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making impro-ements to the building, — The
building No, 31 Kipg street west, iSto be re-
modelled. It Is rumored that it is the Intention
of the owners to turn it into an hotel.—The City
Engineer has beca requested by the Property
Committee o prepare plans and speclfications
for the improvements to the Yonge street wharl.—
A wmeeting of the Sheppard Company will be held
jnthe company’s offices on the agst inst., when
the purchase of a site and the erecuon of a suitable
building thereon will be discussed.—~ A water
main is to be laid on Blair avenue, cost $475.~
‘The fittings are to be placed in the new Isolation
Hospital atonce. ‘The cost will be in the neigh-
borhood of $6,000,~~At the regular meeting of the
Boaid of Works on Monday last. the recommen-
dation of the City Engineer for the extension of
the Yonge street sewers was adopted, and the
work ordered to be done at once, —At o meeting
held last week of the diectors of the National Club,
which has purchased theleaszhold of the old U'nit
ed Empire Club's building on King street, it was
decided tosubmit a suggestion to the members
10 cxpend the sum of $33,000 in making improve-
ments and alterations to the building. Should
the suggestion meet with approval, Messrs,
Strickland & Symons, will inall probability be
entrusted with the supervision of the work.—
Building permits have been grinted as follows

J. M. Dickson, pr. b. f. divellings, 42 McGee st.,
cost g2,200; W. H,,Cormack. 13 Russelist., det.
2 sty and auic bk. and stone dwelling, ¢ side
Madison ave., n of Lowther ave., cost $7.000 J.
H* Farr & Co., 1story bk. factory w. side Moose
st., cost §1,300.

——

: FIRES.
‘The Mission City hotel  Mission City, B. C.,
was completely destroyed by fire on the 10th inst.
—Mr. F. G. McMallen's large stcam saw millat
Ryan’s Creck. N. S., four miles from Shuben-
cattia, was buried to the ground on Friday of last
week, lLoss, $3000~G. W. Ayer & Co.’s
shingle mill and a grist mill occupied by Manson
‘& Boright at Magog, Que., were burned on the
28th.inst. f.oss, $6,000.—The'Roman Catholic
‘Glebe House at Church Poiot, N, B., was burned
last week, Loss, partially covered by insurance.—
J. L. Lyon's store and dwellingat Tusket, N. S.,
was totally consumsd by fire on the 8th inst.
Insurance, $3.800.—The. Thomas McDonald
Manufacturing Company’s wotks on Inspector st,
Montreal, were damaged by fire recently to the
-extent.of $40,000.  Loss, $27.000.—]. G. Find-
lay's mill at Walkaceburg, Ont., was burned on
the 6th inst.  Loss, $2.c00.-~Buildings owned by
Levi Bros., C. Bouthilette, and A, P. Ferguson.
at Mattawa, Ont., were destroyed by fire on
Thursday of Iast aveek.—The residence of Mr.
Evans Ingram at. Otonabee, Ont., has been de.
*stroyed by-fire..—Mr. Donald Browns dwelling
at St Lambert, Que., was burne2 to the ground
‘on the 13th .inst. lLess, $2,500: insurance,
-$1,400.—J. S.-Henderson's factory at Parrsboro’,
N. &. was bumed on Sunday last.--Edmond
Teclerc’s door and window sash factory at
L'Istet, Que., was burned recently. Loss,
$5.000.—A disastrous fire occurred at Regina, N.
W. T.. og the 14th inst. The following are the
‘names- of owners of the buildings destroyed:

Mowat Bros.,-Johp Dawson, Mr. McCanthy,
Mr. Curtis, Hugh Armour, George Webb, Mr.
Lunan and Charles Howson.

. CONTRACTS AWARDED,.

_ToroxTo, OxT.—The Metallic Roofing Co.
are manufactaring 200,000 square feet of gralvan-
ized corrugated iron for covering the train sheds
of the'new Union Station in this city.

MONTREAL, QUE.—The municipality of ‘St.
‘Cinegonde havenwarded thd contract to Messrs.
Bastiea' & Valiquette for constructing pavemezts
next year on.St. Antoine, Notte Dame, Duerncy,
Wilham and Levj sticets.

The Ronald Fire Appliance Worke, have sold
10 thetown -of Regina, N. W, T., the Werld's
Frir engine and 2 house heater for the same,
The same firm have also contracted for 2 com-
plcte outfit for Edmonton, N. W. T.. and have
been given'an order for a o gallon chemical en.
‘gine for Springfield, N. S, -

.

Mr. Emile Dubé, of River du Loup,
Que., has.purchgsed-the- lumber busincss
<arricd on:by the Estate of -the late. Mr.
:Fi:€. Dubé: He will continue alone in
‘husingss as lumber merchant and con-
ArRLor.e L. e

TEST LOADS ON"PILES.

A report Has appeared giving details of
tests which were applied a few months
ago to piles by Mr. Weydert, the superin.
tendent of buildings, Chicago. The pub-
lic library was to be built on piles driven
into the clay, and it was assumed that
they would be able to carry a load of 30
tons on each. Mr. Weydert ordered that
a platform 7 feet by 7 feet, consisting of
12 inches-by-12 inches yellow pinétimbers
testing on steel §-beam 16 inches deep
should be placed on four piles, and on
this plattorm pig-iron was piled to a
height of 38 feet. This test was com.
menced in the morning, January 6th, a
week after the piles to be tested had been
driven. The surveyors marked points on
top of the piles and took levels on them
after the -pig-iron had been piled to a
height of 4 feet, and the load was about
45,200 Ibs.  The piling up of the pig-iron

continued-rregularly,-owing-to-the-severe.

weather, until January to, when it had
attained a height of 2t-feet, and a wéight
of 224,500 1b. Levels were taken, but no
settlement was discoverable. On January
16 at2 P.M. all the pig iron had been
piled on ; it had then reached the height
of 38 feet and the load on the four piles
was about 504,800 1b. or about 50°7 tons
per pile. On January 18 levels were taken
and no settlement was discovered. The
levels were repeated on January 2oth,
after the above load had remained for
three days ; also on January 28, after the
load had remained for eleven days, in

. both cases no settlement being observ-

able. Further tests, not being deemed
necessary, and the tests hindering the
progress of the work, orders were given
on January 29 ‘to proceed with the re-
‘moval of the pig-iron. The four piles,
therefore, sustained a load of a little over
50 vet tons each for practically a fortnight,
without giving any indication of settle-
.ment.

The piles were driven by a steam-ham-
mer of the Nasmyth type; weight 4,500
1b. : fall 42 inches, making 354 blows per
minute. The last 20 fect ere driven
with a follower of oak. It was-found that
it required 48 to 64 blows to drive the last
-foot with the.folloiver, and.as the ratio of
blows without follower to blows with fol-
lower is as one to two, it may be estimat-
ed that it would have required from
twenty-four to thirty-two blows of the
hammer to drive the last foot dircctly
without follower. In the same,soil it re-
quired about sixteen blows of a drop-ham-
mer weighing 3,000 1b. and failing 30 feet
to drive the last foot with a follower as
above, and thirtv-two to thirty-six blows
of the same drop-hammer falling 15 feet
with a follower.

The piles were driven 23 feet between
centres, nearly, threcin arow along the
trench. This is-deemed to be as close as
they can be driven with ease. They were
about 54 feet long, and-were driven about
524 feet. They bad an average diameter
of 13 inches, circumference of 31 inches,
and an area at tip of 8osquare inches. If
a pile similar to the test piles is left for 24
hours, it is found that itrequires 300 to
600 blows of the above described hammer
to drive it the last foot, or a2 repetition of
300 to $00 blows of 189,000 inch pounds
each. The heads of the piles, after being
sdwed off, werc 27 feet'below the-street,
and the tips-about 8o feet below the same,
‘Théy were-driven- about 27 feet in soft
plastic clay, 23 fect in tough, compact
clay,-and twofeatin bard pan. Thebear
ing power of this hard pan may be esti-
mated by Rankine’s: formulas at 170 1b.
per square inch, and by empirical results
at 230 lb. per square inch ; 1 this case it
may bea far assumption that it would
carry 200 lb. per square inch. The éx-
treme average frictional resistance per
squate inch-of sides of piles like those
described, as deduced from experiments
madcunder-analogous conditions, may-be
placed at. 15-lb. per square inch.

. The avetage area..of the tip. of the
above:piles is-80 square inches. There-
fore their extreme point of resistance. wil
be 16,000.1b. The surface.of theicsides
is about 25,000 square inches, so that

tlieir total extreme frictional resistancé
will amount to 376,000 1b.. As the point
resistance in comparison to the latter is
but small,\it may be neplected, and the
ultimate bearing capacity of a pile similag
to the {est piles may be estimated at 375,-
000 1b., or about 180 tons., But inasmuch
as the ultimate crushing strenpth of wet
Norway pinemay not be over 1,600 1b.

pet square inch, or using a factor of satety .

of*3,533:1b.-per square.inch,-ang whereas
the minimum arca oftpiles specified to be
nat less than 8 inches at the top and 16
inches at the butt is about 113 square
inches, each pile should not carry more
than 60,000 Ib,, or 30tons. This provides
a factor of safety of 2 for the crushing re-
sistanze of the timber, and a factor of
safety of 6 for the frictional resistance of
the soil. If the timber be loaded to one-
half of its ultimate strength, a load of
go,000 1h., or 45 net tons may be assigned

ta _onc_pile. But inthe library building. .

the conservative load of 30 tons per pile
was-adopted, which gives assurance that
this building will'not be likely to suffer
from any want of strength in its founda-
tions. . s

) PILE DRIVING .
A falling body cannot do more work when
its progress is arrested than has been done
on it in lifting it up ‘to the height from
which~it~has~-fallenr—T his—~is~a--funda-
mental and-upalterable-principle. Thus,
for example, fef us "suppose that the ram
of a pile driver weighs oune son,. and that
it falls\four, fekt op to the head of a'pile;
theit the woik in the:fa) capngt beseithige
miofe of less than that which is eguivalent
to four-foot: tons. Thus, the work in the
ram at the moment it touched the head of
the -pile woull be sufficient to.raise the
ram up again to the point from which it
fell; or to ruse a weight of four tons to a
height of one foot ; or to raisc one pound
through a height of 8,660 feet ; or to raise
48 tons through a height of one inch.
Now, it is clear.thatif the-tam were em-
ployed-to raise-one-ton-through-a-height-of
four feet, it must exert a force ofione ton
thitough - the  distance of four feéy, . 1fjt
did not, it would not move one ton at all,
for it would be overbalanced. 1 it were
called upon to faise four tons thiough a
height of one foot, -then it must exert a
push of four tons through a distance of
one foot ; if to lifta weight of 48 tons, then
it must ‘exert a push of 48 tons through a
didtance of one inch, and so on. Bearing
this in mind, there will be no difficulty’in
understanding the following simple rale :
The force of a blow.is measured by divid-
ing the whole distance passed through by
the ram betore impact by the distance
passed through after impact, and multiply-
ing the weight by the quotient.  Thus, let
the am weigh one ton, let the fall be 48
inches, let the pile descend one inch at
cach blow, then the push or effort exerted
by the_rain on top of the pile will be. _
48 . -
— =48, and 38x1 =48 tons.

1

It must be understood that this is the
mean or average force of the blow. Its
initial cflort may be much less, because at
the instant of impact the ram is moving
at its full velocity, while at the instant the
pile ceases to descend it will have no
motion at all, and conscquently, will exert
1o push, except that due to its weight.
Three factors are in all cases necessary,
namely, the weight, the height of fall, and
the distance through which the body re-
ceiving the Blow moves. In practice it is
by né means casy to ascertain the latter
with precision ; and the eneryy in the fall-
ing bodv can. be expended in morc ways
than. one. For-example, when the head
of the pile is struck, two effects take-plagce
simultangously, the ram is shortened and
so is the pile.. The elastic rebound of
each immediately takes place, and ‘the
ram juraps up from the'top of "the "pile.
Again, tho top of the pile becomes:highily
heated. Tbe elasticity of the pile plays
an important part in influcncing the rate
of its descent. A ram. weighing 300
pounds, falling a height of 5o feet, will have
stored in it on impact 5,000 pounds, and

if the progress of the pile-were one inch,
its driving force would be Go,000 pounds.
A ram weighing 1,000 pounds and fillling
5 feet, would also have 5,000 foot-pounds
of work in it, and would cxert a driving
forcé of 60,000 pounds over a space-of
one inch; but it does not follow.that the
former would be equally effective in driv-
ing the pile. On the contrary, the lighter
ram striking the pile with a higher velocity
might be much the less efficient of the two
because the force of the blow would. ipt
be transmitted through the pile, but would
be expended in compressing the top of.it.
When a pile is struck on the top, what
is known as a wave of compression passes
through it; and this wave requires time
for its passage. Such a wave is-set up in
all columns when stress is suddenly
brought on one end. The eflfect of a
heavy ram falling a short distance on a
pile head reserubles a push, in_a sense,
and. gives.time for the transmission.afihe
cffort throughout the whole pile, but when
a light ram falls the effect may be confined
to the top of the pile, which is shattered.
_The velocity with which a ram strikes a
pilé head.is calculated by extracting the
square root of the beight of the.fall-in feet
and multiplying it by eight. Thus, let the
ram fall four feet ; the velocity will be 16
feet per second. 1f the ram falls 50 feet
itwould strike the pile with a velocity of
56 feet per. second.. If the speed was
greater than that at which the wave of
transmission could -pass through the pile,
then little or no effect would be produced
in the way of caucing its descent; as
nearly the whole of-the work would be
done in compressing the top of the pile,
or in shattering it, and the driving-effect
would be nothing. The effect of the-ele-
ment of time isnot sufficiently well under-
stood. About the onlything fully-under-
stood or accepted js that a heavy ram faii-
ing front 2 moderate height is, other things
being_equal, much moré¢ efficient than a
light ram falling from a great height.

—

MURNIGIPAL [DEPARTMENT.

LEGAL DECISIONS AFFECTING
MUNICIPALITIES.

In.the case.of J. A. Cherrier vs. the
Township of Ascott, the plaintiff sued for
$15.000 damages, on bebalf of the minor
child of Joseph A. Perrcan and his wife,
caused by drowning of the child’s father
and mother, while attempting to drive
over that part of the traveiled road
leading from Capleton 10 Lennoxville on
the-26th-day-of-June--1892, —Fhe-Coati-
cook river had overflowed the road. The
manicipality pleaded regligence 6n. the
part-of Perfean, whicli Judde~ Brooks ad-
mitted 1 so far as to give only $3500 to
plaintifi.

A decision of much interest to muni-
cipalities was renderd recently by Mr,
Justice Rose at Osgoode Hall in an action
-brought by the city of Toronto against Mr.
Daniel Larsch forobstructingthe highway.
The obstruction complained of consistsin
the cntroachment upon the sidewalk by
the old MacDouald estate on Queen street
west, near Gladstone avenue. It was
contended 9n behalf of the defendant that
no action cenld be brought except by the
authority of the Attomey-General of On-
tario, because all highwayswere vested in
the crown. The court decided that the
municipal corporation could protect itself
without the leave of any other party.

Sewers and water conduits are being
built at Grand Rapids, Mich., under the
direction of City Engincer, N. A. Collaf
in rather an.intercsting manner, says the
Engineering Record. The work lies
along the bank of the -Grand River, and
its object is to intercept u quantity of
sewage now discharged.above the intakg
of the waterworks and convey it to a point
farther. down the stream whereit wifl be
away from the point of water supply. Tu
the ‘rocky bed of the rivera_conduit of
about, 25 square fect arca is being exca-
vated from the intake ¢rib in.the middle
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