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MUNICIPAL

CRACKS IN STREET ASPHALT.
liV 1)Asata I. tATA,.

In,ýtrucior in Cas ai Iianvriang, l'ir-te iv r'atY.

During the summner of 181)(, slicet
asphiaît pavemients go (lie exteait Of 35,000
sq.yards %c.re laid an Uic caty af Lasfayette,
Indiana. Anatl>se. of the surface layer
showed (lutte utiiformily frùci u 11 aî per
cent. of t)itumen sotubie an c.arbun basult-

phide. The pavementb were laid under a
io-yeat aguarantce, and at wvas gener;ally
supposed tlîat a rallier saft pavement
would be laid, an order ta prevcr.t drying
out ansd cracking during thîe io-year
period. Nevetheiless durang the severe
cold of Decenmber 30 and 3zsî, S,
wvhen the temiperature tell ta 4' beluwv zero,
the pavement crackel :il nuinerous poiants.

These cracks may not be a serious
înjury ta the pavement ; uiîder the action
af traffic, the cdges break down, formiing a
slight depression. Thie crack appears ta
close and the dificrence in the surface as
hardly noticecîble.

The cracks tîsually extcnded ricross the
street from anc gutter ta the other ; two
or thrce af theni, ont af a total Of 17e svere
found ta be lac tted at points %vhiere joints
had been made in the asphalt surface on
account of enterruptiunb in the svork of
laying. The cracks were rarely wider
than 1- 16in.at the unme of lowest teniper-
ature.

But that it should be repaired atille earli-
est nppnraînity ;n ýrda'-r 9'. IrP-vena dk,;n-
tegration fromi water will be adiuted wvhen
the action ai wvater upon sheet asphaît
is shawîîi by an experiment, the clails
of whichi are given ',elasv.

On the banie day that the cracks an the
sheet aslphalt wverc located. ail the other
pavements in the city wvere carefully cx-
amincd, but wi:1 the exception of two
very slight niarkings in the asphaît block
pavement, no other cracks could bc
found. The two fine cracks an the latter
pavement closed up wi,'h increase of terr-
perature, with no detrimient ta the pave-
me..t. A pronotinred oapPnirg %vas fniund,
howcever, at the juinction of each of the
other pavements wvath sheet aspbait ; sua.h
lunctions iccurred bet %cen shiet isphalt
and asphaît block, brick, and cedar
block. Na -cr.î.kb wcre tu be found at
junctions of cedar biock wirh brick, af
brick wvith asphaît block, or of brick on
concrete wvith brick on brick. The slîcct
asphaît s laid ni, (s an of pnrtiand ce-
rnent concrete, the aspliaît block on 4 an.
of concrete, and pi-tr of the brick is on
concrete, and part on brick fotîndation.

Hair cracks wvcre numnerous also bc-
twecn the sheet asphaît and the brick
gutters.

It îvould scm, therefore, as though flic
cîacks were a dcfcct bclonging peculiarly
ta slicet asphaît, and infua mation froin
mter caties canfirnis tlais impression. It
lias freqazentiy been attibuteal ta the con-
Ci et base. It is truc diat thc expansion
and contractonî of caîncîcte niay be suffi-
dient ta prodaice sticli aut effect. Thle ca-
cîflicient af expansion af concrete is
known tu be appraximiately 0.000,005,5;

for a range of temperatuire of 75'F. this
wvould inean a contraction or expansbion of
12 in. in -oc fi.

The tensbile àtrength of the concrete
%vould resast tis action. But takini; the
averag~e vainue of the coefficient of clesti-
ciîy of ahle canca etc as 3,000,000 lb. pet
âgitiaaac alaqle, a ofa .aau ut; mja. an) 10v

fi. wotild produa.e a tension of i,2oo IL
lier square inch ini the concrete ; ioct lb.
per square inch is a fair allowance for the
sife tenbile strengtli an portland ceinent
concretc. Il must be reinenbered, hosv.
ever, that the assumption of 3,000,000 as
the coefflicient of elasticity tnakes no
allawance for an initial set or permanent
dastortiun wvhackî cumntre -. takes under the
action of a force, and which as variable,
depending tapon thec tlîoroîaghness ai mix-
îng of thîe concrete. The contraction of
the concrete base is also resisted by fric-
tion on the ground bcneath.

A xhicoretical invcstigation, îlîcftfore,
whalc it tvould secm ta charge the datta.
age ta the concrete, cannot be consaidered
at ail conclusive. The coefficients of ex-
pansion and clastacity of sheet asphait -Ire
tinknowvn, and the saine is truc of asphaî,It
block ; for brick, tvith a Coefficient of ex.
pansion of about 0.00w,002,7 the contrac.
lion in lo00 (t. for a fait of temperature af
75 %voLld Le J.< an., %v' F. tould doubi.
less bc takcn iap by the joints without
showving cracks. It would scein that if
the concrete contractcd, the brick wvould
niove wvithi it tai a lesser extent perhaps,
but accumulai ng the contraction to foim
a noticeable crack.

And anc thing is certain, that, %vhat.
ever the great expansion and contraction
of concrete mighit lead one ta expeci, il as
neverîlaeless the coribination of sheet as-
phiait with a concrcte base that produces
a pavement especially fiable ta severe
cracking. Expansion joints an such a
pavement are warse than useless, becaluse
thcy aie only anoîher forai of the defect
which they are intended ta rcmcdy.

(Conctudeal neai teek.)

DEBENTURES BOUGHT
Mlunicipalities saveci ail possible trouble

by npplying ta
G. A. STIMSON & C0.

Invcstrnent Dealers
-4 and 28 KCing St. W. - TORONTO

Portland Cements...
HIGHi GRADE GERMAN BRANDS FOR GRANOLITHIC

AND ARTIFICIAL STONE SIDEIVtALKS.

Sewex'b 1pipes, Best English Cements. Best Belgian Cemlents.

Ci1'iert Pie,& . W. Mek'ALLY & CO., Montreal,

J SS D EM ENT NÎLomRPL
Is th lgetGaeArtificial Portland Ccmcnt and the Best for Higli
ClassW~ork. Bas been uscd largcly for Govcrnment ansd MNunicipal tVorks.

TO DEH HAD FROM ALL CANADIAN DEALERS

C. 1. de Soja, Manager in Canada ::180 St. James Street, MONTREAL

BELLH() USE, DILLON & CO., 3o Si. P~rataeois XairrSi., Ifoîî t>'Cqt
Sole Aigenis for the Compagnie Generale des Asphaltes de Franco (Rock Asphair).

ORTLAND O 'eTHSC N O

Psving an ieBikaSeilyDYCKERB0FP" and "WIITE CROSS" BrUCI

IORIB'S 1"CODR" BRIID IIDED FIRS1 PRIZE ND COtO lEDIt Il THE ilTIE2P E111811101

THE CEORCIAN BAY PORTLAND MENT G0.
OWEN SOUND, ONT. LIMITED

Tliese work-, arc furnislaed wiîla the latest and best ma.chincry. The rawv matcrials
.tre Of flrbt-ajass$ qualaîy. The proccss of nmanufactuare s svcll tricd arnd bucccssful,ind
operaîed by cxpcrienced experts. Ttie product is the finest grade of PORTLAND
CEMENT. For further informîation write

J. W. MWAXILANXD, See.-Tleas.

McGF,GOlR & IVcINTFtYE
ST~TJCTURA IRNwonrHS

Ioeuc Z>ole Bi-àaccts; .Electeric Liglit AreiL; .Z>isoib
attdIJrait Ccl,"; Filro Escapes; .Automatic .Fi-ro Sliutters-
aitri Do ors.; Irob Sielciw«U Do ors, &e........

We Stoýck BiAR 1IRON. DlAR STEEL
STEEL ANGLES, CWINNELS, . f 65 to 71 Pearl St., TORONTO, ONT.

August 8, îgoo

MUNICIPAL DEBI5NTURJ3DS 3OUULIT
AE M I LIU US JARV IS & GO. (Toronto Stock Bxchauge) 19-21 King St. West, TORONTO

ýf


