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DETROIT RIVER TUNNEL.

““The plans for the tunnel ander the Detroit
River, between Detroit, Mich., and Windsor,
Ont, to be constructed by the Michigan Cen-
tral R, which operates the Canads Southern
Ry, have been comgpieted.

The fength of this tunnel, including ap-
proaches, will approximate 12,800 1., or 2.42
miles. The subagueous purtion of the tunnet
will be 2,625 ft. bmg - The other portions ure
0 he as iflows —Easterly open eut, 3NV
easterly approaci tunoel, 3,100 [t
westeely open eut, 5590 ft; westerly
approuch tunnel, 2,135 ft. The bids
{or this work were lmsed upen sec
tionat letting, the two open and two
tunnet “approaches mentioned in the
furegoing cupstituting sections 1, 2,3
and 4, fx the order above numesd; the
suhurgueous tunnel constituting sertion
5 the Windsor shuft section 8. and
the Detroit shaft section 7. ;

The location of the river portiun
of the tunnel is such as v be sub
stantiaily tangenital to the curve upon
which trains enter the stution on the
Detroit side and to the vurve by which
trains now turm toward the fervy slip:
on the Canadian side.  Such curva
fire as is necessuey 18 loeated in the
approach tunmels on each side; a8
shown in the geaeral loeation: plan
The st on the Canndian side iy
ot the western extremily ol the new
Windser yaids, 5 on the Detvoid side
the ‘approach ends in. the Detroil
yards ~ Dn the Windsor side it is
proposed o erect 3 passenger station
4 shoet distance east of the summit,
and the plans show a suggested con
nection with the TINR. at this point
A connection with the Wabash-G.T.R.
fine is suggested at Walkerville fet.,
from which point also Ffreight ears®i
the Pere Marquetic are takea to De
it by the CPR,  The location ap-
pears 16 be the best possible, taking
fnte comaderation 1He various iter-
ests that will or may be served,

The feature of engineering diffculty
is, of vourse, the submerged section
of the tunpel  For the construction
of this main section five plans are presentesd.
1 the hidders  For the purpose of e
ducing hazard, cost, time of construction,
length of tunnel and 5ft of traffic tonnage,
and also to widen thie field of bidders, the ton-
nel company offers three destgns which dis-
pense with the wpecessity of using shields
for the construction: of the subaqueous por-
tion. Design “A7 was evalved by W |
Wilgws, VieePresident of the New York
Central, and at the head of the advisory boand
of engineers, of wiich . A Carson and W,
S Kinnear are the other members. 1t may
e briefiy descrilved as a method by which the
previous muaterial underlying the river may

¥
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be replaced by a watertight muterial of con-
crete, placed under water, and throueh which,
without the nse of sijelds, the inner tubes

or tunnel proper may be constructed, so as to.

secure  watertightness and continuity  of
strenygth, with an absence of frigh air pressures,
This method alsy dispenses with the use of
cofferdams.  The progressive stages of this
design are:

fa) The dredming of a trencly

(b) The depusiting in the bottom of this
trenel s a8 to fornion barrier hetween the

THE HON, L. B BRODEUR, WP,
Minister of Macise and Fisheries

mideriving clay and sand and the superim-
posed concrete, of Mrwo men” stone to the
depth of 18 inches: that is, durable sownd
stone, mmying in size from quarry spawlsito
2 maxitmem size that Tan be handled by twa
e s

(¢} The constroction of tempotary plai-
forms in accordance with the permits of the
Unized States and Canadihe governments,
upon which the contmctor’s srchinery, in-
cluding nrxers, etc, may be placed, these
platiorms te move progressively across the
e as the dredging and other work permit.

(@) Depositing of concrete by the Tremie
bucket or other pracess approved by the

Marine, Grain Elevsator,
Contiactors’ interests
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engineer for a depth of approximately 2 ft.

() The plucing of saddles, with the aid of
blocking and wedges, upon this bed of con-
crete;, upon which furms can be lid.  Asan
alternative method it 15 suggested that piting
e be driven after thie french is exeavated,
and the piling cat off at a proper heteht to
receive the saddles, s as to dispense with the |

« e of hlocking and wedges. ) :

{f) The consiruction, on shore, of forms
consisting of timher and steel in convemient
fengihis of 5 1o 500 i, to be coupled together
in pairs or otherwise, (s he floated in-

o position and gradanlly sunk until
they rest on the saddies.

(g} Placing concrete under, around,
Between and on top of the forms by
the bag, Tremie or bucket provess, su
as -entirely (o encase the forms. It
is upticnal with the contractor to join
adjocent forms under waler inosuch oo
manner as Hy o secure walertight con-
nections, vr to leave su open space he-
tween them, to be Blled with concrefe,
ti set a5 a bulkhead, sepurating the
adjacent fopmns, aml oy be cut out after
the wirter hos been expelled.

(h¥ The pumpring of the water from
the first section ufier the comcrete hus
hadt an opportunity thoroughly to set. .
I the leakage is found to be exces
sive, the procedure is to use air of sui-
firent pressure o enable the water.
pruofing to be perfected and the inner
twbe or tunnel o be property con-
structed.

(i) Should the eootractor eleet o
adept rolled steel for the forms, they
wonld be constructed with watertight
joints in such a manner, that left in
the work, they will oct us wuter-
proofing to prevent the percolation of
water against the exterive of the inmer
tubes of the tuanel pruper.  Should
1he contractor elect 1o use wooden,
forms, waterprooting may be pliced oo
the exterior of the forms before they -
are synk into position, so that when
the forms are removed the water.
proofing Wil remain in place. This
method would require the use of air
pressure to prevent hvdrostatie pres-
sure from distorting the waterproofing.

(i) The comstruction of the inner tnbes of
the tunnel proper, afty measures huve Deen
tvken to muake all sections thoroughly water-
fight. B .

. DESIGI TR Sy el

The secomd design odered by the company,
swhich does not Tequire the use of shields, was

e B A Cwson, of the advisory
{woard of engineers, 14 s o method by which
the inner tubes of the tanmel proper ame first
fuilt in foats veon dry and, foated and sunk
jnto positionon x foundation like that deserib-
ed for the first-plan, snd joined together by
3 suitable method, giving continuity of con-
struetion and watertightness. In following
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DETROUT RIVER TUNMEL-~PFLAN SHOWING CONNECTING LINES,

this method great pains would of necessity be
taken in jvining the sectivns, 5o that the joint
will not be an element of wepkaess in the
siructure, but will be fully as strong a8 any
portion: of it.  These tubes would then he
encased in conerete and protected by hack-
filling and hy dprap.

Design “C" iz practieadly the same as
design “A." except that a certuin style of
steel forme and armngement of reinforce-

ment are prescribed

Design "' D" gwr.s the hiddess the option of
selecting the wellknown shield method of
construetion. It is pointed out, However,
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TYPICAL SEUTION AND PLAN, DESIGN A"

that the necessity of
retaining the summits
of the tunnel gradients
as estimated causes o
loeation of the top of
the tunsel for the sub-
aguenus section so close
to the river bed as to

“ require artificial fifling

in urder to hold air,
the use of whiclk is
necessitated by the
shield method.  Con-
tracturs. who  choose
this. method st
therefore be under the
necessity of estimating
for the placing of tem-
porury S blankets.  or
masses of clay on top
of the location of the
{unnel, o as fo give
the necessary thick-
ness between the top
of the shield and the
water to prevent or
reduce the eseape af
c‘wnmpm&d air.

CONTRACTOR'S ALTER-
NITIVE METHOD.
Design: “C,”" before

mentioned, gives the

contractor the option
of submitting supple-
mental  specifications
and plans ifustrating
the type of construc.
tion upon. wiich he
would prefer to bid,
proy 1;h im‘ﬂtﬁaﬁ- the
on the easterly and
westerly approaches
shull be wme as

westerly approagh, and. .!3;{;% equal
curvature on the easterly approach. I is
furthes provided that the ot from the sur-

face of the Detroit River to the outer clear-

ance line of the tunnel construction shail not
e less than 41 ff. where the depth of water
; it ki

tunmel ‘express i stromg preference
for the fixing of the summils of the easterly
and westerly gradients at the points showa -

“yipon the company's plans, because the estab.
lished: paints are based upon convenience to
the track and yard favouts adiacent.
GRENERAL DESCRIFTION.

The maximun: deptivel therver at the pro-
!mseﬂ site of the tunnel is about 45t and it
is provided in the specificatinns, s mentioned
elsewhere, that the clearsnce fine of the tube
structure shall not BHe less than §1 B below
the surface where the depth of witer now
erjunls vr exceeds that amount.  The maxi-
iy veloeity of current at the time measure-
ments were taken (Aug. 28 to Bept. 5, 1905},
was 340 ft. per second, and at the bed of the
river §.17 ft. per second.

The soil to be excivated consists principal-
iy of blue clay, with greater orless adinixtures.
of gruvet and sand.  In the borings taken on
each side of the tunmel site, at miervals of
106 ft. throughout the entire length of sub-
arjueous and approach tunaels, hard pan was
siruck at ghout 35 feet heluw the lowest point
in the bed of the dver.  In tase of the use of
piling as an additonal support for the hottom
of the tunnel it is required that piles be driven
et i’efu;ml.

As shown by the necbmpanying engravings
of typical sections of the tinnel, it is provided
that the interior dismeter of the tube shall be
18 f1., giving o Keight above top of rail of 16 ft.
Puwer conduits will be located on the outer
side uf the tube interior, and telegraph, tele-
phuoge, Hght amd signal conduits upon the
inner side with o clearanice of L It 6 in, be-
tween.  In all of the vorious possible designs
submitred for the consideration of contractors

rovision is made for the liberal useof concrete.
?)mi WAY provides for flling the tunne!

trench to a depth of 5 feet with Class B con- .

erete ghove the shell of the tunnel tube, which
ig ttself of Class A conerete, 2 it in thickness,
reinforeed with 1-in steel longitudinal rods,
spuced 14 in. centre to ceatre, and inner and
outer circumferentinl rods of the same size,
spaced § in. centre to centre,  In the main
features of construction the other designs
submitred, with the exception of the shield
method, do oot differ essentinily, Design
R provides for a Alling of coacrete up to
uniy o short distance above the centre line of
e tuhes, the balance being Lackiilling, and
a protection of riprap, while Design “C7
provides for vuter and inner shells of -in.
steel, the outer shell heing m?wrm:l by rings
af H-in. I-beams of 30-pound sectiny, spaced
4 ft. centre to centre. :

Design ** D’ provides for o tabe, built upof
cust fron rings composed of sepmental sectipus
26t 8 b in width and 6 {5 3141400 inlength
on the onter face, with flanges 11in in width,
and 11§ in. thick on the inner edge, and two
intermediate brackets of the same thickness,
summdin% the longitudinai flanges of each
section.  Fach section is tapped for a 13 i

mg‘:‘!isé speciﬁc:fims for the tunnel structure
indicate that mueh attention is to be given to
the ruality of Portiand cement used, to its
mixing and the method -sﬁapp‘i:?m inorder

to insure the greatest Sand
T s ise prcpone e
mrc-smm of which shall

Tem Rl
tar of the grade known os "straight run coal
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DETROIT RIVER TUNNEL—PLAN SHOWING CONNECTING LINES,




#f B
e e
‘_i&.‘r R e = 3

¥




WESTERLY APPROACH.

DETROIT RIVER TUNNEL—SOUTH
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DRTROIT RIVER TUNNHL—TYPICAL SECTION, DESIGN "D

tar pitch® will be used.  Felt must be dipped
in pitchand weigl[ghnui fess than 15 ibs. to each

106 square ft. e Class * A" waterproofing
will consist of three livers of felt and four
fayersof eoal tar piteh in slteraation, each strip
or piece of Telt to be laid soas to lap wetl aver
the previously laid strip.

The Detroit River Tunmel Co. bas already
completed the excavation of o karwe portion of
the Windsor shaft, and will complete in a
similar manner the excavating of the Detroit
shnft,  This work will be tunied over o the
will complete the cxcava-
tion and assme madntenance of the tempor
ary work that has been placed.

ing questivns that nmy arise as to
what obstruction to navigation would be oc-
casioned by the trench method of cunstrue-

. by the plans submitted, it was.

tion proposed,

shm.mthrsalgsfsﬂhn of the Lake Carriers’
*Assnciation, at 3 meeting held in Detroit
on Jan. 23, with the Board of United Staies
Engiteers appointed by the War Department,
that the impairment of the waterway will be
Smmaterinl,  The total width of the river from
_ fmrbor line to harbor fine is 2,400 fi. Tt was
“shown that the tommel hﬁikﬁugs;{mﬁpnswiﬁ
not ohstriwt more than A00 [ oF this distance
At any one time, leaving the remainder clear
o mavigation. Tt was however, suggested
that 2 patrol boat be matatained to seeve asa
pilot 1o passimr vessels to indicate tn them
the partieutar portion of the chauel that af
any time was free and unvbstructed, and

maintenance of this boat H. B. Tedvard,

e
* Chmirnian of the Boaod of Directors, at once

assented on | f of :
Rd. It is expected that the actual work in

“cupitad is incrensed frov STOO000 tu 81,500, -

the Michigan Central  develop
Michigan 'j"“_stéad_zin""  enterprise

the river will be completed in eight or nine
months,

The cost of the tunnel i3 estimated at from
£7,000,000 to 8,000,000, and it is expected
to have a capacity Tur the bandling of about
4,000,000 cars per yesr. The present busi-
ness of the Michigan Centml Rd. amounts Lo
about 300000 cars annually, and other roads
that may be expected to yse the tunnel Tmndle
about 300,000 cars. g

Fhe ronstruction of the tunnel is in the
ands of an advisery board of engineers, con-
sisting of W, I. Wilgus, H. A_ Carson and W,
S Kinnear, Mr. Kinnear being chief engineer
and in direct charge of the work.—Railway
Age. :

el

The Exeeutive Council of the Canadian
Manufacturers’ Associntion, with a view of
huilding vp trade at Canadian ports, has
passexd @ resolution favoring the application
of the preferential tarfl in favor of Rritish
woexds only on such as are fanded direct at
Canadian ports. At present the preferen-
tal tagl is a‘;}plied to goods entenng Can-
ada, through UIS. ports as well as goads
eoming direct to Canadian ports.

" The Shedden Forwarding Co. has besn
granted o sup T
Dominion Companies’  Act, by which its

00 and #s powers have been exie

B0y
that it may engage in the manufacinre of

vehicles of every desription; construct and

aperate  grain
X

3 g b
e LB

tal charter under the

e ons oFf
walls: frgured for
e Mycirusotic
by Fresavre

13 {Mﬂ{d Jires 850y

DETROIT RIVER TUNNBL-—RETAINING WALL, BASTERLY -AFFR(}ACH:

C.P.R. Western Officials’ Conference.

Following are the opening remarks of W.
Whyte, Second Vice-President CPR, at
the conference of officials, Western Lines,

" heid at Field, BC. Feb: 12 and 18—~

There is nothing novel abeut such o est-
ing as this in teeritory under my jurisdiction,
as 1 understand that officers have frequently
cailest conferences of those acting with theay,
and this widening out of the idea was adopted
by myself to permit of an exchange of ideas
and experience of all the principal officers,
and in prder that by personal contact with
those oceupying similar offices and  with
those in other departments, a better under-
standing and improvement might resalt,
as well that a more profitnble administra-
tion of the different departments of the mil-
way might result to the company. The
calendar year which has just closed has
been, in my experience, Ly fite the most
suceessful in the ooemtion of the Western
Lines with respect t) the volumie of business
hmdled, and particulardy in the improve-
ment made in most eatures of its transporta-
tion, incrensed tonnage and reduction in the
‘expense of transport, as well as the improve-
ment in the %w;:nﬁ service and  the
“handiing of pacl freight, and T think,
aiso, from the fact that € has been less
distusbance of the car and ' the power sup-
plied during the wovement of the wheat
crop in districts not divectly affected by that
‘Toent in the carrying out of work anthorized
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The M.C.R. Detroit River Tunnel.

The tanne] being built under the Uetrat
Hyver for the Michigon Central Rd. possenger
amd  freight  service, wus  dheirated and
described in onr issue of Apeil, 1906, pg. ind
The foltowme additional mmformaton hus been
received in regard 1o iis eleetrical equipment.
The electric section will be 4.0 mules hung and
will womprise within the yards some 15
mitdes of single truck.  Electnie heomotives
for operating throogh the tunnel were de-
cided upon bectuse they would aot only
permit of greater celerity m handbng rrffic
bt alse affued o complete solution «of ihe
ventflation  problem.  Six 0-tos direct;
wrrent locomotives of the swivel truck type,
with peared motors, will comprise the injtl
eupment for haulmg botl Treight and pas
cenger trains.  Raeh locomative will be cap
able of hauling o Y on rrasn wpoa 2, grasde
a2 speed of Hrmiles per bour, Four 280
horsepowes motors witl be mounted on each
Jocopotive Twe motors bemny sdaced onoeach
of the two swivel tracks The eleetrie mulo
ple umit conmted svstem will be furmshed
i oenahBng the lecomotives o b vperated
singly vrom trin Cwrrent for operating The
motors will be taken frow o third mail by
means of coptavt shegs  Aurmanmatw, high-
speed air brakes will form o peevssary pan
o The copurpme '

Current for sgpwrating the svstem will be
purchased frem the Derroat Bdson Co o, oand
will be delivered 1o o subsration ot Detron
ab @ petentml of 4300 velts, and a1 o fre
guency of Gt evcles, AT the subsarion 1w
Pangkilowntt synehronots mobor generaise
sets will be installed fof supplviag direct
current to the third rodl ot 830 velts A LS
kiloawutt, 125 velt exater for the svnchronogs
pist e will be mounted on o shaft exid@hswon of
cavh of the motorgenerator seis

A very comnplete electrie haehitmg anid vlee
tric pumping equipmenst forms o pant of the
prisjeet The vards and appronches o the
tunnet will be lightesd by atre bonipe, while the
ramae] Heell will be dlnmnaicd by mcandes
cent lamps areanged on duplicaie areuits
Altermating current from the mim poser
supply, at a fréquency of 60 eveles, will e
used op 1he lighting orourts o josure an
purnterenpiey Dbt sorvee. the hghiting
cirewts i the tunneis are s armnged that
half the buops o both tanmels wald burp i,
by chamee efther of the Hghting crasts o
the tunnels sheuld e brokes A siogle 3-
phase distributing ewent will run through
each tunnel and from these cirout= simtabie
comneeiions  will be  muagde e stepdown
tramsformers  The scenndarws of the sty
down rrupsdormers  will B ipterconpeoted
with duplicnre erreats for ball the lamps in
cavl of the ruynmels

Foar kf—'f'?ﬁi'é thy tunnel {iz’}: fr‘.‘:‘ SR wii}
pa preavided, each sump drained by meduetion
tpober centrifegal pamgs arninged e daph
cate The metars o the pumpe will eperate

J%b (757
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citded upon becuse they woold ma only
permit of greater eelerity in buadling traflic,
g alse afford a ganplete soluton of e
ventilation  probfem.  Six likton divest-
current leomotives of the swived truck type,
with gesred motors, will comprise the fmitial
etpuipment for Imulimg both freight aod pas.
sepger trafns. Eoch esmotive will be eap-
ablie of houling o U ton tram up a 27 vrade
at a speed of Hhmiles per hour., Four 250
Borsepower nnitors will be wounted on ench
fwomnsive two motors bemng placed on cach
of the twer swivel droeks,  The electre nealii
ple un contrel systerm will be furnished
it emabling the lovomotives to b operated
singly pr bnotrabn Current for operating the
totors will be taken fooan o third il by
meuns of comtact shoes.  Awtomalic, high
speed gir brukes will form o necessary purt
il the cqupment

Carrent for opersting the svsieny will be
parchased from the Detroit Edison G wad
will be delivered o a suhaationat
at g o potentiol of 360 volts, ek Qi
gquency of 650 eveles. AL the substution twoe
Paitikilowatt synchironous motor-genperatoer
swts will be ipstalled fof supplyving dineot
vurremt o the third mil ar 830 volts A 15
kilowarr, 125 volt exciter for the syavhrogones
fnotor witl be monnted on o sheft exthsion of
g':-n.‘i's wf the !I)nhni"—g{r%;i‘fnh»r e i

A very vomplete electriv hghting and elee
tric pumping eymipowat forms a part of the
pruject.  The vards andd approaches fo the
tenmel witl be highted by are mmps, while the
tungel itselt will be illaminicd by meapdes-
vent kmeps arraaged on o dupioute circons
Alternuting  current from the pram power
sppply, 41 o fréquency of 60 evcles, will be
usedd on the lighting civesits, To msure an
pminterrupted  Bghung serviee, the lghing
circuts in the tunoels sre so oarranged tho
hulf the lamps i dwaeh tumeels wall burn 3
hv chunte either oof the Dighting cromis o
the tupnels shonld be broken A single G-
phase distributing ciret sl run through
pach tunnel and from these cireuits suitable
connectings. will be mude 1 stepdows
teanpsformers The seeondunes of the <twep
dewn tronsformers wifl e inlerconmecredd
witly duplicnte cironits for half the Tumps in
vach of the funnels

Fer keepitie the tannel dre five samps will
Va previded, eael sump deidped o meductneg
meter poptrifueal purpps wrmanged woduph
eate. The mmotorson the pumps will openite
direetly u1 440 vels and the contralling
cirenits with enmpensators will be centrudized
i the substation. For indicating che wmount
of witter w each sump, o doat systenm will be
provide] mving both visible and sudible m-
divating devices ip the substution,

Xp ot subsiatien o regulztmg storage
hattery will be provided 1o enrry the fuetua-
tiopsent She fooel TF the unin power supply
froa: e Detpar Fdison maies showld be in
terrupted this storage  hattery will hove
sufficient cipacity fu operate the eatite SVSs-
rety for half an bour  In soch an emergeney

the ligh e amd pumiping altermuting carrent

eoguiprwent will be enermized by 50 exvle,
altermating eurrent from a Miktownit motor.
generator st the driviag motor being sups
plied with current from the stomge battery,
Flexible switeling arrangements will e in
stalted 1o ennbde this Imterchonge of power
suprdy 1o be easily amd quickly made
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