
The Canad Ianungne
VOL. V.-No. io. TORONTO AND. MONTREAL, FEBRUARY, 1898. PRICE, ta CENTS

i441.00 Prit VEIi.

Zbe Canabian lEngineer.
1551110 làON4IULY IN4 litI IliTtIESTS OP TII

CIVIL. NIECHANICAL, ELECTRICAI., LOCO'MOTIVE, STATIONARY,

MARINE, MINING AND SANITARY ENGINEER. THE SURVEYOR,
THE hIANUFACTURUR,. THE CONTRACTOR AND TE

MERCIIANT IN TUE LMETAL TRADES.

SUBSCRSPTi0x-Canada and the Ulnited States. ipt.00 pet year; Great 1fritain
and fortign, 6s. Advertising rases on application.

0,nicss-&z2 Church Street, Toronto: and Fraser Building. Montreal.

BIGGAR. SA.%UEL & CO., Publihers.
F. B. BIGGsa Address-I'raser Buildinr,
R. R. SAmuzL %1OHTjtcAL, QuLc

Toronto Tolophone, 1892. Montiesi Tolophong, 2589.

Ail business corresponclenco ahould lie addremied ta our Montrent
offlic. Edîtofil Matter. cnte, eleetr0m and drawingu aboula Le
addresed to the. Toronto office, and theuld be sent iviienever
possible. by inali cot b>' cxprêam. 'Tito publiahers, do not undertake to
pay duiy on cuiti from abrond. Chiangea of adrertisementa should
b. la our bande not Inter than the. lot of eseh nsontb to noBuro
Insertion.

CONTENTS 0F THIS HUMBER:
IAr PAGE.

Acetlylenc Gas Generator, A New ... 290 Machines........ .... 253
Csanida Ilolds lier Own ........ .. 27 MarIne Nes 10
Czinadian Societ> uf Ch' il Engineers 291 Miet.il Importa frein Great llriain ... 28
CoQ%, iton Columns. Tests of ... M M~inirng Matters................. ...34
ChIiuneys, Down Draugbt in Do- Moior Car Industry ............. 2....«

nairi ......... ............... . 291 N',iagara Power C-nipany. The, 298
EIevaturs. Iidraulic %.s. Eteîrac ... 30S OgilvIe. WViliain. Ilc Caaiari

É.letrc lahe ............ ... ý30L1 Engineer .......... ... ......
Engineers. Canadian Association of I 'ersonal.............................. 32

bi-lionay.........................29M Railîway Engineering .............. 277
Engineers. Canadian Society of Refuse. Disposai oi Towns'.. 206 e

civil....... ........ .. 2M Re-Forestiaîg Cor :isison. Thse O-
Fires of tiseNonth,..................306 tatio ............................... 305
covernor. Tise Steani Engine. 297 Silver in thse Ottawa Valle) ........ 85
Industrial Notes ..................... 2M90 Survcyors. Ontario Land.....2199
iCnapp Roller Boat, Thse..........307 Toronuto City Hall. Thse......... :.*. 298
Llcraty N ....e............... 98 'lcrPwr nCaa..........M294r ow

For TIIs CANADIAN ENGINEER.

RAILWAY ENGINEERING.*

13V CECIL B3. SMITH, %MA. E., %IEN. CAN. SOC. C.E., ASSISTANT
PROF. 0F CIVIL ENGINEERING IN M'GILL UNIVERSITY.

CHAP. 'V.
ROADBED CONSTRUCTION.

ARTICLE 23.-ýAsoNRY BRIDGE Pi ERS.

The mnaterial most conînonly used for nîasonry pier
construction is stone, althougli in certain cases brick may
be Cheaper and also satisfactory; but whercver there are
strong currents of wvater or jarns of ice or logs, brick is
hardly suitable, as the individual pieces are liable to dis-
placement ; but concrete piers are becoming quite common
in certain parts of Anerica, the compact and simple forin
of a pier lends itself readily to concrete construction, the
ebb and flow of tides wvill flot affect wVeil made concrete
wvhereas it lias a disastrosîs effcct often even on the
heaViest class of nîasonry, percolating through the many
joints loosening the stones and mortar; concrcte piers
are usually much chcaper than first.class masonry %'vork,
and even the compromise of a pier with the sides and top
of stone and thc interior of concrete, offers considerable

'fhis &crie% c papera will bc Issued ln booku trn as soon as sbey bave
appeatad la Tais CAxàDt ENOiNIEL

saving. In designing pkLrs located in river beds wve have
lhree special questions to sttudy, narnely, the dimensions
and construction of the coping, the batter of the sides to
insuire stability, and the design of the cutwaters; of course
the question of foundations entcrs into designing this class
of work even more seriously than with structures buiît un
land, but the subject of fosîtidations will be takien Up in a
more general wvay applicable to ail structutes.

(i) The coping dimensions w~ill bc deteîmined by the
Nidth apart of the trusses, the size of the bed-plates, and
the loads to lie carried locally on the masonry wvork, the
variation wVould be for single track roads, from saY 4 feet
by 16 feet under coping for smail deck trusses to as large
as 12 feet by 40 feet for long through spans. The coping
should project two or three feet beyoîid the bed-plates at
the ends, and six inches to tîvo feet at the sides, depend-
ing on the wVeight of the span. Copings should consist of
an x8.inch thickness of very strong carefully made con-
crete, stirfaced with a layer of i to i mortar before the
concrete lias set, or if of stones, they should be large,
wVell.bedded. cut ail over the top surfaces by fine pointing,
pean haninering, or in some way giving a good surface for
the bed-plates; the vertical joints should be cut and pre.
ferably the beds also ; but the faces look tietter with the
quarry face left on, if thie rest of the pier is rock faced
ashiar. Thcey should be dlowelled into place, or claniped
to one another, and so arranged that the pedestal plates of
the bridge trusses ivill corne exactly on the centre of a
large stone, or if one stone cannot lie found large enough
to distribute thle Joad, a large, deep pedestal block shouild
lie ctit for the purpose and placed on top of the coping;
fur very large trîîsses, a steel pedestal is constructed to
distribute the load over several coping stones (e.g., ncw
Victoria Bridge). Coping plans showing the exact size
and position of eachi stone shoîîld be furnished the con-
tractors, and it is a niooted question, wvhetber better
resuits as to exact surface, etc., can be obtained by hed-
ding in mortar, or by shiniming up the wvhole doping to
an exact level on wooden chips, then pointing Up ail the
outer bcd and vertical joints, and pouring liquid grout
into the receptacle of iinterior joints and beds thus formed
until eVery crevice is filled, the latter plan is probably
preferable, if care is taken to have the joints and beds
open enotigh to secure thieir being thorouglily filled, par-
ticularly the beds.

(2) The batter of the sides is usually 1 ini 12 or i in
-24 and is a niatter of appearance, as vertical piers -,vould
look tvp heavy, but in each case a calculation should be
made for stability, under the rnost unfavorable circum-
stances; considering the stahility in direction of the rail-
way line, the forces acting wvould be (a) the wvind bloving
at 450 to the direction of truss, on the truss, train and pier,
at say 4~p lbs. per square foot, the force of a fuilly braked
train coteriig one or two spans depending on the location
of the expansion rollers, at say, Ico per cent. of the weight
of the train, and vertical loads lVhioh wVould consist of a.
loaded spari and the wveigbt of the pier itself ; the resultant
of these forces should flot fali appreciably oîîtsidc the
middle third of the base, (b) witb the wvind as berore, but


