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BA. C B will then rersn the. force whicIh the0 compaavely levèl. It ie in that case esei sodded in the nenual way. Tiie sois whioii arewg preses on tesurface of the road, and ally i rat te avoid or te lessen this el Hable to alin are the, stratified soils, wichuthe. zesting forcé of graity, i. e., tiie since ncredoe uwil r4 hav, a dip or' inclination to thie horizon. Thesefore indpedeit of f ritioi wliii résizs the. even tiie level portions of it muet be reduoed alides are caued by the. action of the. front orascerit ofe wagon, etr wiei tends to drag te what can b. carried up the ascenit. Thns, from the. pressure of the water which insinu-t down the bill, if a long slope of 1 in 24 ocwr on a ates itselfbý,tween tiie atrata, Sols forieti ofTp fini the ainouiit of ti force frein the. two le<vel road, EL horse can draw up only halt ot the atterriate strata of santi or <clay are of thissirn4Ia triangles, A B C, andi D> EF we get lead ie .an carry ever the. level portion. characer, particularly if the. cli*y is of a naturethe. proportion ; C A ie to A B, as D E is te The bail effects of titis steepene are especi- te beceine semi-ftnid wheni mixeti with water.E ; eprseting tiie length ofthe plane lry 1, a' felt in winter when ice covers the. road ;»rainag e ii he bét ystein te adopt as abyff~~~~~~~~~ "dYs egite i.wao ~i lippery surface causes danger in descend- preventativ. in casese u bdt *ptiandi load by W, tlii8 proportion becoe hng as well as icreed0 laber in ascendiug. surface water from, rnning dowu the. siopesW, A RB : 1 H Wlience ~B els WYIH, The. water aleo runs down the. rond and anti b0 cnt off all eprings whiuh run tewards the~

tiatte ie esiton<i Mgrainydii *0t~. gullies it eut, destroya ita surfacie anti caus.e roadway from the saide alopes. A ditcii con-th n is h eia te tfii, it hlue 1to inthe constant.expense for repaire. stmnited on the imiill ieldof the roati willininati i qa te = eight bdti- 1*l ,yImotn er te allow a road Wo answer te eut off the surface water, as 1* will
legh. If thici nation bc ne in twenty, ascend a single foot moe. than ie reasoDabiy pr.veitit reacin h lop It req.ntly

unavoidable. Ifabl mtob -cn the. beo eave difiultt to ecur. aideliet reaigtanie is equal te one tenth of W. * idable. wher 11111s are *0B yteacinoJI titis inetigation, triliig souce of. rond up 1* siiould nowîiere have a change etof isw.e~e r aet bt~ cineere have. bee nelctd arsng mprto grade ; but it tiieuld b. locateti ani have such 8pr"'»#s Drin f'orme of r aoe
the weiglht belng thrown from the. front axe cuttings and i lling as willie.cur. a graduel and vr4wti ot oa ad iiti rslqi the hiwd ene8 in cosquce ofth inclina- uninterrupteti ascent the. whole way. sx<, IIowU to preven t the. drain from. becmin>

te o the. traces, freinth diminution et tie Ini forming excavations the, inclinations of sioer if wtieasorcesea b wilpean lieactionbprsne o the, weight wing te its standing on the. aide slo"e deinanti particular attention ,,,,aig tin sources eau e Wee tescies
'le lined surface, anti frein the. hind wiieels This inclination will dépendi on the nature of ar exvt ingloto t, Whe mass souerewen mre then balf the. pressure lu conse. the. soit anti the action of the~ atmoef here a e tnrais!ted, anag e a.b nescti appaq et o the. lino oif gravxty tàlllijg nearer internai moiture. lu cemnien soi, euch as aatn tr8h.e ierle*" .tiethem, ordinary earth tormei cf a mixture ofcay anti t.w tcti ltonchs a nvlop a d llli of aieThe resutsof expérimnente fIu1'y toniri sand, or compact stony soite, the. side elopes fw ft îb o th .r loeand dain tet

et ~ ~ ~ ~ ~ ~ wt bWtd thtnlveywf leefct eu stoes, or else a geiiea(tino
druh pniciain.Tefollewlng weath.r wkth a greater inclination, alli roe Ie.iayh mtethogoe idata bas bee establisbedit le béet te give lieni oue and a-haifft bae wh extent ot the. slope by excavating into it,

tiieoat tiaore cm rewon 1i~ e tot -aieiw le retiw w~~1 ~ The drain shouild be arraugeti liii, an ordinary
leve... ......... ......1 ())Ibis arnent h. weil exposeti to Me action ted '- ut eailWth atethnhe nrl* rlueet hi14)> ehere ~~ ~ ~of the s510iasd air, which causes rapiti

5 0 81. evaporation et tihe moisture on the. sui-face. th ie1opssol etlels t n n4 44 75~ Pu~re nanti anti gravei may require a geater o<el et. bae ete one foot ppe ida. The.
40b~li. e i A~a~i surfs.. wat.r flin tiie top ofthe rtiadway

54 the baseeofthe lope should bci. eaed It bxlieb ioettrueuiete26 54 no thea ten.au ill, as il weuld oeu t t.hemn ito gulliesro g nt lie1a teUscaet all. ariira meanra WQ proe- n ,btit
a et nu te t thei~h :tns sufc ofe the aid be freiine the

y th ee- ns l .png lie roadway in geeti ortier. min e;ti ati db adl10fûtea mileh hers <an dr on The simplest means hht enu b. useti fer th ucsielayers ofao t e t lu thliiness,
ýurerRa luc a, ler1 eu* i. ai, leel onsit lu an.l~li lps d eachi layer settleti witi h.avy ranimers.

draweigly one-hait as mmcii, anti ou a aiope of 1 g ond s, or ele., wîiih a laeo vetal i ldo resorte , on ac u t liere th exll i~ et te tiemuleonly eue-.~?uarter as mouid about four icie8 t4W ,caeul laid l mdn eott e u weeti ulin~ ~ ~ 10 or 52 fee to th ie o, ,-q ra carried out fromn on. end,~ taking the, workme i. Thi ratio wifli vayeatl w te n snI~uu w t pras se f Thiseau id b for warti ou a level wltii the tep surface, therenatre nd ondtio oftheroasfor allieuigh amply fiiet ti aroec thet axeie slopy is awant et coiupactness lu the. mas., and it ta
othr causes oif deeitin tien the wshi of b tter miiirT te outide oft he enbniet

rbouoytesaineruo th saine tincailntinatitonnti tet n i fir3t,anid togradually fllitoward thiecentre
rltvlle ona rougii oati, andf dos ordinary moiebure retaineti by the soit . Th la ieatbnasuag lsi u~r
fera s lagea popotinpart ofthe wlstle foideilopes 101,40 usally an nbroken sufc witi rat de rn le co inat n titienc trssac.Tu, ifthe friction apDa rd rmtefo ote top, u nt deep excava. sli tward. cuteataytednyt

eti.l ti. they shudb.fre witli horizontal cuttings The. perpetual advantg ef aunay rd
toa fre éredtipon*u aeseent of on. in tereied bench.. or aisit terraces, wich are alienldi;* çeuedalifowtmali aie f>, ai ew tte>êwide, anti have a dtilhi on the lines are the. b.s on lgtrdeanti are a

twtii, wblciiequals lire. tortieths. Hee Mi&e aide te receive tie surface water frein thib tiie ohaet Its econonuy, iiewever, te.
tii. th resistauce of gravity is two-tird of potins ofthe aide miepes above tuem Tues. secur. easy grades ah lie expense et straigiit

the hol, bnchs ctchandretain the@ <arti liat xnay iues, wiiere anch gaes are otii.rwiie un-li ti.rod . es prec l is uracs all treni tii. portionsaofthei aide stopee al.eve obtainable, because tdpreuladvantage t.
liat lia fi ictioii equals one-twentiti, thitt. them, beslidea reutiering gldslesi iale, advl esi tii ro lnd mowrs nro ill-s a entorp upo tu ascut uli . e eotei 'When aide slopes are net proeeteti t le wellauneet u adenr ri h-iae
plns one-tweutiei<, andhe.re lien the, resistance in localities wbere atone la plenttil le raie a lelh
of gavity ison e-ialf the whoe. smai wail of dryr stenes ab lb. foot eoflthe

Ifteficinuecasea to one-hentii the slepes te prevent tie waste fromi ieing carrieti Drainage.
tota resstane is on-benh pus on.- inte the. rontiway.

twnitandor the. gravity iB one tiirti of In excavating threnglr sliu rock wioidoe, A roa ii.t cannot be rendired se hitoa eiie8srhetesiert o
wit gratfritio, ny ncinaionfoma te aide elopes 8ol cmd perpeudicular; th or ufc andti e formation eftrp

muc sralrpr fterssac than de. but as lhis would excintie te a groat cegree utr n iedthi n lotedangthe ain incinaionon asmoth oi o wich the actionoft he situiand air, whiecn isessentil o anti rad e 4tiand a ise lies.Wbit s mach m4ore sevrl t and pr to- te the keigof the rad in god order, it wtU the road is W bc osrce o natelymre ijurion ust as lie ea n)pe1r r.- bc neçessary te mai. lie aie el 'wlth n rtiiesi,,prctsseno nedan
feiowich woldnt asiimpair lie incltion li varylng frein one footh aise te on mt rvideyctiiien2hmdaoalvteto a coinuon kmite would rentier a fia foots thela teoa tire tast buesha tet euthera,7,nr ompletel uselels tepien 1mwa, acording te the locality, lie aide ditches, Tii.se trnlsmoui freinTh oso owerci nciaon is iee incinaio on tie souli side, lu n<irthern eigitteeu loches te twe teet deep, and aouex.. -iae ha hs consiation s5i0 latltude,being grester ho expose better the road on ýo ieacro<s8 the bottein, wltii a glgtsu. e iruitau~ irfatote tiitnraya. -1 wr.I hs hudb ogaiythe power et the horse te over@me it .Slaty rocks geinerally decompose rapilty on "te onai drains coniposed o3f cleafl,casismc iii8hiedlin evon a greater ratio lian tiie surfac~e wieu exposeti te meleture andti brke atone, brcbats, or somn. otelieuiataofa man, owlug to ite anatounipal formna- lie acton li te treit. Tii. aid. slcopes iu lism ate - The trnches shouldc illi 3.ttien and ita greal wegt. Inclinations are i.ea onbcet into stops, andthe lihe levai ofet subgd. - They sol e
stos ccrs n lnglino f oa wie is son in grss ses, ora else e arth ay a hol have go fall and a tfreot.I


