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and all other structures should be carefully protected from
the effects of blasts.

II. Pipe Laying.

The laying of pipes in finished trenches should be
commenced at the lowest point, so that the spigot end
points in the direction of flow.

All pipes should be laid with ends abutting and true
to line and grade. They should be fitted and matched so
that when laid in the work they will form a sewer with a
smooth and uniform invert. )

It is necessary to use all possible care when shoving
the pipes together, so that the joints will not be unneces-
sarily large.

Sockets should be carefully cleaned before pipes are
lowered into trenches. The pipe should be so lowered as
to avoid unnecessary handling in the trench. After the
ends of the pipes have.been sufficiently wetted, the hub
end should receive upon its lower half a layer of mortar
composed of one part of Portland cement to one or two
parts of fine sand.

The pipe should be set firmly according to line and
grade, and the joint carefully adjusted, filled with mortar
and finished to a smooth bevel outside. The inside of the
pipes should be then cleaned of dirt and mortar refuse.
In small pipes the inside should be made smooth by a hand
swab. Large pipes should be laid with block and tackle,
and with bar and tongs.

Gasket and mortar joints should be made in the

following manner: A closely twisted hemp or oakum
gasket of suitable diameter, in no case less than 3 in.,
and in one piece of sufficient length to pass around the
pipe and lap at the top, should be solidly rammed into the
annular space between the pipes with a suitable caulking
tool. Before being placed, the gasket should be saturated
with neat cement grout. The remainder of the space
should then be completely filled with plastic mortar mixed
1:1, and the joint wiped inside and finished to a smooth
bevel outside.
_ Where butt or bevel joint pipes are used, the follow-
ing: method of joining is recommended: After a layer of
mortar about 8 in. wide has been prepared at the joints,
a wire netting is spread upon the same and covered with
a layer of mortar about an inch thick. Upon this wire
netting, which is embedded in the mortar, forming a
bandage, the pipes are laid and adjusted according to line
and grade. The bandage is then raised on both sides of
the pipe, bound‘at the top, and covered with a layer of
strong cement mortar at least 2 in. thick. The inside of
the joint is finished in the same manner as specified for
hub-and-spigot pipes.

The ends of pipes which enter masonry should be
neatly cut to fit the face of the masonry.

_No pipe or the cradle thereof should be laid or placed
until the sub-grade of the trench has been tested and found
correct. :

o In deep cuts, in high embankments or in poor soil,
1t 1s recommended to use concrete reinforcement.
The smaller sizes of cement or concrete pipes should

preferably have flat bases. If of sufficiently large diameter,
they may be reinforced.

) When mortar or concrete are to be mixed or placed
in freezing weather the following precautions are advised :
No concrete should be laid when the temperature of the
air is below 24° F.  When the temperature is between 24
and 32° F., and rising, the mixing water should be heated
to a temperature determined by the engineer, or he may
advise that one per cent. of salt, by weight, should be
added for each degree of Fahrenheit of air temperature
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below 32° F. Under such conditions other materials for
concrete and mortar should all be similarly heated.

III. Backfilling Trenches.

All trenches and excavations should be backfilled im-
mediately after the pipes are laid therein, unless other pro-
tection of the pipe line is directed. The backﬁlhr.lg
material should be selected and deposited with special
reference to the future safety of the pipes. Clean earth,
sand or rock dust should be used up to a level at least 2 ft.
above the top of the pipe. This material should be care-
fully deposited in uniform layers about 6 in. in depth.
Unless otherwise permitted, each layer should be carefully
and solidly tamped or rammed with proper tools, so as not
to injure or disturb the pipe line. The backfilling material
for the remainder of the trenches should contain no stones
over 10 in. in their largest dimensions. It should be
spread in layers and thoroughly consolidated by tamping
or otherwise as the engineer might direct. Stones which
are used in backfilling should be so deposited through the
mass that all interstices are filled with fine material.

Where the safety and stability of the pipe line and
other structures render it necessary, sheeting should be
left in place, particularly below the top of the pipe,

Where sheeting is withdrawn, all cavities remaining
or adjoining the trench should be solidly filled. When the
sheeting is left in place, all cavities behind such sheeting

should be solidly filled.

For retaining backfilling temporarily, timber bulk-
heads may be used. They should be removed as the
trenches are backfilled.

Puddling or water flooding for consolidating the back-
filling is recommended only for sandy and gravelly ma-
terials. If this method is used, then the first flooding |
should be applied after the backfilling has been compacted
by tamping up to the springing line of the pipe, and the
second flooding during or after the subsequent filling of
the trench. An excess of water should be avoided, in
order to prevent disturbance of the earth under and around
the pipe, and also to prevent an undue excess of pressure
on the pipe. :

Walking or working on the completed sewer, except
as may be necessary in tamping or backfilling, should not
be permitted until the trench has been backfilled to a height
of at least 2 ft. over the top of the pipe.

Where a one-sided pressure exists, due to unbalanced
loading, the filling of the trench should be carried on
simultaneously on both sides and in such a manner that
injurious side pressures do not occur.

In freezing weather backfilling should not contain any

frozen lumps of earth below a level at least 2 ft. above the
top of the pipe.

CIVIC IMPROVEMENT LEAGUE OF OTTAWA.

The Civic Improvement League of Ottawa, the objects
of which are to promote the highest interests of the city
of Ottawa; to stimulate the study of principles and
methods of civic improvement and development, and also
to secure a general and effective interest in affairs per-
taining to the welfare of the citizens, is anxious to secure
the co-operation and good-will of everybody in Ottawa,
and particularly the support of the engineer. With this
end in view the League, through the co-operation of the
Ottawa branch of the Canadian Society of Civil Engineers,
is making a special effort to secure new members from
among the engineering profession. The president of the
League is Hon. Sidney Fisher, while Ronald Hooper, 13
Second Avenue, Ottawa, is honorary secretary.




