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dependent upon the nutaber of pieri, which is agrain reguiated by t.he spans be-
tween thern.

The width of the openings in bridges is frequently infliuenced, and sometirnes
absolutely governed, by pe-culliarities of site. In the present case, however, the
épan8l w itl the exception of tire iniddle orie, are decided by a comparison with
the cost of the piers; for it i8 evident that s0 soon as the increased expense ini
the roadway, hy enlarging the spans, balances the econorny produeecd by lessening
the number of piers, any further increase of spart would be wasteful.

Caleulations, based upon ti-. Anciple of reasoning, conpled to soine extent
with considerations hased upon the advantages to be dLerived froin having- ail tIio
tubes as nearly alike as possible, have proved that the spatns %hich hia vo been
adop' ed in the preserit design for ail the side opeuings, viz:- 242 feet, have pro-
duced the greatest econorny. The centre spant lias been inade 330 feet, not only

fof tie purpose of giviiig every possible faieility for the navigation, but because
that,,.pari is very xîearly the widtb of the centre and principal deep channel of
the st'reami-

The correctntess of the result of these cilculat ions obviously depends upon the
assuniption that the roadivay is not more costly titan absolutely necessary ; for if
the comparison be made with a roadiviiy e.qtimated to, cost Iess than tire tubular
one hii the design, then the most econoniical spant for the side openiings woul
have cone larger tisau 242 feet, and the ainount of ina3onry rnighlt have beeti
reduced below whiat is noiv intei.dcd. is considering the quatitity of înasonry in
the design, voit rntst, therefore, take it for granted for the mtient that the
lufbular roadicay iq the cheapest and best that could be aidopter], and leave the
proof of this fluet to the sequel of these remarks."

The Ice Breai.-ers are iieit considered, and the value of the plans
adopted as compared withi the unwieldy " islande " of' tiniber an~d
stone at first proposed, as weIl as the comparative economny of the
xnasenry, is made sufficiently apparent:-

"It Tnay perhaps appear to sortie in extnïinin- the de3ign, that a saviiîg might
be effP.cted in the rnasnnry, by ahandonirig the inclined planes whiclh are added
to the up.side of cich pier, for the purp,)se o? arresting the ice, and tcrrned 'Ice
break ers.'

In European rivera, and 1 believe in those of Anerica ais o, these ' Ice-breaxer's
are nisually plaeed a Iittle way in advance of, or ratiier above, the piers of the
bridges, with a viev of saving thein from i nury by the ice slielving up above the
level of (frequently on to) the roadway.

lis the case of the Victoria Bridge, the level of the roadway is fîr above that to
whiclh the ice ever reaches; and as the ordinary plan of «Iclc-biîeakers" coin-
posed of tiniber and stone wvould be inuch larger in bulk, though o? a rougher
charaeter, than those whlîi are now a1dcd to the pie.rý, I have rea-son to believe
that they %vould lie equally costly, besides reqniviîng constant axnumal reparation
it wvas therefore decided1 to inake the:n a part o? the structure itself,* as is nnw
beiiig donc."

The comparison which Mr. Stephleiison dr-aws (relative to econo-
my) between the " Boiter Plate Girder " aa adopted for the Victoria
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