
foinily (li-lrilmt«d ovit \t« Mirfiiuo; mid iiU> that us it nioH3» from l\w

oentrn tin' |iri'»»iir(' lioeninrs iiiii'i|IIhI, till nii riwIiiiiK a point ill one

lliinl IVoin till' ei\nv llii' |)r.>«'irc' lirmlMi'i /.iTo .it tlir oili'-r I'll'^i', iiH

uliowii ill Kill. 1. Tlii» is iii'i'i'KMirily ilio liniitiiii;

|HMilioll III' till' ri'SllllUlll I'nr wllil'll till' wliolu jllillt

c'lin Ik- ill i'oin|)ii's-<iiiii ; iiml tlii' llic'iii> llint llir

I'urvo orim'siiiii' 'M\\M 111' williiii tlu' iiiidilli' tliinl

111' till' iircli riiii: i> lliiTi'l'in' ii|iiiviilriil to iiiiiiii

tuiiiinK tliiit eviTJ ji itit ill tlir iirrli iiiiist Im' in

i'niii|irc«Hiiiii over itsri.tiii' >iirliii'i'. This corri's-

]hiiiiU with II niiirli lii'_'liir ili'iiri'i' oC ^tiihilily tliiiti

Hinny iiri'lici iii'tiiully liiivo; iiml \Vi' iii:iy tlii'irl'iiri' fm ,

liillow tlic I'Ifi'Oti |>ioiliii'i'il III llii' joiiil :ii (111' I'i'Milliinl |iii«i'i oiil iil

the iiiidilli' third iiiid ii|i|iiii:ii'lii's llii' iiiludns. Tin' j'>iiit will no loM'.^"r

U) I'litiri'ly in I'linipn'Maioii, Iml lli' |iri-<siiri' wi

<ixti.'nd ovi'r ii width i'(|ii:il ti. iliriT tiliirs tin' ili-'

taiu'i' ol'tlii' ri'Miltiinl IVoiii llii'iiiiiir idL'i', mid tlii'

jiiL'Hsnri' lit tliiit edge will In' (hiuliji' tin' nniiii |iri's.

sure on that uitu. As to tin' reinMindiT ol tin'

joint it I'urrirs nolliiii'.'. not lH'iiii.'i'ii|>iiMe ol'ln'iii-

inn tension. (Kii;. "J. I Sirielly s|ii'iikiiin the outer

ed(ie nill ci|ieii Imt only liy an iinioiiiit that i-

entirely iii!i|.|ireei ddi'. It is e:i|ialile nl' riil

culntion, beiim |irn|ioriiiiinil In the enui|iii'ssiiiii of ihe stone at ill

inner ed'je ; Imt the eoTii|iiessiliiliiy of stone is .so inliiiitisinial

thai (iraL'tieiilly it eHiiin.t be measured; ami the ' npeniiif; ' of

the joint under siii'li eircuiiistani- - is tlierefori' entirely tlieiiretical.

This iHisitiim of the resultant is then still eoiii|iatilile with stability. As

the re.-ullBnt continues t4i anproneli llii^ el'.'e. the siineaetion e 'ntiniies

in an iiierea-iiiL' ratio, until the (.ressure at the inner edu'e reaelii^s the

ultimate stienutli of the iiiitei ial. w lien eriishiiiL' will take pliiee. rotation

throuLdi a suiall aii,i;le will ensue, and the jo'iit will open visibly at

the opposite edt;e. T'liis is ihe Inn' liiiiiliie.' position of the resultant in

actual eases ; and for hard and s<mi,i| tiiiiti>ri;i| it iiniy b* vi'ry near the

inlr.idos, '11. at llie le-iiltniit may be very near the edi^e of the joint,

without eausiiij; llie failure ol the areli. is also held as proved by authors

nhii base their eonehisioiis nii i'X|H'rinienl. Prof ( 'aiii shows by exper-

iments with wooden inoihls tli.it at the jnini iif iiipiiire the eurvii iif

pie.s-ure passed on an aveiMt'e at only one eii;liteeiitli of the width of the

joint from Ihe edn'' willioiil rupture eie.iiiin.'. He also ealeiiliiles that

ill the bridL'e ol Neiiilly the thru I at the eiowii nimlil pii-s wilhiii less

than two iiiehe- IVoni the edi;i' without enishini; tlie aniterial. l7) Wc
must thereloii' lomlud" that in the ease ofactual niiisoiiry, the curve iif

pressure may approaeh I'stremely near either to the inlrailos or the

exiradus without rupture nceurrin'.' in tin' arch. This sh iws the iireat

difficulty nl ilcdiicinu a theory fnunexistiiiL' structures, as so little can

be inferreil from the bare fuel tbiit a structure remains slandinir.

Iji't us now lake tin aei pinyiiii: outline to represent a portiiiii uf

the ai'cb-rinf; in a full areli, either semiM-iieiilar or elliptic. We will

take it in the iisiiil way to represent

by its area the weii;lit of a uuit of

width in the direction ot the axis
;

and the loading may also he sIkuvii

as an 'area represent iUL' its avera'_'e

amount |«riinil of width. We will

also ennsiiler tlie Inailinu; as plaeeii

syinmetrically on eaeli side of the

key. and a half areh will therefore

be suthcient for the (igure. Koi "

the hirins of loadiie.' wi' have onlimiriU t

.stated that the eiirve ul pres-ure will resemble a parabola. It is easier

to determine its u'einral form than to determine its posiiioii in the aieli

riug ; but if^ueli a eiiivi' is plaerd within an areh riiiir of either eir-

culer or elliplie from, it will appiuaeh tlie iiitiailosat toupposiie points

it the hauinhes. ami at ihose points Ji will be parallel le ihe lainient at

the intrados. This ilctirmiiies the posilioiis ot lln^ joints ol' rupture,

one of tthieh is shown at CO : and if we ulsn lake a verlicai joint AJi

at tile key, these are the only one- wliieh ibi' eiirvi- of pres-iir.' will

necesbarily cut at rii^lit aiiL'le-. 'i'lie luomeiils nl the forces must there-

fore be taken Willi refiii'iiee to the portion .HUM': as to liivide the

arch rinu' at any mher point wniild iiitrodiiee a radial toree representing

friction.

We have iheii tliiee loii'es In imiintain ei|iiilibriuin. 'I'he liiriist '/' ii

horizontal on aecnunl ot the symnieiry. I'he line /, It' is either a ver

tical thrnugb the centre of gravity of the area r'pr.'sentiii'.; the areh

riioj; itself belwei'ii the joint of rupture and ihe key ; or it is the resultant

of the weight of the aieli liiig. anil the pressures upon its extrados

between llie -aiiie pninis. When thesi> pressures are all vertical. /. H'

will al-n be Vfrtiial ami may be leniied the G.-aiifi/ liiif When the

joint of riipl lire is known in position, it lieeniiies kiinwii in position

dileetiiiii and aniniint : and the resislanee tf also becomes kiinwii in

direelion Tlnis ot the iliiee forces two are kiiowii in direction only ;

but to maintain i'>|iiililiriuin tbev must intersect in a point at A, and

this may be termed the ( 'ui'ililinu uf iutasuftiini. The position of the

joint of rupture muM correspond with this couJitiou.
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