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-.MUNICIPAL
DIS PATMENT

DANGEROUS SCOUR CAUSED BY
BRIDGE PIERS.

The Gatineau river bridge, Orliwa,
Canada, is about t)oo feet long and con
sists of four spans and a drdaw, suppor'ed
on five channel piers, which together
interpose an obstruction about 75 feet
long against the directipnl of the current
and disturbed the equiiibrium of the
river>s regimen ta such an exteot as ta
cause a serious modification of the chan-
nel. WVhen the bridge was built il vns
supposed titat the width of the river was
sa great and the character of lis banks
and current sud' that no materiai effect
îvould be produ-sed by the preserace of its
piets, but the event demonstrated the
changes whichi are aiways likely ta attend
the conmstruction of aî thdnnel, the danger
of scaur when the river bottom is yieiding,
and the perd that may be developed for
supposedly secute bridge piers if they
bave only surface fu'undations or) soft or
loose soit which may becoîne exposed ta
the action of a current. It ;ilso demon-
strated the necessiiy and efficiency of
proper protection igainst erosion, and
that the %vise provision of additional
security for the piers besides that wvhich
wvas requisite for the simple bearing
strength, abundintly paid for itself and
resulted in the salvation of the whcie
structure whien it was in a criticai con-
dition.

The flxed sp-in piers; h ive bottomless
timber cribs 9 x 2 feet on top and
battered ont in tweii'e ta low %vaier. The
tops of the cribs are 30 (eet abave lov
wvater andl they wvere sunk on the smooth
level surface of the sbaliowv battom, %vhich
is conmposedi of sand and sawdust coin-
pactly filied in ta a depth of about j6 feet
above tht solid clay. After the cribs
wvere ianded in position sixty m-inch
piles about 40 feet ion>g %%etc dsaven in
each ta a penetration of about ta feet ti
the dlay, and their tops lcft projecting at
irregulai heights above the bottom. The
spaces arnund the tops of tht piles were
filied wvith broken stone packed in ta tht
tops of the cribs.

The winter fiuods attained a height af
25 feet above iow 'vater and prodtuced a
scour in the bottom of uhle tiver which
dug away the loase materiai at bath sides
of the piers; and excavated holes 20 feet
deep, penctrating some distance inoa the
solid clay and leavîng the piers seated an
tht tops of mounds with steep sioping
ades. Saone of the sand and sawdust
under the cribs was tindermined and
aiioîved a consîderabie amount of loose
stane filing ta escape throtughthe open
crib hottoms; at the corners. In the
interior of the cribs the piles retained
the filling and it wvas nat disturbed. For-
tunateiy the d!ay strawum was tough and
solid, and afforded sufficient support ta

the piles ta enabie tliem ta iuold the pier
agrîinst the force of the six-mile current.
WVithout iuema it is probable the wiuole
bridge îvouid have been wrecked, but
with tlucm it resistcd the flood and after
its subsidence uvas faund in undisturbed
level and alignaient. No repaîrs wverc
matie to the piers except ta replace the
stane iiIinu whiclu had escaped nt the
corners, partly refll the hles around the
bases of the cribs, and protect their
siopes against further scour by rip-rap.
Sirice these repairs the bridge bas shown
no sigps of further dama2ge from scour
and is cons;dered satisfactory by the
eaa,incer, Mr. Frank A. Hibbarc'&Ottanwa,
who constiucted it and executte j4'e pro-
tection wvorks described.-Engincering
Record.

A SEVERE TEST OF BRIDGE
MASONRY.

The highway bridge across the St.
Francis river at Richmond, P.Q., Canada,
consists of ive i 5o-foot steel spans with
trusses 2o feet deep and 18 ficet apart in
the clear. These are supported on stane
piers founded an the shallowv bottom of
the river and ri.e ta a height of about
25 feet above ordinary stages cf the river.
The bridge wvas buit, according to tht
Engineering Record, twelve or fifîcen
years ago by tht Toronto Bridge Corn-
pany, of which the late job Abbott was
then chief engineer, and il remained in
service in gond condition until tht witer
cf 1898-9, wvhen an unusually high flood
swept great masses of îhîck ice down
alzainst the bridge and finally swept avay
ont spin and damaged ane af its piers
wthouit overthrowing it or injuring the
remnaunder of tht superstructure.

Tht pressure ivas so great that tht
wvhoit cf tht tnp and tht iowtr part of
tht dlowvn sîre;m end of tht pier wvas;
moved bodily dowvn stream four or five

feet, siidiog on tht pier ioundatian nnd
spiitting tirt pier verticaily from the
botto1in ta the fifîh course fromn tue coping.
Tht mtsonry wvis composedi of large
blocks of himmered stone laid in Cood
cement martar and moved as a whoic
withuut destroying its ioîegrit>r. Tht up-
streamt end opened i0 te j.oints. so as ta
forai an arch wviih one end resting on
tirat part of tht footing which %vas ot
dusplaced, and tht structure prcservcd
its stabiity unil alter the flond hadt re-
ceded. Tht spin ivas then temporarily
supported on falsework, the pier taken
dlown and rebuiît with most cf tht aid
stone, and a ntw spin buit by tht Do-
minion Bridgt Company, Montreat, MIr.
Iliuelps Johnson, M. Arn. Soc. C.E.,
manager, and Mr. G. H. Duggan, NI.
Amn. Soc. C.E., chief engineer.

COST 0F PAVEMENTS.
Tht foliarving is an approximate esti-

mate cf tht cast of diffcrent kinds cf
pavements :
Wooden blocks (concrete 6 in.), per

.square yard----------------------.$'2 2'
Brick, eand i in , concrete 6 i........2 84
Gravel 8 in., brick laid! flat, sand 2 un.,

brick on edg .....-........----- 2 23
Bituinnus rock 2 in., concretc 6 in... 2 70
Bituminous rock (Salt Like)----------3 00
Stone blocks <Denvt:r). $3.30 te $3.47. 3 38
Asphait (Denver), $2.85 tii $3. 13-..2 99
Cegdar bliock, pine plank futindatiuo (St.

Paul)----------------------....i 15
Asphalt (St. Patul---------------...2 6
Brick, concrele foundation (Detroit) ... 2 75
îAsphaht, concrctc foundatiun (Detroit).- 3 -27
Brick on ecîge, sand t in., brick fiat 3

in. f hilorninglon, 111.>------------.Z 25

According ta the report cf Mr. P. W.
St. George, city suiveyor cf Montrent,
tht area of permanent pavements in that
city on DecemberSibt, 1898, %vas 659,693
6quare yards, or 145.7i0 tineal feet. Tht
conteris used include granite, rock as-
phaît, scoria, tamarar, syeoite, porpuhyry,
round cedar blocks, Massiliion blockb. and
Trinidad asphaît. Tht flrst permanent
pavement uns constructed in 1875.

"BEAVER" PORTLAND CEMENT
A lIH GRADiE J'Oit2LAD), CEJLEXI

Mlanufactured by..

TEE BE! VER PORILIN CEMEKI Co., 11#I11D -WORNS: N!RISRKK, 0NT.
SOLE~ SALRS AGILN

COMMERCIAL WOOD & CEMENT COMPANY
Canada Mie Building, MontUeal.

Largest %Votks un Canada. Write for Priei.

BELLfOTSK, DELLON & CO., 30 si. rMd:Xv<rI.ilo tea
S5ola Agents for the Compagnie Genera.t, des Asphaltes de France (Rocit Asphzt)

CEMENT NORTH'S CONDOR
P4ving And Piri) Brc à SPeCraitY 1 DYCIdERflOPP" and WHITE CROSS 11Brande

MORTI'S 10"C~ 81119 AIDEn FIRS PRIE unD COLn â[Dit Il IIE 111111RP EXM111îlO

"CERMANIA"BRN
"'b-HIHESI CIASS PORTLAND CEMENI

hicGILL UNIVERSITY TESTS, 1898.
Fjneness :-rosidue on 100 sieve, 4.45%.
Tensile strength : neat: 7 days, 629 lb.

di dg 28 «' 773 lb.
0---OP ALL, PXRI4T CLASS flEALMPIS-o

~~BUUMAM" BRAND

e--THE BEST LONDON PORTLAND CEMENT
As tised for the foltowlnz wo.k:- Kt-watin Pa~wer Ca.'s dam ai Lakte nt the
%V"%d; Canatd- Paper dos dam nt Wvinilsr hUi; Goverrment ttreakwaler.

CBulfato; Dry Docks. lirnolaty-n and Lepgue btand ; H udun River Tunnet:
4 and à vast amount or railway wotk, and miltage of Strict Paving tiroujrbout

ONDOV' Canda OF ALL IST CLASS DEALERS.


