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CRACKS IN STREET ASPHALT.

By Danir B Lamis,

Instructor in Cuvdd Eugiacenny, Pundue Univeraty,

During the summer of 1899, sheet
asphalt pavements to the exient of 33,000
sq.yards were laid in the ey of Lufayette,
Indiana. Analyses of the surface layer
showed quite uniformly frem 10 Lo 11 per
cent. of titumen soiubie 1n carbon bisui-
phwde. The pavements were laid under a
jo-year puarantee, and 1t was generally
supposed that a rather soft pavement
would be Jaid, in order to prevent drying
out and cracking during the ro-year
period. Nevertheless duning the severe
cold of December 30 and 31st, 1899,
when the temperature fell to4 below zero,
the pavement cracked At nuinerous points.

These cracks may not be a serious
injury to the pavement ; under the action
of traflic, the edges break down, forming a
slight depression. The crack appears to
close and the difference in the surface 1s
hardly noticeable.

The cracks usually extended across the
street from one gutter to the other ; two
or three of them, out of a total of 17, were
found to be loc :ted at points where joints
had been made in the asphalt surface on
account of intertruptiuns 10 the work of
laying. The cracks were rarely wider
than 1-16 in.at the ume of lowest temper-
ature.

But that it should he repaired atthe earli-
est npportunity in arder te prevent disin-
tegration from water will be admitied when
the action of water upon sheet asphalt
is shown by an experiment, the details
of which are given below. _

On the same day that the cracks in the
sheet asphait were located. all the other
pavements in the city were carefully ex-
amined, but with the exception of two
very slight markings in the asphalt block
pavement, no other cracks could be
found. Thetwo fine cracks in the latter
pavement closed up with increase of tem-
perature, with no detriment to the pave-
meut. A pronounred opening was found,
however, at the junction of each of the
other pavements with sheet asphalt ; such
junctions occurred between sheet asphalt
and asphalt block, brick, and cedar
block. No cracks were to be found at
junctions of cedar block with brick, of
brick with asphalt block, or of brick on
concrete with brick on brick. The sheet
asphalt s tad or 610 of portiand ce-
ment concrete, the asphalt block on 4 .
of concrete, and part of the brick ison
concrete, and part on brick foundation.

Hair cracks were numerous also be-
tween the sheet asphalt and the brick
gutters.

It would seem, therefore, as though the
cracks were a defect belonging peculiarly
to sheet asphait, and mformation from
other cities confirms this impression. It
has frequentiy been attributed to the con-
crete base. It is true that the expansion
and contraction of conciete may be suffi-
cient to produce such an eflect,  “The co-
cflicient of expansion of concrete is
known to be approximately 0.000,005,5 ;
for a range of temperature of 75 F. this
would mean a contraction or expansion of
l3in. in 100 ft.

The tensile strenyth of the concrete
would resist thus action.  Bat taking the
averapge value of the coefticient of elesti-
ity of the concrete as 3,000,000 lb. per
squate ch, a contrachon of (2 000 1ov
fi. would produce a tension of 1,200 1b.
per square inch in the concrete ; 100 Ib,
per square inch is a fair allowance for the
sife tensile strength in portiand cement
concrete. It must be remembered, how-
ever, that the assumption of 3,000,000 as
the coefficient of elasticity makes no
allowance for an initial set or permanent
distortion which concre ¢ takes under the
action of a force, and which 1s vanable,
depending upon the thoroughness of mix-
ing of the concrete. The contraction of
the concrete base is also resisted by fric-
tion on the ground beneath.

A theoretical investigation, therefore,
while 1t would seem to charge the d.un.
age to the concrete, cannot be consilered
at all conclusive. The coefficients of ex.
panston and elasticity of sheet asphalt are
unknown, and the same is true of asphalt
block ; for brick, with a coefficient of ex.
pansion of about 0.000,002,7 the contrac.
tion in 100 ft. for a fall of temperature of
75 would Le X n, whih could doubt.
less be taken up by the joints without
showing cracks, It would seem that o
the concrete contracted, the brick would
move with it to a lesser extent perhaps,
but accumulating the contraction to form
a noticeable crack.

And one thing is certain, that, what

ever the great expansion and contraction
of concrete might lead one to expect, it s
nevertheless the combination of sheet as.
phalt with a concrete base that produces
a pavement especially liable to severe
cracking. Expansion jomts n such a
pavement are worse than useless, because
they are only another form of the defect
which they are intended to remedy.
(Concluded next week.)

DEBENTURES BOUGHT

Municipalities saved all possible trouble
by applymg to
G. A. STIMSON & CO.
Investment Dealers
24 and 28 King St. W. -

TORONTO

Portland Cements...

HIGH GRADE GERMAN BRANDS FOR GRANOLITHIC
AND ARTIFICIAL STONE SIDEWALKS.

Sewer Pipes,
Culwert Pipes, &c.

Best English Cements. Best Belgian Cements.

W. McKALLY & CO., Montreal,

JOSSON GEMENT

.»Manufastured at.,
NIEL ox RUPELL

Is the Highest Grade Artificial Portland Cement and the Best for High

Class Work.

Has been used largely for Government and Municipal Works,

TO BE HAD FROM ALL CANADIAN DEALERS

C. I, de Sola, Hanager in Canada 7 180 St James Street, MONTREAL
BELLHOUSE, DILLON & CO., 305t Francois Xavier 1., HONtreal

Sole Agents for the Compagnio Generale des Asphaltes de France (Rock Asphalt).

o NORTH'S GONDOR

Paving and Pire Brnick a Specralty ‘* DYCKBRHOFF '’ and ¢* WHITB CROSS ’? Branés

R0RTE'S “CONDOR™ BRAVD WARDED FIRST PRIZE 5ND COLD MEDAL AT THE BETWERP EXBIBITION

THE GEORGIAN BAY PORTLAND GEMENT G0.

OWEN SOUND, ONT, LIMITED

These works are furnished with the latest and best machinery. The raw materials
are of fiest-ulass quality, The process of manufacture 15 welil tried and successful, and
operated by experienced experts. The product is the finest grade of PORTLAND
CEMENT. For further information write

Jo Wo MAITLAND’ seco-TreaSo

McGREGOR & MGINTRYE

STRUCTURAL IRON WORKS

Trolley Pole Brackets; Elcctric Light Arms; Prison
and Jail Cells; Fire Escapes; Automatic Fire Shitters
uand Doors; Iron Sidewalle Doors, Lec.

We Stock BAR IRON, BAR STEEL
STEEL ANGLES, CHANNELS, Etc.

$ 65 to 71 Pearl St., TORONTC, ONT.

MUNICIPAL DEBENTURES BOUGHT
ZEMILIUS JARVIS & CO. (Toronto Siock Exchauge) 19-24 King St. West, TOROKTO



