
i.lo»p(l fiicod tlnilxT wnric . It «•«» noxt. oniplovi'd oi mnmr for nbuf-

iiieutH mill l)rill^<? |)icrH that Btoiid ilivi'stoil cit' nil niitiT sliii'M or covur-

injs ; aim for rutainliig wallc cx|io»od in like iiiniiiu'r, and lnti>r for tlio

building oCiirchcd brid'joii. Kxiiuipk's of iibutmi'nlH and piiTs of con-

crete work can now be wen in every county in the Province. The
rctaiiiin;; wall is bnilt with ultrnatin); arched panels ami bnttrexfics.

Jt utandit in front of the Provincial liiiihling in the <'ity of Ilalifix,

i.ii arched conrret<! briilfie of two Huiall NpaiM of fourteen feet each, \*

bnilt from the Hliinglc mind of the xca biacli at Cow Hay, near Halifax,

and there is an olili(|ne arch of 30 feet xpan at Acadia Mino, l.onilon-

ilerry. 'J'lie author \» aware that tlicxe aru HUiall examples t^i refer to,

8till it nhould be coimidorcd that the aim of the paper ih merely lo

bring to the notice of the Society how exposed surl'accH of concrete have

BO far withstood the climate, and to what extent concrete ::iay be relied

upon ax a subi^titnte for maHonry.

The concrete work forming ihu arches was built in cinirHcs radiating

same as dnssed stone in courses for arch work, so as to prevent any

horizontal tendency ti> set llakcy as the work went on. Kacb course

was mouliled on the; iaiigi'ig of centers, i)y securing thcron a board in

the true radial line between soffit and extrados, and the concrete was

placed therein in its final |«wition lo form the conr.se. When suffi-

ciently set the board was removed ami placcnl aijain for the next suc-

ceeding course. A sctiing teuiplet, the same as masons make u.se of

when laying vous,soirs or areh stones on centres, gave readily the in-

clination of the board. The foreman in charge was cuutioiie<l not to

allow any eour.'c to be partially filled up and allowed to set before the

whole Wiis completed. In this way each course was ex|K'Cled t*) have

the s,lln(^ consistence throughout. The concrete used in the arches was

of till' same admixture as described in this pa|H'r as " tine concrete."

The writer, however, considers that rubble eo, rele ''an b« maile use of

f(pr archiMl woik as advantageously and far more cheaply, if the rough

stone e(aierete and grout are eonf >rmaoly and pro|uiitionately e(|uali2ed

and adjust^^'d,

The symptom of failure in the piet.i of one bridge already referred

to, occurs in n lid:il stream at IVtite Hiviere, in Lunenburg < 'ounty.

Two piers of enncriti^ supp'irt au iron bridge of 100 feet span. At

low tidi' there is not more than one foot of wator. Ordinary neap tides

rise five Icet, springs generally about six and one half lect. The outer

shell or matrix of tine concrete, where exposed to the tidal fluctuations,

exhibits fissiliiy, and will crumble at a slight blow. Above high tide

it is solid and impervious. Two fragnu'nts cut from pier above and

below tide ale exhibited fur examination. The bridge was erected in

till! suiniiiir of 188,1. about eiixhtecn months ago. Although erected by

a careful foreman and with the usual component parts of material for

submerged work, viz., two of gravel, one of sand, and one of cement, it

never attaineil the same degree of coherence as other work of the same

chiiractcr, and it lias now become so friable as to point to the necessity

(d' renewal at no very distant day. The concrete work in fresh water

streams, as well as in sail and brackish water, had already given suoh

I'viileni-e of {M-riii;in:iney that one Wiis loath to aekiiowlcflge a failure, or

with M. Vieat, ascribe the result to the presence id magnesia in the sea

WfttiT, ivliieh ai'ts injiiriou'-lv I'li the lime. In this instance the failure

cannot b.' attributed ti carelessness in the selection and admixture of

the eonert'te iiii^redicnts employed in buildiuir, because the disintegra-

tion and hriith'iiess extend upwards only as far as the tides reach.

Above that I'Vel it is "nmpaet ami firm. There is no sulphur or sul-

phate iif lime in II. e neighlporhood. The gravel and sand are from the

slates ami (|uait7.itis of the Lower Siliiviaii or Cambrian liirmation, the

aurilerons rocks of Nova ,Seotia.

Now I'ortland ecinent bning a mixture nf chalk and clay, which is

supp .«ed to he burned to the extent of driving oft' the carbonic acid

thus b' coming a hydraulic lime, nevirtheless through imperfect calcin-

ation nriy not lorm a cement wliii-h would resist the action of salt

waUr, allliou'jh it might succeed well enough in I're-h water. Again,

if theiip WIS any sulphate of liiaif in the elay it would not at once enter

into eomliiiiatioii with the lime, :iiid would he likely to cause the disiu-

tegraticui experienced at Petite liivii're.

If the material fVoui which the Portland cement is made was under

burnt or imperfeetly ih eiuhonated, and contained an excess of free or

disengaged lime, uhiih. not being uniteil with the silica anil ainminn,

wniild ubsorl) moisture largily, and would fall lo pieces in water; in

this ea-e. saj s .Mr. (i. V. White, the silicaU' of lime and iduniina had

not hern formed, and the result would be an incomplete eemciit char-

acterized hy a light yellow color, moderate specific gravity, imiiicdiato

setting, and imperfect induration.

Three hrii|niitis of the cement employed nt I'etiti' RiviiVe bridge,

after se\en days' setting gave a tensile test of 320^, ;t58, and '.VKi lbs.

res|)ectively to the square inch. The color and gravity were not noted

at the time. Tho cement was quite fresh-
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