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MUNICIPAL

DEPARTMENT

HIGHWAY CULVERTS AND BRIDGES*
By A, W, Cay rimLL, Ontario Road Commissioner.
(Continued from last iswe.)
MATERIALS,

The materials available for culvert con
struction, in addition to timber, are sewer
pipe, concrete pipe, iron pipe, brick, stone
and concrete. Culverts me sometimes
made of one of these materials alone, or
of two or more in combination. When
the dimensions of a bridge are reached,
concrete and stone abutments and piers,
with iron or steel superstructure, or ;stone,
brick, or concrete alone or in combination,
are the materials gaining favor,

SEWER PIPE.

For the small culverts, sewer pipe 1s
very economical and durable if well laid.
To render them sccure aganst the test of
a Canadian chimate, they should be laid
with a pood grade, and the ends pro-
tected with concrete, stone ar brick head-
walls with deep aprons. The joints should
be made water tight with cement. These
precautions will provide agast the action
of frast and will prevent the culvert being
undermined by water passing along the
outside of the pipe, either from the ends
or through the joints. Care should be
taken to excavate a concave bed for the
pipe to rest in, always laying the spigot
ends vp grade.

The pipe at the outlet should be sei
flush with the surface of the ground. If
set higher than the surface the fall of
water will wash out a depression and will
in time undermine the end of the culvert.
A too rapid grade will cause the same
result. It is frequently well to cobble-
pave the outlet, where this uadermining
action is likely to occur.

CEMENT-CONCRETE PIPE.

Excellent culvert pipe of concrete can
be manufaciared in any gravel pt under
the direction of the municipal engineer.
The pipes are three or four inches in
thickness according to diameter, which
lattermaysafely and conveniemlyreach sl

The implements required are of the
simplest kind. The most important are
two steel spring cylinders, one to set in-
side tre other, lewving a space between
the two equal to the thickness of the con-
crete pipe. By “spring-cylinder,” it may
be explained, is meant such a cylinder as
would be formed by rolling an iron plate
into a tube without sealing the Jjoint.
With the smaller of these cylinders the
edges overlap or coil slightly, but they are
5o manufactured that the edges may be
forced back and set into a perfect cylinder.

These two cylinders with joints flush
are set on end, the one centrally inside
the other, and on a firm board bottom.
The corcrete, made of first class cement
and well scieened gravel, is then tamped
lightly but firmily into the space or mould
between the two cylinders. The tamping
iron uscd 10 press the concrete into placeis
50 shaped as 1o fit closely 10 the cylinders,

The concrete is allowéd to stand in the
mould for a few hours, when the cylinders
are removed, the outer and larger
cylinder by inserting an tron wedge into
the joint and forcing the edges apart,
the inner cylinder by inserting the wedgze

into the joint and turming the edges so as
to allow them to again overlap, returning
to the shape of the coil. The outer
cylinder having thus been made larger

and the inner one smaller, they can readily
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be taken away, and the conctete pipe is
then left until thoroughly havdened,

Just such a pumber of pipe ias are
actually required for the season’s work
aced be manufactured ; the implements
required are iexpensive, and (he pipe
may be made by the municipality for
actual cost, which, after a liule experience,
can be reduced to a very small amount.
Culverts of concrete pipe are laid in a
manner sumiar to those of sewer pipe.

ARCH CULVERTS OF STONE AND
CONCRETE,

There is no departure which would
enrich the highways more than the
general use of stone and concrete for the
construction of bridges and culverts,
They os¢ more in the first instance, but
the longer life, the fewer repairs needed,
the greater consenience, the lesser liability
to accident, render them in every way
desirable.

Concrete and stone are the only ma-
terials with which really permanent
work of this nature can be constructed,
Bridges and culverts of rubble masonry
have existed in Scotland and Ireland with
scarcely any repairs for more than a
century, since before the time of Telford
and Macadam. Concrete bridges and
roadbeds built by the Romans nearly
2,000 years ago are still in use in spite of
efforts to destroy them in military oper-
ations. The cost of this class of work is
constantly decreasing through the cheap.
ening and improving of cement, through
the lessened expense of procuring stone
and crushing it, and through growing ex-
perience in the use of cement. In Scot-
land it is common for farmers to contract
for rubble-concrete bridges, prcvide the
stone, and hire masons to do the worlk,
In this way the entire expenditure is kept
in the locality, among the people who pay
the taxes, and is, therefore, in spite of a
shighily greater cust, not unpopular. Up
1o forty foot spans, this construction is
not difficult.

In the construction of a stone arch, the
first consideration is the foundation. The
depth to which the excavation t must be
made will depend chiefly
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of the arch and the nature of the natura
soil on which it will rest. ‘I'he chigl

objectisthat it shall be secure.
rock comes to the surface it may be saf,
to rest the base of the arch upon with.
out any further excavation. A firm hard.
pn may exist a short distance below (he
surface of the ground, Buta q.icksand,
or other insecure footinyg, may necessytate
the sinking of piles, or the placing of 3
wide, and pethaps deep, concrete base,
But the foundation must be sufficicnt 1o
provide that the washing of the wate
cannot undermine i1, that the larera]
thrust of the embankments cannot move i,
nor the weight of loads cannot cavse i 1
sink. No more definite rule can safely
be given than to make the most of loca|
crcumstances, with always a fair margig
for safety. .
Full-centre arches, that 15, entire sem.
circles, are easily formed, possess great
strength, and have lintle lateral thrust, by
with wide spans they necessanly ase toa
correspondingly great height, and cinng
always be employed. A segmental o
flat arch will lessen the rise, but hasa
considerable lateral thrust which necessi.
tates very strong abutments. A com.
pound arch, made up of a number of
different circles, when rightly proporuon.
ed, combines the advantages of the two,
reducing the height, and at the same
time having an excellent appearance.
The thickness of the arch and abutments
depends on a number of details, the chief
of which are the form and size of the
arch, the quality of the material com.
posing it, and the character of the waork-
manship. The haunches or shoulders
should be built from the spring of the

arch half way to the tap.
(To be Continued.)

THE ENGINEERS' CLﬁB'OF TORONTO,

The regular monthly meeting of the
Engineers’ Club of Toronto, which should
have been held on Tuesday of this week,
was cancelled on account of the Indus.
trial Exhibition. The next regular meet-
Ing is announced to take place on Tues:]
day, October 3rd. Mr, Willis Chipman,
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