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In recmat years the field of op>eratilnb fith archiltect tae bute
considerably enlaigied by tlhe intaeiof steel and Pron tihe
construction o hulldîngs, and what wtfrnterly cn,.dereto lb
exclusively lite bunocia of the civil engneer is bcmtung male lte

work uf lte, trchitcet. A knowledge, therforc, r Ille nature and
propcties dr stel and iron antd îte methods of calctinrltg the
stlrengils of the variou atembers of Auch structures I boçett ng
mure etretial every day te tie architit, Il is ti pro1 poed in
h.;. papier t del with the arrangting and dosîigoing of sbuela struc-

.ra-this uf; ttelf would ntpply staterial for more than one paper
- t iater to make a few remarrk5 On the *tperttucmtre or

foundations of loch buIlding,, od, iodeed, of buildings 10 gantera.
In ordinary buildng. co.ntructid of toile or brick wals. the

preanre on l.t.hrtai il. prety errely dieribterd ovcr a
comtparatively targe arca of g rnd *Urfac. ; thAtti prearoa per

.cinre folt On the founatctrt n aly tmall. antd does oui
call for any *pecial comidraiIon exceps when. the gruand is Nude

r iraict .Un lthe case ni 1ofly lntklings of enormous weight
Auipporltl on pillarat the caA. howtever, i. qtnre diliarot, la such
buildings ab mach as iaua tests Aay coeui ont thei (mndatîions of
a sinle idtilar j tire immense presure heing eom rled on a cnmt-
paratively -mall atrci of groen worlc, Il witt li apparent lita
specal Meautx will htave ta be adopirtd or insitring the stabilty of
mach founodatiot,.

My argenlio wa forcibly drawn to the irportancet fli sub.
ject, andt t he tiicant thougto, it .ornetlhe rceivea by the arthi-

l.aCt, about four year ago, when I wa* tsked to report Ot the
cA.e* of thle, t'ualmeofa larg* mill It ni courm ofcomructon

nienttanty. Tn ws a typical Lancashirenttfou mill. of several
stortie, the fmut b eing (or the tost part .tpriKwed on ensI -if-on
pdtnra. These plora restid on brick pim,., te*rteath whicb
wcre bed, of concret., he concrere itsclf resiîng on a tsad forn-
datiln. Partly uwing to te presence of rater in te .and, partly

.ing t inferire brick and mtlar and tie kvently iinner in

which the work was erecrted, ant pertp, alto, ptlly owltg tu
ta the defective ca, -irun hase plate. un which the pillara retted,
one day, when thecontstruîcton ofrthe mill wa nearing -ompletiot
the fouqndsatons of ote or ttore f the pillars Suisided. caurug
the hnse plates tu fracture, and rh e rhts of thIe piars to piece
through the brickwork and concrete bieneath. Thi. occtioted
the complete wreck of the structure, and entailei the lom of ille
live% uf eret of the aworkinen. lIere me have an example of a
bomldiig caiefndly designed and ,rected o far as il« w.perstroc.

tre wais conterned, IMt, owing to earlesence u the dcftagnirg

and entction or te founa.tionr. tumting with an .ntîimeiy (fAte.
In Ater"ica the crnrction d lofly *tee and iron building, î*

carried ittsuc greaMcu - length titan in thi Lotntlry. The 1 arte<-
lion of what Are luntitrme "*sky apters " aeems to have origdeatel
in Chicago, anI feront tbet' hn, rvtcidta teveral other dtriar it
the Stites, andti n t tot ai ail improbable that in ste nuear future

we sha see hirur introduction ina lnglaad.
There may be Parny ojet- to thetome coloil s-trtrt from
an aethetic l'cinq of vrw, u d tidare may many pople conider

11hcm atumstrOes eyescttwen. There mayt> b. alto objejctie0t to themt

as excluding lih anra air; yer, when wer admrit ai thiis we cai-
not but aiIre the ingentity dtiplayed in their consiruction, and
rom a ommercial poor of view we m«t adrit their ciunim,
especially in Vities where land is very valvable. Such heing the

case, we .hould ftite t thiutlltîttion bodtly, and. in-4«ead orfdecrying
them a, monstroities, osthod ralter mtudy them and raike out-

selve, conservantwith a# the fntricades o tir deaig,
In Amtrica, the wsortk of desgning thete structurec î« unatly

divided betwt the engineer and architect. The denîs of their
cot.îr=trctian Arn1 vÎred that ither the enttgler nou tie archi.

let by bantalf t'an satisaclory cope wirh themt. The work of
the enginer coerists In designing the atei franework, itiliing
the idllar' and girdtersî Ilnt of the artilecrtin arranging the
plan of the ooms and oicesad t kAton walls and paritions,
and ah"o the general dtacorations wheil lite fondation., whicr
are Oftie nm tiprtanre, itghtl b. planned unjitrîly byhao. In proviîding for- tee ihe fail, romng on1 the' fondatiron
n'oui frig be carceflly caIculated. Il~ corolle of, A.,f tm
dead weight of the building itacif, inedcng that ai lt, or, and
rtuf; and, secondily. ie tatd a lte Pi ora, which ay en.
't*t of goods, machinery, and pople, and alon tie wind
prisure terted Ott lite building. TII I tttr lead, may
cha front tinre l toe. anI are sotmem rredtul ive or
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accidental loadtir and they cary co iiderably in dilferent buitdingt.
The maximum live loads on the orm of dwellings nay be taken

as î,< eai. per square (out t on pubhttc buildings or ai ctt.
per sqtare foot and on warebonar. ai from i14 in 3 cil.
rat. per square foat. l the case -f dwelling-houm and public
bikUing% it %carcely sces probait tiat 9itce auds ean be
rachted, but it or alway adviabit o iave a margîn It Il quter

pitr.ble that ch flmBoor May rotain a densely-packed crord of

ileople, which may weigh a" Much as t ell. pnr square fout of

tidor rface. ur the a of ef y xli iuet.r" conailtng tniy
of omics With, lght fixed foroigre il i. lea necewmry to ßw for
tuch heavy load, aa those speelXed. The weight of the roof, in-
cluding wini peabre and lanow, depemnd on the pan, and varies
between 25 and 6ç lÏa, par square fot of roof surface.

A lafty stilt structure has juit eenu conptctcd in Now Vork,
and it may he t interest ta rfter lt a few particulars respecting I.

Thi; it th. Park Row building, mainly conistling of ofieitn. h
is lite ltight building in the wotri, ils height from the level of
the kerit in Park Row ta the top of rite copota beIng IWI. feet Il
tram eitirty-two saries, and lontaitns t.oo offices, hnving am-tnt-

mouatian for 4,ooo persans. The total weigtht of the bilditg is
estmtet"ld at 65,oo taits, and the preaure on 4s~ of tie pllar

fo>.tdatios e a» racl am ',&O Ian,
The strtture is carened nu round tirtter uies tf spruce from ta

0 t4 incht iM diarmter, drivent ioto a said foundation to 0
depith of about o feet. 'he piles are pda.ed tram th tó to mtoihe-
apart, rentre la centre. and are drive in rows, the dttance he,

i wemo cacit row being »4 inchest-.eenlrs. The load on each pile
due* Put exceed 6 t. The ieads of he pies were. et o
laea, and concrete wat fdimed In btwaeen thent tu a depth of Ia zt

ff itthe the surface of the cotcrete bing lcel with the tops of
the pue,. Upoa the concrete are laîid granite blocks wliih te.
cetve brick péers, which in their tarn rec-eive the grillage beaat
and itriting girderrs. Souse of the interior pilir' r es dirertly
on tie grillage beais. which are sttuaroled joise.. lt Other
casel dtribloMg girder rem tu. lhe grillage beas of me ai
rmore of the foundatiomn, antd upport two or three pillWas. These
ditîributing tirdi are masivte steel-rveedl grdierr f lita boa
forat, and vtry it leOgth from a0 10 47 fet, and in depti from 6
tu 8 feet, and Imet ofîet wigh ao $nemch as a7 ton-.

Thi example of a building I.. of course, an cxirtm ca-e, and
the architer may never be calird pon ta co.ider ach etnttr.
loads and mach intricate foundations e yet the goeral principes
conting into operation here are, tit a modified way, tpplabrle
to simHlar b.ildnsçr of leva pretention.

Ilaving aatd ta mach it a geneon way, we aitl iew comtider
more in Jetait a ta hatr.stttes a gond foundation, anti wiat

working bod.a dillrent foundatio. are capable of .aaIaini.g. I
woi. however, retark thaI rthrlin the Icope ofa brief paper,

hastily writeI, 1, Il not cIaimed tht .anytihing in the nitlre tf a
toplete servey Uf the quesation can be attemte>d.
ln preparing a fundation thiIt ling to lt done , ta ex-

anine the natre of ohlire grUd on whih the building l ta be

erected. it is ot oflen that the surface ofte gticitl sE-
able for buitlding apn. If it is ef rock, of coure we hat'e ail
that i ncesary sa far av lthe sability ii acrne.i it Ite ei-

caption, and nt lte rule, however. lhait a rocky fourlarion ta ta
be mt with, h ittn benome nece'ary to excavat ont a reliable
foundaltioî la reached, As tu wht coinsitut«e a roliable out-

sîtatruit la mtatte# cary largely te esnl af riactical experience.
Ordinary forndallton ay b. r'ang i tnder thre clas,. vi,

t. Potndationr in rock or in tame naterial wott ,labaty lta
not affected by water.

x. Foundations in lirn earth rndtr which are ilainded t ath
materialt as nand, gravel, and bard clay.

3. Foundtitons in trtft earth.

Il must b.e hte in md tha lte fla i of every foundation

Aboutld bu a ttariy as ptible prtendicrar lo the direction of

the pressar- cich it that tu astain i aid moreover, it mus be of

rtmidcet area to bcar til prearute with mafety.
To prepare a rock foundation for being bdi uit I a'l b. necem-

sary :-() Ta cet away ail tulte andl dccayed parts fi lite rock t
(1) tucul and tirce the rck to i plano surface, or ic a met ofplane
rurfates fike thote of btep, perpendicular ta the dlirecliti oflte

trflre a (3) ta fiii, whera necrssqary, ihlows in the toek with
concret or rubble masonry i or if moay be advsable, in order to
distribute the presuare, to cover the surfaca af the roek whit n layer
of concrete varying li thickne-. totm a few incha tu reveral ftet.

The crrlhing strength of iock arie. saideraldy. Tiat of
chalk, if we may ctnider chalit a ruwk, la as lo as ja ton, per

square foot. Thet' crtuirg etrengli k Of digerent kinds Of sand-


