
M47.1 a:7 àMm

To conîprliîmi ilioromglil, tihe groat importance of sa~ig ule F')r theo st.iisidmice or lime soif according
rnakiiig a regml.r andl qtraig fumidaion for a rond, il go ils qummiiîy, ivilliaut Icavimig; un tavcrpiml 10 bo car-
elia iid bc liimie ini minai. tha lia-i d are sitortci tires riold tu pel
gial, fauve a ti emmsi grel îv;gimts, end ioent lier- Wliem il os tiùccssgnry ta inuil n decp ctttiîîgîiraugii

cus5Iiil, ste gaine rueus tl:ecl'oro ouglit ta lie folleoaed a faile tihe siolics ut' <liii batiks slmould nlever bo les.4,
in regard f'o tirent as aro foiluaced ir regard ta lima excîjl 1ii ~IuJsaîlg îl.rmîmgl Blesse, glanail twva fietoi hon.
ailier structuires. lui biuildinig edi'mcee ta support zontml t it Cuo l10fi>îîer licmidiuiur; foi thiugl scevemal
great wcgiîmimlltier a Clairets. a lioude, or a bridîge, !(aride or cartit %voit «taiid nt siceper in'liintilng. a
Ilic primosr mc>' iundispîensale colisiiiuriloai'o of lie shapeo oi' tao ta omme sas iieteasary for idmmitting the @aloi
arclmci a te oblain n petmiamieiffiy firimi asal staîble nal % valait ta rcach Ill tir ua-1. 'lic aimmle or États grcoeii

fainlmti ol; %% il il ,uie aning thu liaibI9 diI ais lie fri'ît suli. îmil and rinîle bomit t lié-) st fla c or silo land e ut
11taiall>' maade, ia rotassc dc1eîîîlcce Cati b lî.cod i lîrigii .Iltàltl bc catfcimli>' ke1î aind reserveul, mi or.

onmilo si.mlmay ofuthe itimededi .4tpecmmrclve. lier ta lic laid vimiaise imiqpes initnedm.mtliy nfier tlmcy arc
If sime fmimmdaion of a taautib li mti iictt bnal faiieil.

leqmal Io lime îîcc..Slmn. il fins Ia sustinmm, limtai mli Ct' lia suilicienl qpaîtitîy of sols cannoî l pracuced
tarse. tmoîmgi mim chier respects ever su %teil cnmmliiet- it ste bace eiuaice fur thme rondl, Étu sojies shutioil

eJ, mms rai imi pîermanentl staltiliît', snul tic lariie's vae coi ercdl usmtis ilirec or four taches af tiée sumrfae
of il a mil bce imperfeci frontmi ms ebialiy. îmogimi, snul lia> remisa m'loild bo tmomvmm ami it; hy his

liii mmmg mînom staledil doii ail te lu!es of scienmce re- jetit lihe Eiopes a ii agoonis be coverc i agt grass, m biefs
lutinmg ta inam'm:ig boumes suggest, lis tarder to defend %mil lic a greni iicamis cf prcvenmig ticmn front slip.
Ilme lirimici;mes of rend mmam vz 'imli fiavo lcei fatal pmnig.

tbau mi s %lime lirmer lirînmîmie ta lic Adopiemi, I Fîmmil %'iii stance can lic gaI tire -fiolles simomi bic suis-
sna'v lrocceel fCarilier ta lluisr.it na itimînrt limemii porîld by a na mi ritemi tv or glaire feet bigla ai liat)

priniIcmm. liy teerig la experiiiietils ai' tle forcs. mmi lim.mtllîi oi' dictas. Thieýe vrali plevonemilom carîli fronmt
tractio jo 0f il,tret', kiid of' roatis. '1'ie6e expemri- ifillimg fruont lite siuîpes mia d loim e a lamîmeis or limse
Immelils bave ijeem romade %villa time machine inveîitcd b>' roumî, agit] add very mîmmîcl la tlime i'iiîslmc amnd %vorinan-
M~r. Mecil, und mmay lia relmed impomi for Osmcar accu. ltino nppenancc af a rond.i

xac>', lam cumisequemcmm of limeir iiavmmiig been carfmmlly ex. lai liait%- grises mî mmay lic ntdmi!zeable, particumir> if
liicdei ta). suierai m'ecy Commimnt civil engur.eeri. 'mn addsîmanal quîamîliîy of earîli bie imai i l'or an ntv-

Ti'let expeniiemis îmniforni' shovv, lima ltit fogue liaiknîeni, la miake mime qltipe tlmcuugh lia emtlîn-s on
of tra6ton,i:;, mn evccy case, ie«Iin exact proporion limn souili aide of a romd ofami iiieimmialmumi of damre feel

Imiauhu villa six ianches tif liroken élusse ci' great imaci-l.ii farmmng a rondal nlig lime face of a preempice, aui
xmcsi, la on a îom.iý.mlit À a mgc abîmes, Lel inm sime niail mImisi l'a hisîlu suplior ilî. 'The diml'mulîy Ufr

ler.o ae.e imLe i*%c eiirdii.6lb i umn odi -oel n place is mmct sa grcat as me
a road iide %îmiî ai tlmà&, coalmng of trolIen mlmiv, inagined, fmîr Élme face of ai pcecipm.e a t'eidnn per-
laid aoi cartb, lime flotter ccmlmmmccmi as 65 Ils.; ani] cm% n pcmmdmcuumr, aimd if sime inclinioîmn simaîil Ico fmaif a leont
zomd rimamiavilla a shimii ct.ml ig of grâmmel lammi on licnîmendiacular la aime filmi iiorzoammil, titis a il tidmiml
oardli, Étali,>vu mtmCm ,mjuîm.i ai 1 17 lb. 'l'Imjm il appears tmm a rcammmmimbg %vaii hin.- bilmit. B>' luil.mmIg such a

lilmal. États remimIs of .ctual ecier.inctit, f.miiy correspondm a.'mii. 2ay> 20 feel , amgri cmilttumg 10 foc* a foot ai ilimai
çÉviîim limost deduceil fcmmin ktim mmv afmic.emmm.'. imc;gt imita lime rock, natl lftiing mp Élime spice viîin

l lias ticemi Colîsuicred neccseaVry tu cmlmmr immia ilesc tlte Wall, a roand fsmlcelàlicadlîit vii lie oaliiml
deînilsa in simûwmvng liani mmc roand cati lie corrcîiy caoUd lii fmcmiîmmm, a rond aiong lime face af a hmall limai me
a gland rond unIim>s it as sa coaariicied ns la lie a indontedil li ravmies, mmm place mmf cxjrc> ng [lie reail
vecy mmtrimîm and a vemy imari cime. averch lmamnai surfamce cf lime lanimd lime prcjcming

'Jcd. 'rime tcesisince jicadmceul b>'g m"l' ici chiecik. pommmshiouid lia cmii îiroi~i sois] lime outils laid nerc.4s
ing lime 1 rugtcss of a mmm.vng lil ami a rmai), as Imtie *lime hioms gsans tai et ramigicn lime Immie.
or nolîmmng ahmiesi a rtaims îior;mmmmîa, IeCcaimme as gra. lis foinmiig filieu etl oftic rond niacriais, cate
vil>' nels mii a dm:immmîi imerpemmimuî.r la rie liamme mîf simiilid tue lakemi Clcept %a i:en culling mt ilime bîirface
lime horizon, i loecalier acm cierlomm dma retardcul i o. is muimeil> inaimili mn arder le a olain mime proper
lian. Bluî'.eit :il. ra.md ai tout imor.toiml.s ih i icço-%cr lntigttulial i:mimd iai ins, lIo ehe nau 11.e lied miii
of gravasîy 1qh a mimîlimmnîemhilminî. e'irim. lima lee ai teast, aboavo [lue ciaîîrnl bmrfact cf

4îhi. I lie i emm.u .mmce ir.tàsmig f. mmmi limaun em on osf lite tiae ne! joigiltigg gruamimd byh folle a uimg Étis ceumime tihe
air il t er) a:t.mtlme, mn 5,im .ttma, et amC,a pomîciftiîl I ledit mlmi liaieL alitreîcî iy w nîci' rmmnmîmug uimer or
bui as ils a-i..ei.% ami lie 5iimm %%ute s, itic e r&tmil tic t!aak.mg, aile i fio") lime auioininga faimli. li accamgmimig

a bilml tir -ml'ml ome , Imime imm.cd bcle lcc sai oi Ifm ic i idliia I .Drl, (Il mi> imî lie obammî.mi 4> Cimlialdtu
mulijeci: m a mi li ce am.mccnl la miate, liait ly cxilor. mmg, a hlei liat as pracmu.aimi, mii imefèerumim s0 cul-

nmonts dutiel ett iii Simîcattumr's repuat s, il imas îiiaamd tsang.
limt ailm fmucc of sitm uii %%4#mma a suriface one f70 t Gcoai cace is nuces2ary lo be ia!tcc i mm nîllnkmg igm

sqUire %%as 1 lb., %%lienlihe %eiocity cf lime %valait aas Dcumikmo iis o lersumi sim.ai lie entcusteil %%joli
13 intlca an flots., or %%ait aomLi- b lie lecumei a lic.sk nleeaukam iscel ugad conrmdrale expermeance
gaile, 3 Iis. a iecn li.e0 imm~ .m 25 &simî a illir, asa a carmai or rimad immaiker, for, aif tihe baiec cf un cm-
Ur aimai mîculim bic lemcmme'i a sic> Immimî guIe, 6 lb.m. lmammlunie.l tLe cîmmi fomiim.td ai Ersîîto ils fü11 hIccamImis,
m'iien lime melutmi>' Oas! 35 i.;Ics per flaur. or %imai ani if mime ecula ime Oint laid con imi regiar iaycrs or
imglil lii tertamcul a imgi mîmdi, anîd 12 lois. tn lime comrcE cf fot ecteçmlmum fouir feci ai ilsickmes, il mmm
sqmmare fooaiera8 limc tbi)mly %%aa; 0 stamdes ai limemr, tiiis2 cecma.tî mu .1 pa. In frmér.g lIngh cinbanumeiums
or vrii.ii migmi0l ui Le cm di Jti,81m. ~mhiu5mS Itre- 1Imm cai lis .,mmi Lm h.md onr in commen te cours-es, imi or
J'vie lat i- ime turf.Icem, l mr t .u t aiO a imrcm3m, jse h't gta~i lm;ic~ im li )i la ilue avork.

filom tîI.c J.mc..i mmmrlmmci.CC'tum vm 1.0 l'e 0 S.m It me al uaacomronlmio alil in malmy paris cf
umarfubciai fee, lim riia:nce i ivili cimeel frinna - a lime il co'untry te sec cmbanlmmemIlsfre avx

gaie of vinc actinig agamnst il uîvi!h lic ainout 50 lb. îmimen 1) ; tile commuemîm:encc of aimel u s, limai liey arc for.
itimc camiaga a asi n mmucs lii if ste coirrmage lic murslipmii;g. lci forming eunbnîmkmenls soieng lime
itiposed ta nîo'o die..> asgmmmsl ltme '. .d muti ai s.ucâ of Lmmil, nt mu li as ellied sia fotmnng, lime cule
vc.miocilv of 10 rimoa ani lo.r, amd lime iid Ici .. &ome ulmai 31imod.hli b ulî 10% ma8, luit t'he slope ta lie cov-
iiîii a V.IOCcm'y of 15 gnrile an ficaimre tii, ccsssace a i i le uld b mctbrs level steps e la oceuse lime

RZaimBl; lIma -aliage mmmii ailma.-it te'. Im. uilime miare enrubm, atimcriise i adii lie veny iialo tlaslip da'ci te
fusa, or 150 ilim ami Élmn eccmragc, %acts i mm itiy cjual lai; ini galets cues, Élame carîli s1moulà bas well comptes.
-tIaIlme pnumer mmiil tiva ircts iouli lie reqmurcil tu ed, unci] grc.t ente smould lie salien la intcrcepi amit
.t'xert, %iien simomrmmg mm'liti n 'mohocît> of 10 tilmles nn lime lamnd teriig about si by proper drainage. Fortaism
-heur. From liis th ie ui.Il'u.uluy us eu deni cf dciviig psrposo, a drits simould lie cul on Étime upper sida cf
stageo co.ncluesin am rapl rats gaimt g mistade. lime roide aud openi airains siiomild be tanie oui thoiel

iii niarking cii m ime humir of -a socmi. a gmcal dent cf cf (lime liait alio' Ilme reld, la catch lme surface watcr
expcsise un euttmm aindi eiuliîimg fmmr f lîmin- ilime lied cf the ilul.
an -,vIiles& lie rond nmaiertabi ta lui e pi.iced, iin lic So muca demenmha on tlime proper drminng cf a rosId,

mvnulii hi> ru j,.dcnim çr..icct4oni of lie iàlm.m.' mind li Étuag bu gicai .slîention cannot bie gtien la Étis parI
gramu'd uili ich h &-'rfuce of Élime catmnry flurife. Vie of ilime imismieis of roand maiiing. TVais aperition
e!iicf cnia. atilere a rondi imum lic carrtcd aie: a imChm shicîil lic ( nmniem on ai ilime same linge ivilla ilie forin-
m'icialion, me ta imSy mI cul go Éling il gsait flot fave any ing cf lime rand, %%len a mal si lte timiasde amver flat

£l tîli i remucliie lime aunmiilt. Thlmou%% critiof 18cmgims, natal ieilaind, open m'ain drmai s hiil lie cut on lihe
mmnd lime fiihing cf huilomes, 1smoiAli tOc se adjueud as ta ailes cfrlime road; tiicsc draina, athmsmd commmmnicaîc

pccite graduil amis1 cominuaui asccmlmmmg incinmaions mmi lim Étatsbrai nler courses cf t[Le countr> , iimcr
le) tige higima pmîilit ta lie imasseil amer. hi isi n, mest size smould depenîl topons the nature cf the country avm1
imaporîi art <.f Élamn husiess of a ekilrul engincer ho Étuet local circuinetanlee orthme candi

ia o . lIi: iemgiidmsiua incii .t.îmo f ca rond imla lime lut gencrai, tlmes aide draisu. ii e mta cî
lemmal qunntity ofrcmtîing irai]m Cniankmng. lie mmmcl do imrec fct deep bloa tic ieî'ei of the lied cf the

tie:s hib% a'imi amnd tcii îmmliumg lime qommnmuly cf rond; iimcmy siocld li ec foot teilla ait boilom, anl fume
<'ii 0la rcmnumi'eul ir itiinga, and imulîmtg entme tlaint fe't id'e nt top.

it >Itali exmcily imiýs iiml .uktc for rnin lim If main open drains crannai be formel, ini conge-
ti oî' t!s liercqumireil hcighmts; -a priaper a!iowm'nce qucnco cf thmo road runuîing aiong the aide cf alth

or cf lis puesing ihrouglu n ctmttmcg cf a fimlle or of
bildings n beccîme mmeessata tinias Ii cd tums md
lildimia lcoie atîe lisrcien mllen cc%(e 1d ilaIme cOtt
caca taille cf lime rond. 'I'Ijcse shmamildb ltia muem cf
sîauit or brick and lie etrongly maIg euistaimtiai> imlid,
.-tIlicy simould ba 18 inciueà Iigli amrd ttmemainces
npnri.

Particular came mîust ba lai<en limnt tue coering
Mtolles hmave a leicamg lmf nt least fouir inciter, ami lime
sida %amil. Thiey sliotilà 1mne a layer cf licusimmîce
fint i oor ihiu' mmmud tise tirantu shoIuli lim ieb falied
mi 'hlm gi <hl ur somail gloime$.*

ifimprings rmse mim [lime toile ofthe rond, or in lme slbîmes
afdecp cîmttiîga, 21otie draime smould bie made iman

Osmera, sum as comiley ta curry nivny soif limes weter.
lim entoilage at a lcccssary la nalle dmisu cf sciai

dimensionms frognon the centre of lime ronuaiho lime silo
drains. Ihesea drainus simoul i ns an angle mn lime
centre of tuie road, mii lime frits cf a V. tochumcimhIy
cîuled umtre drme:s lu angle or spiay cf iiese draine

shoot îidlepend ipon time ancimnaion cf limet roaI; il
mulimauimi not cimaise lime inîclinmation cf tua drcains exceed

1htincusan 100; forn if il lic grenIer, Élmn rosi oftime minIer
mmii tinletniiumc lime aideg, anmd injure iimem. Thuese

mitre drauis siuiil lie cime nichiemivide aoit blstome
tweive incheat %ide ai toe, anîd ton unoimes deep. Timese
drameî laimaum lie pimmee ai aboaut 60 yards front eaci
chier, mmr abnout 30 mim lime mule; bul if the soif bu watt.

tîmîs nemmer smhould lie consilcrniîiy incremisel. Tkiey
iro lu bu fihied i'h noble atone or cican2ed groavci.

If gmaîei a us acI a miraimmmng fhag simould lie laid aicng
0se liottera efaras the gcamei m& plut on.

The uuîper part cf tucre mitre draina shmouid Cinmu-
nmcate %%it ilulie roaI nmaiertnis, se ais ta draw lime woo-
ter fmumîî t henm.

Atacdig ta theinclinations ofa road and the faimt
cunîlmînuess cf IMe country iummoagb whici il passes,

ctus mtains cf gcd maonny simeuld lic lieut under
silo rondi.

Oua afihiese draine simacld bas imade ivliecever time
m%.lier coumld lie on anc aile cf [lie ronI, and cain ony
lie goi cml of by cnmcying il ta ilie allier aile. Wico

limes rond passes nicng lime siepe cfa iuhi or mounltain,
a greai nmîmitu: of tIoueses drains Rte noceary ta carîy
aIl' tue venter thai calcts ici lite channel cf ic rond
an tuie aide ciai lIme bigla ground. Thiey alimeuli lige
placemi ni firai» 50 Ici 100 yards distance fram ench
atilier, tccomlill- go lime Ichiiy cf ltie bil; Fo imai

ti'e aile ciacceis tony ncalb lecul ly cmmrying ivaier
maa fuir. Ici imesé situaions inleis rîhouli Le lui)t cf

marrcnry, lu carry lIme %m'alts from the sude cimeumel c.'
Ime rondmir thlIe cross mrinn. Nîmrncrous culets
saoum ho aLie muade fronm lime sile chancels of tle
road.

In mnoantainamm counîârmes, %viseras lime rade passesi
nheîg ilime siapes cf ilim limila, as us nem'cssary lu carry

open or catlitmumter diraume, bmanchinmg froni thme upper
cîls ai îLe cross drais, mn an incheind direction, Baes
ta catc-b use surface nuager befote ai cao rosachi ibn

roas3.
!mfucr ail these precaauiior.u faite lie»n laitenie the

preo.nvin cf tue surfaceu cf lie toast freim injury liy
mi mter Simomld [bc funlirer mucrel, by giî-mng ta e s ur-
fâce tsf ai a pruper conîoxuly ici ils cross sction, and
by immmkimgý rigumîr aide cimusuneis.

Tmeýe 9ade cimanumels twill lie formel liv Ilie angle
imiere lime siope cf tue sie parts cf sime surfacea cflime

road abiîis agammal lime edge cf the siope of sime hanta,
or clsimr mhaiiing baunds of îLe caadmmay. They will
Le cap.ilslu cf csring a gcaai quantly cf ivaler,

îîmlîhomî beicg muade imita tb. farm cf a square asided
drain.

On soif faille lime grealesl cure shoul, , lEob tla
ta keep themeimle channcissaiwa>saopen; for,aètmy are
olistructed mi lits luit, lime voiler mmii fin1l ils voy laven
lime midle cf lime rond, and col charncla ini il. The
silo cluanneis af a rond abmoulmi bic iii lhoraugbiy re-
paire1 ai iveli ns ai) lima ccii drains, liefare the top-
proach o ai' vnmer, and afains after Ilime winter is aicc;
bil. liemidesq Ibese repaira nti fixes] penide. laiiy at-.
tentiaci simauld ba given ta lafic caca thug.t ne obstue-
lion gels inoaialt.

Inaddithmionm t ahi iteose mcms recenimendeul la b.
adopled for secominc lime dcainage of a road, il iso cf

theo ulcuosti mcportane.ÉIroit levapommicc simould hiave
fuit effectimn dryung uop the aucface cf a ragod, by i.
iamving tire tua and wmnd la mmct upen il ici time feseest
ma rier.

if roands Le hept dry, limcy wiii lie rnaintained
in a gondl stagle, wutiî prapartieoniiy hesa capece. 1t
huas been wmcl ols-erve, ligI Élime satuary cannait saw
lis marbie, nonr lime iapelery cui huis jemmeis, wiiliuu

tuae ar3issnnco cf time paw dem of lime specufie nmaîcniahas
on mmidci lue is actuig: globe, whien combineil wiîiu ii-
ter, prahucest stiflie:ciln attrition las accomphieh hie
perpllso.

,A elînuler e11'ect is produced on tonds, rinice time me-
dccl paumiegi, wien wmel, asi flic wimceis in rois-
pidiy grinlirig d0rn lime surfae.


