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ROAD ENGINEERING.

DY W. H. I3REITHAUPT, MI. Abi.S0. C.E.

(Concluded.>
The cost of road-making varies greatiy in different

localities, depending on the nature of the grotind, on
qtîaiity and accessibiiity of material, and on cost of
labor and tools. For country grax.el roads in Illinois
thme cost bas been about nine hundred dollars pet mile
for a roadwvay 12 ft. wide with average depth of xo; in.
of gravel. The cost cf gravel roads will vary laum
about 13 cents per square yard to as higb as 5o cents
and ovcr. Broken stc ne roads will cost froni about 30
cents per square yard ( $2,640 per mile of 16 ft. road-
way) iipwvards, for roads constructed as described.
T'nider favorable conditions the cost may be surnewhat
iess than this. When stone has to, be brutight froîm a
distance the cost is considerably increased.

0f earth roads a-id variuus uthtr kinds of road. l
js flot the province of this palier to spcak further , c.un-
cerning jîseif, as it does, oniy wvith good roads as they
ire practicabie in most localities. A properiy made
rrirtix road rnay, however, be a very serviceable road for
a large part of the year. It consists simply of a %%e.'-
'lrained roadbed, as describcd, maintained as smooth
as prpcticable. Frequent roiiing wiil much benefit it.
1% piov shouid at no time bc used oni an earth roadivay,
as it breaks up the surface. which it %vill be difficult te
get back to its former compactness.

In reconstruction of cxisting roads grades can
-Dften beeascd, or clinîinated, tegreat ad'antrage. For
imlproving thern in generat the saune incthod is foliowed

as described for road con.truction. Drainage must lx
carefuiiy rectified. An indifférent road, on being veill
drained, may serve as a guod roadbed for a properly
buit one.

To get the hest service out of any road, and the
best returns for the money invested in its making, con-
tinriaus maintenance is requircd. No r'.ad, lîowever
%veil buit, or however careftilly the naterials for it have
been selected, is proof against siight defects constanrly
deveioping. The economic course is to be at ail times
ready to promptly make gcod such defects, otherwvise
they soon become aggravated, andi the road mnust be
extensively repaired or rebuit. Road maintenance
consists of the removal of miud, excessive dust, and rub.
bish of any kind; the filling of ruts and depressions ;
the kceping clear f ditciîes, culverts, and the drainage
system generally, so that drainage may be at ail times
uninterrupted ; watering the !:urface in continued dry
wveather.

Mud is removed either wvith hoes or by nîcans of
road scrapers drawvn by horses. Ail loose stones or
gravel should be eiher raked into ruts or depressions;
or picI<ed off thme road and stored for tise. No stone
more than 2-. inches in greatest dimension should be
allowed to renlain on the road. The rake is one of the
most useful toois in road making or maintenance. Ruts
or depressions should be filled at once, and the regular
transverse surface of the roadwvay sh.,uid alwvays be
înaintained. If the surface, wvhere patching is requircd,
is very hard, it shotîld first be ioosened with a pick, so
that the new niaterial wvill take hold. Gutters. ditches
and cuiverts shouid bc kcpt clear of wceds and rubbish
at ail seasons of tue year. They shoîîld bc especially
gonc oer in the spring as soon as riaeiting of the srsuw
pernmîts, and again before the fali tains. In long con-
tinued dry speils, watering ib benefic.,al, not oniy as
laying the dust, but as countcractîrîg the extrenme brit.
tienuss rc±sultiflg fiotu long drott, and tise çcOnsequent
rapid wear of the roadway.

For ail road maintîenance materiai should be
kept ready at hand. For gravel roads a fewv
cubie yards of gra%.el, and for broken stone
roads a lîke quantity of broken stone shoîild
be stored every eighth of a mile alung a country
highway. In toivns si*ch niat,-rîal should be kept asb
near by as is feasible, as it ib required fur fmilng rults
and depressions as fast as tiîcy appear. At ieast olie
laborer for cery five nies is required for inairataîning
country roads. In tu%% nb there shotà;d be an organaecd
maintenance force.

In repairing gtavei roads it is best to apply the
gravel in sniall quantities at a time, unkrsz thc suruc
bas actuaiiy worn through. A layer of abitit twvu
inches is generally best , in thicket layers the grave1 as
likely not te pack thorotighly, but te rernain luose
underneath, wvherc it %viii then hold watcr. Six inhub
of gravel can be put on as t.heapiy in three layer S as
ail in one, and a mucb better job wvill result.

The surfacing of broken stone roads wvill require
to bc rcnewed about once in four to six years. This
shotîld bc dune in as large sections as ts condrenti.


