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uhk;nuouﬂy as indicated, must represent the hitherto
f‘an forces AP and PB.
ig. the sense marks of AP and PB as found in
of AP7I be placed on the corresponding lines of action
rom t}?nd P.B in Fig. 7o, it is seen that AP acts away
therefo e point and PB against it. The member AP,
Comprere" exerts a tensile force and the member PB a
b 0 5swe force af: the point, both being forces of
equilategal?ounds’ since the triangle BAP (Fig. 71) is
i .
p0und2e member AP is, therefore, in tension 4,000/ ¥ 3
Poun ds: and the member PB in compression 4,000/ V'3
are t(}:]:nSider the point PACDL. Acting at this point
exertedei known forces (the load and two tensile forces
B the tension members PA and AC) and two
(Fig. 72I; forces as indicated in the Statical Diagram
PA, : .
forCesAf:AAC’ and CD (Fig. 73) represent the known
raw [ , AC, and CD. From D and P, respectively,
Big ines .parallel to the directions of DL and e
repr(;s72)’ Sorsecting -2t Li DL -atd LP (Fig. 73)
aétingent’ respectively, the unknown forces DL and LP,
Marle aSI indicated by the continuously pointed sense
ig . In order to avoid confusion, another diagram
at t};e74) ha.s been constructed, showing how to arrive
it he magnitudes of DL and LP. From this diagram
Sk n that DL and LP are forces of 8,000/¥3 pounds
T, :
(tensili’effome DL evidently acts away from the point
orce) T(che) and LP against the point (compressive
$~/3‘ e member DL is, therefore, in tension 8,000
8,000 EOunds, and the member LP in compression
Fi‘ d‘/3 pounds.
n . e
EF, ang lt:lg stress in the remaining members
These :
the pe: stresses may be found by first considering
p((')Il‘Et BPLG, and then the point GLDEF.
Show e correct diagrams for these points will be
N next week.)
—_—————

THE ROAD SURFACE.*

LG, GB,

By =
W. A. McLean, Engineer of Highways, Toronto.

in ig‘;:tgichlghwa}ts'()f Ontario are every year increasing
o fe' Without good roads, efforts to improve
Toughout thar;ls’ and Co‘mmercml and social conditions,
i distri]: rovince, will be }argely nullified. As feeders
8Teat importa utors from, the railways, country roads are of
Toads were br;CG to towns and cities. Important as country
tension of Ste ore t_he advent of the steam railway, the ex-
0T steam raﬂevjm railways has greatly increased their value,
it meang ays mean development; and that development,
Toads. anything, implies the necessity of good country
as tl;zh:fg;ad and the vehicle are part of one machine, just
Tailg o t;:nCY of the stea.m engine is dependent upon ﬁteel
o is r}?adbed. With tl.le coming of motor vehicles
enefit, countt e use of roads is dawning, ajmd to reap the
barty, e ry roads n.lust be equ.al to' their new counter-
keeping Wittl)lrseless vehicle. Ontaxlfxo roads_ are not yet in
IMPracticap] the }‘mrse-drawn' vehlcle: While it may seem
Can On]ybe to aim at serving a higher class of traffic,
Problem e neglected to our own lc')ss.
e s of road construction 1nvo

* . ¥
Read before the Ontario Land Surveyors.

lve a considerable

‘bottom and the finer on t

degree of skill in dealing with drainage, grades and con-
sub-soils and earthwork, road metal, Toad location,
bridges, road machinery, etc. In addition we have systems
of road management and the supervision of labour.

Treating of one department—the road surface—it is im-
possible to ignore various other features. Mud underneath
the road is more destructive than mud on the surface, sO
that without a well-drained and firm sub-soil, the best road
surface must prove a failure. The science of road construc-
tion is broad, and to discuss briefly a few details, it is
necessary that we assume a suitable foundation, that the
road is well located, that drainage is ample, and that the
turnpiking is sufficient.

Road metal is placed on a road to make, so far as pos-
sible, a waterproof covering for the soil; to make a surface
that will resist wear; to distribute the concentrated wheel
load over a greater area of sub-soil, and to overcome the

surface tendency to mud and dust.
The sub-soil should be crowned, and should be even,

tours,

without depressions. This is particularly necessary in the
case of clay. If there are depressions in 2 clay surface
will 1ié

water will find its way into them,
and weak spots will develop in the
n of mud below it.

earth roadbed, the sub-soil
This is too commonly

below the stone,
there, soften the soil,
road surface through a conditio
Before putting stone on an

should be solidified with a roller.
cost. It is necessary

evaded in an effort to keep down the
that the metal form a distinct crust, if its full degree of
usefulness is to be obtained. Stone forced down into a soft

sub-soil is largely wasted. However firmly a surface layer
of road metal may itself be rolled, it will display weakness if
the sub-soil has not been consolidated. Earth in its natural

state, however solid it may appear, is .not as compact as
The cost of roads is not so much in

he cost of treating and hauling surface

material. In the amount of metal saved from sinking into
a loose sub-soil, and in the greater strength of the road,
the cost of rolling the sub-soil is more than repaid.

The road metal, gravel or stone, is intended to form 2
separate crust over the natural soil, and should be so treated
by rolling that it will be a distinct and firmly compacted
covering. The benefits of rolling are numerous and difficult
to sum up briefly. Rolling is an absolute necessity for the
11 as most durable and satisfactory
type of road. Without rolling, 2 large proportion of the road
metal is forced into the sub-soil and wasted before it is
bonded into a distinct crust. The road cannot be well
formed when it is left for traffic to consolidate. The citzens
who are compelled to drive through 2 mound of loose road
metal will never give praise to the man who constructs such
By building a finished road on which it is a delight
a little extra cost is quickly forgotten. A more
is obtained and the additional expense is
considerable saving of road metal.
be constructed in various ways. The
wholly with crushed stone, using
ure of fine and coarse, just

rolling can make it.
the earthwork as in t

most economical, as we

a road.
to drive,
durable road
further offset by the
A road surface may
road may be surfaced

¢ crusher run ’’; that is, a mixt
as it comes from the crusher, without screening. This

urface of uneven quality and strength, and hollows
y under heavy traffic.

be used, placing the coarsest in the
op. This makes a much smoothei
trength, than does ¢« crusher run.”

makes a s
and holes appear quickl
Screened stone may

surface, of more uniform s

It pays to screen.
Instead of making the road wholly of crushed stone,

large flat stones, of sizes up to 2 foot or eighteen inches
square may be laid on the earth sub-grade, and crushed stone
spread over this. This, as a rule, is cheaper than all crushed




