can be exaniiiied with advantage. His method lor

the eiiinpleted arch is to liiid by trial a new position for the joint of

lupture which will fultill th,' eoiiditioii of intersection
, the tangent at

the joint and the thrust at the key having to intersect on the gravity
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