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Canabian &otittp of CiUil Cngineers
INCOHPOHAIMt IW7

Tm: QiKBEc Bkidc;k

N««*H on tJ,« Work of .Ik- Si. I .nvri.u. UridAf Conipa.., . in IVepurinfi
tbf Actfpted Ufsiitn for the Construction uf

the Supcrittructure.

Bv i. II. I)LC;G.\.\, M.(an..So«-.i:.F.. |';,m PrcsUltnt

C?8C35
It of an illustrated lecture ftiven at a meeting of Ih.- Society

on January 10th, 19|J(.)
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Ptww read and wnd m a« full

ditcuMion as powiblo at Mfl.e«t dat*

Canadian i^tnittp of €m Engineers
IN*ORI'«)HArKI» IM;

N.B. -Thi« Hoci«ty u » b-nly, .|,„., „„i i,„|.| a^,.|f r,.,rH.niiibl.- for
the ittkU-minU ani opiniuru a.|v«n<>i<l in any of iu pul.liratiooa.

THE QUKHKC mtllMJK
Notw on the Work of the St. Lawrence Bridftc Company,

In Preparing the Accepted Dcalftn for tht;

Construction of the Superttructurc.

By C. II. DUC;c;an, M.Can.Soc.C.K., Past President

CTnxt of nn illiHtrntwl Irntim; nivi-n at .i nun^tinit .,( th- Soci. ty
'•!> Jtiniiiiry lOfh, If»I8.)

A |)a|)..r .l.'Hrnl,inK ih,. H,„HTH»ru.tur.. of ili.> (InvU,- Uri.lK,. i.i ,-,

rour^of |,r..|mrMtioi, by thr i;nKin.'.r..,f th..Sf,L.,«r,t>..,. Hri.|«..( o.niwi.v
It will l,owi.v,.r Im. ,o„m. ii„„. |„.f..r.. tl,.> ,,»,«.r m |.n-,.rilo,J a., many .-.U
culationH „..,M Ik. ahhreviar...!, an.l .1... worki.iK .lra.si,.„M. ..n-l uuiuv'„t
the drfjwiiiKs for fhc ••on.tni.tion .•<|iii|.inrnr. a. u,.|| a* th.«,. ,..,,,.,1 for
in«trurti„n to tlu- mIk.p an.! (!„• ..r..,.fi„n for.r. nni.t Im ,„i..n,H..l into
forms that will ..oni.. within llm roniixws of an onliimry |.a|KT.

The puiMT is IwiiiK written in onler that the me,„lK.rs ,.f the S<Kietymay have f„r r.-feren.-e a te.hnieal .h-s,ri,.tion of the stru.ture as built
and of the s,M.,eial plant an.l nicfluKls employe.! in its i.iMiMifa.tiirn and
erection, but it will not e„nie within tl ,.,„. of the pa,..r to ,l,.sem«
the dwtiKiw prepare.1 for tender or the ••onsi.lerutions that I.hI to the a.lo,>-
tion of the final desinn.

''"''«'•«' art-' however some enniuM-riiiK ronsi.l..ratioi,s in .-..imcrtion
With the prelmiinary .h-si^,,, an.l trial work lea.liuK up f.. tl„. final .lesian
which, whi e lK>yon.l the soo,h. of the pa,Kjr. may Ik- interesiiuK to thememlmrs of the So.iety. Moreover, I fwl that th.- So,iet^ sh.,ul.l hivo
some record of those who actively contribute.] t.. the suc...ss of the uii.ler-
takinK lK.cau.s.. so many engineers have Ih-cii emplove.l u|K,n the w.irk
and It has Ikh-u so unusual, an.l o.' such Umn .iurati.,n. that a mere state'
ment of tho.se in .harRe of various IVpartmei.ts at the finish of the work
would omit the names and res,H,nsibilities of some wh., shoul.l be rc-onle.!m the hLstory of the un.lcrtakiriK.
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I.. •»• III nil TPmfnvU ii .k-.|riiM<- oIh- itiHi iulM-n««-'l lo li iMlir. In irm . nl|.^|
M|».i. II onl> I M ihr n>iMliiM>n thni fonirni'ii>r» vwMtl.j U ntlimiNl i.. .idMitl
i.n.|rr« •.II llM'ir <mii .Ii..ikii. ,f f|„.x »., ,\,:,nu\ .,„.| ,,f„l«,l,|v >I.m- i.. iIh^.
.li.imr.'.-iiH'iii.. »..|Mkr« i».n- ih.i «.i„„||y ,i hrrii-.-.! .ii.iil it... |7ih J,,,^,
I'Mil IWi.rr l.iMlfr- H. rr mlliNl nu<\ .luriiiK ll..- •Ii« ii«m>i iIh- •|i<.ikii.

Mr FiuMnuri.-.- r.-iKiH^I fr-.m ih.- Il.mr.1 Mr llm. M.i.lfc.iuil.l!
M ran !*«• r H , « mtiiNl Urulg, liitil.b r. u « niiiclmit l.\ liirili ,iihI |«rnia-
iMiil r.-m.l.iHf. ImiI ihfii r.-»ini| fniin u.Hv.. |.-.,ii„.,iiMl«|«ii.lif,|, muh h .if

hi- (iMir II. il„. I i„i..,| .Htm.*. .uit^-MUHi U^i,,,.,. „ »M..„U.r ..f th«
ItiHirii iiiilil iIh- <'iiiitrtt.'l t^MiIti Im' iiwiiniiNl

After ti'iMbr- Htr.. n.viv.Hl. Mr Xiiiii.lit <iil| .ir..».gh ..>i.i.i..|ih|

for hii. .iraiKii whil.' tiN i<.lt.iiKiH->. Mr .M.Nlj.*ki m..! Mr M,.. I>..i.„|.|.

fii\..n^l iIm- .I.«igii of ||.«. Si lai^rt'tu-,- llri.lK.. r.,i,i|«,.\ |., „.,,|,, ,hw
.Ii.|.iii.' tl..' MiniMi.r, u« proNhl.,! f„r >„ i|... „rimi.„| «»r.|.r iii r.Mm.il.
.•:tll..| III Mill. Mr \i..if.lH , ,^,a«.„t, t*o i..|.|iiioi.«| |.;i.BM„,.r«, M.-wn..
M J. Hutl.r, I'.M.i;. I'liM 1'rtM.l.i.t CuiiH.m ( !•; uihI ll.nrv ||.»Ib.-.
\iiiH.«-.C.K. of NVw V-rk. to rt«.i.t il... H..i,r ! mtt.K to u .|....,.,..ii!

lour .i.KiH.^r- of •.„. \.lvi»orv lioi.r.l ri<'..iiiiiMtt.l.^l th.- .Ii-ikh of
tlir SI |^.Hr.i,c.' MrKiicf Coii.iH.iiy. M \aiit.|..t oi.lv .liw..iitmg.
Mr Vimt.'l.t n>MiKiM-«| hIhmi Iiim roll. itKii.* r.>.-oi,.ii..i„|„tioii ttiwn....|.t...|
iitHMit t hi- I'll! I of l-Vhrtmrv IIMI.

Mt^rx. Hiitj.-r iiml IIinIkc win- ii|i|N>iiit)'.| i., tl... H„Hr.| only to
a«MiM in <l<M'i.|jiiK ii,H.i, ,. .l.-^JKii iiiKl -|»-.ifi,„tioh- HII.I th.'ir .i.iiM'« ..u«,^|
«ill, Ihr xiKimiK of il... Conlni.t Mr .Mur|)..i)Hl.| Im.l uU, n.a.lo it »
.oiuiiiioi. that li.> .hoiil.l Ih. r.li.v...| «|„.„ t|„. ,|,.«,„„ ^.^ „rniiiKf.| iumI
ilif nititriMt awiinlttl. uinl uft.-r tin- «'oiiirii.t huh hi|cii<'<|. oh April Itli.
Kill. Mr. MfMljimki HUH tli.. only iiLiiilN-r l.-fi of tli.' llotinl MM.iit it

month Utrr. Mr C. N Moiu,nrnit, .M ("„n S.mC K , wh« ..p|N.iiii.-<| to
the ixmition timil' vii.niit by Mr Vaut.l.tV r.-«iKiiution, iin.l Miortiv ufii-r
Mr. C. C. H<hiK>i.|.'r, Piwt l»r.*i.l..|it ..f th.. Am S.mC i: . j„n....| the
Honril. Mr. S<hni'i.UT wi.h n-Kunhil u,s th.- iK-iiti of hri.lKi- Dnxin.vrM
in AiiM-rira nn.l wu.^ u vuIu.nI nii>inlN-r of th." itounl iiniil hi.N .Iciitli in Mtlti
^^* •'^'r S<hiu.i.l.r .li«l. Mr. ii. I'. Hor.|..n. M Cui.SihC.K

. who hn.l
I>...'ii S«..TOtary of thi- lioanl. wum ap|M>int.-<l to (ill the vaianry.

S..in,.tiiiu. iN-for.. thi^ Mr. l'h.-l|». J<.hnH4.n. I'n.«i.|..|,i „f the Dominion
HriilKP CoiniMiny, I'aM I'ri-Hi.h.nt of th.- S«i,.ty. ha.l arraiini'.! with
Mr. F. (*. MrMath, M.('nn.S.K-.CK, i'n.Mi.l..|,t ..f th.. Caim.lian Mri.lKi-
Company, that in vi.-w ..f th.- maKiiitii.l.. of th<- work, .iii.l the inti'n>Mt of
Canuihani. in makiiiK th. work a Cana.lian ..nt..rpri«.. thi' Dominion an.l
Canmlian Urul^e Cniipuni.'N .shoiihl comhin." th.ir forroK in tho ornaniza-
tion of Ii Hpecittl Company to trmh-r on tin- l.ri.lKc, an.l, if Mi.<-..«Hful to
larry out itn construction, emh Company lakiim a half inlcrfMl in the
venture and rontrihutinn «u.h of it.s staff iw miKht Im- ne<e«Karv to make
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l« MttI I* «*ti ihni «lt ..»»i.ii« l.ri.|»m r»,r|rt iIm* IWih »..rr ,rf ..
..MM I, I. - .,«.» .h«t, f».r »^,rl-n lirnlff. Mm, „„. , ,,^, ,.,^^^ ,^ |»r.*.W„u
I..r r ... ,».4.1. ,„ .„ U,„, »..,.. „.r r..fll. MfMl«r, ,u..| Mm- 1%,.,... |,„.|«^

i«|.|4MiiMi* tiff rf>AMtiM fhni will Iw Kivfit Uiif

II... rr|»»» ,( ,1... |{„>,,| c.M......^^,,, ^,,„,,, ,„,.„„„.,,,, „,.. ,^,,,,^,,
or ih.. rh.,.,,% H,Ml«r, l.r.,.mhl ...,l .|,.«,|y „„„n f«„|„ „, „,„ .,,„^„

.n.i.lt Hcllh .PMrv t„ ...nir.. .,f ,r,«, 0^ v..r% h.g», ...... .ir,.«.^ ,|„.
'>m^\ ..Hi.pr.-*...,,,

, h..r.|., ,h.. ......1..,,.,..... !,».„« ../ . ..„„.r.^M,„ ,„^,„»«.r,

!».. rn-r« r.l«, .|i«.|.«H| ,h.. „«. .., ..,.,„ ^.,„„. ,,„^,,,^ „^,^,,^^^^^ 1^^
..ur v...« U„. frt.l..r.. ..r ih.. \%H<,u^ Hn,i»' ,.,av U- .»« r.U-l , h„.fh ,., ,|,„«.
..»-•.. J..IMI. A,Hl w, „,wn i,mu ,m' .|.«..,J, ,„ „v..mI ... .I.-Mg.., r...,..,r.,.u
..ih .|,vmI.'.| mum rwfM-l., u m«.v »»> wHI I.. .iiar.M. ihi- .„|,jr,t |,r«.Hv

I'l.ATK III

tak. h fr„.„ il... ri.|»,rt ..r ll... Il„y„| ('..mm.*.....,, .how, tU.- .|..f.,rm ...orn
.lM.gr..i.. of Mh. ,ir...h..r «rm of ih.- I'»m»...^ ,r..«.. ,mhI (Im eOfii j..mt!« in

Ir. ull frum...! «.r.,..,„r,* d... I,.„g,h« ..f ,hr i.h<i •»»» ,„ .,„i,„.f,...|„r,.l
or Ufor.. ......r.iMc mf.. l»... .,r.i..»..r.., .hfT.-r fr.,m »»..- I..,.«il„ ,|,..v mil
(.UN.. .,. i»„. .•.m.iJrf.Hl Mr.......r,.. ,1,,.. ... ,|„. ..|.,„g,u,.,„ ,., ,„„„,„;,.„„,
<w •»"• •"»- ••..«> Ik., m.i., J |,y ,|„. „„.^^ ,„ „,,„.,, „„.,, „^,. ,„,_,„.,,
It IN ,„.toi.mry to i.mk.. |.rovi-ion f„r tli.a .,. thr ••fnu....ri.r.ull.« '

of ll...
i...mlK-r., hv r«I....IutihK iIk, »mo.ii.t ,.f ,ho ..„...«„,„ „r .•o.,„,r..«-.,..n
ni..| .l.mm.«h.ng or iiMn.,.„mg ,h.. l.>nK,|, „f ,!„. „„.,„^.r ,.. ih„. ,i ....^v
l.«x.. .f« K.K.i,„.tr..al U.|.gth in ,1... Kir.i.i.ir.- ,,ft,.r ,»,.• -.ir..««.« ar.. „„,m,...1
I hii.. If f 1... .i....i.lM.n. «..«• .i..«..n.l.l...| ..n th.-ir m.|.-- <m .i Hat m.rf.-w,- «itl,.
o.it any ,,r,..«,.« „, ,1,,.,,.. ||„. v»lu.l.. fr.w- wo.ii.j »«• .•.,nM.I,.r..l.lv .|i,.,.r„.,|
from ,1k. f„r,n .t w,,„|.| huv wlun ..n-l..!. ,.m .l,.,wn |,v ,1... |,..,.|vs Utwn
of iln> ilrnvviriit.

I.I .•„ntil.v..r ..r..ii..n tli,. m.-mU-p. urv n......*«,rilv ,,|.,..,.,| vm,|„m.i
I..U.I uiion ll...,,. an.l .int.! ,1,.. w„rk ha« |.r.M.».,.,|,..| „ .,„iM.|,.n.l I,,,.,,.,.
rltp fnt.M will ap,.roxin.a».. ,., tl... f.,rn. wl.i.l, it «.,.,l.| ,, ,„ ,f |,„.l .|n«,.
flat. Am tho l..a.l .„«„.« „n. tl... ir,i« m Kra.limllv l.rn,iKl,t tou.ir.l the
fortn It will finally l.uv... «l,..n (h.. w..ig(.t „f tl... .-..nlr.. s,.,„i „ ,,(.,. h..,|
to the end i.f the (.nntiU'Vcr.
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Mr. Vautelet had worked out two schpnies of erection for thin hri.lKe,
the two BchcrncB difTering only in the methal of erect ing the nnchor nrm!

In the fir«t it waa intended to erect the anchor ami omiJeto on
. falic-work; while in the Bccon.! it wan intendml to plaw< a temi»orary

supporting pier at the first main panel point shorcwarda from the mum
pier, erect this panel on false-work and then cr«ct both the River and
anchor arms as cantilevers—each arm to be carried out at auch a rato
that they would always balance over the base formed by the main and
temporarj- piers.

In cither case, the scheme of cantilever erection was to use a top
chord traveller starting at the main pier and working out panel by panel.

The general form of the truss prevented any panel from being self-
supi)orting until a main panel point had been reached, and it was intended
to overcome this, by making use of the compression chord of the triangular
sub-truss frame as the upper tension member of a cantilever that would
hold up the lower half of the second main panel until the long
tension diagonal could be connected, this small cantilever being anchored
by means of tic-bars to the torresponding point of a complete.l panelm the anchor arm. Similarly, when the third panel waH Immhr erected,
temporary tie-bars were to Ik- placetl J)etwc«Ti the chords of the first and
second sub-trusses; in the first iimtanre to hold the long compression diag-
onal during erection, and afterwards to make use of the siib-tru.>s as a
cantilever as in the first panel. The principle was to be continued through-
out the cantilever arm.

This metli.Ml of en-ction re<iuired that the upixT clionls of ih,. sub-
frames should Im! designed to carry their coinpn-s.sioii stresses wht-ii the
hridKc was compietecl, and should in a<ldition Im- capable .)f carrviiig the
heavy tension stresses im|K»Hed during erection. Moreover, and herein
lay a considerable difficulty, they should be capable of Ix-ing adjusted
with nicety to varying lengths while under heavy stresses.

A consideration of the Offinal Design in the light of the investigations
and the data a.ssembled by the Royal Commission and bv the Hoard of
Engineers assured us that Mr. Vautelet had put on pai*)er a bridge in
which, if built, every confidence could be [Jaced that it would perforin
the work for which it was designed. It was, however, manifest that many
of the members would be much too large to manufacture with any existing
equipment, a^d that the manufactun^ must be carried wit with a degree
of accuracy hitherto imattained to assure that the parts would go together
in the structure and jierform their intended functions proi)erly. This
requirement could, however, be fulfilled as it only needed proi)er equip-
ment and exceptionally ro<k1 workmanship, the serious difficulty being
the erection or the assembling of the members to construct the Bridge.

When I returned to my old ixwition as Chief Engineer of the Dominion
Bridge Company in January 1910, all the essential details of the official
design had been worked up, inquiries were being made as to the largest
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«•<•"«• tf. >u. L.
"PPttH-mfi,,,, „f ,1 . .

™'«^«. .Mr. John,«" 'M' known tut the -w t lx»*-*mi,nhH of uh..* u

"''•"PiH with oho" '
"" '"• ""•' hi* M«ffHr,I"r

""*'""•'
^••"'n

oHenders.
""" '''•^"<" ""<' K'-m-rallv .rir!^^*'

'"'«''«
'«,. the

Air F 1. Si
P^-Parufion

"«"«"
'.' .1,; ;,;;r^r 'k-'t"""

•' "-"S r4';r 1","^
'™"

"{ PHinnnary ^kot„u. ,
^ '''"^'K"- He ha»l „;„.„ i ^ ' *'"' I"*-

Thn ^i" /'"' ''"•"'"P'n^'nf of the ''K''TL
""^ "^ """•''

"f <nu.in,;s an, Th" "^ """"^ ^">'" the DrawZ o* ^: -^^«'-»«naM.
""" "" '•""•putafion of weight. ^ ^'''' '" »hc niakinir

»i»'l. l™i|,.r.,lur^ „' "'
'" '""1 ">«»-<-, o«n"' , ','

'" "'•"'"""



HjwJif ili-fonnatioii of liif «trin'fiiri. nr u>.,.« — n

in. Ih,. ».vrnj ».„,!»„ „,„.,h,., „|„ J," "nJ
,„';,''""'•

".e„. M-r. c„„i.i ,,. „.H„,.fH,.„.„,, ..„,, ,„.,,,;,
. . „;;;;;;;|-

''«>^ »»•. i„rK.-r

( or.Jirrrnfly with tho .l.^ign c.f .ho hri.lm. ifs,.|f I, ^... ., ,

(b) The compression chords without k-n.ls in their length but

oflTZ;" t'*'.
*°""'^ ''^ '^•^^ ^« '^-" '^ '-per ratio o7Sk„;oj material as the stresses increased.

""ikikss

The cur^eii UtUm, chor.ls of the Ph,H.-nix -l.-siKn while in'rhans tendingo econo„,v of material, presents several verv ..bjecti/.Sle fJltt^^^^

oLEr "^""^y '""^ ^«"-"»«l -"•' ^'-e., and t£ Ir 'v ryeonsHierable, cause heavy vertical comiKjnct.s at the joints tZrZim direction as the chord is in tension or ...n.prJsion TLTo3
diffi .r; 7 ''f

''"''' '^'"^ '" ^"'^ """^' f-'» '"d to end iTis mosdifficult If not impracticable to fullv or efficio„.!v .„!i^ ,,,L /„.7lat panel points.
"

jj
'"-'-• i«"^ "wrd= di-fkxtcd



(o) AH of the n.Mi»
were ,„.d. up «, four J "J'".'''"'"'''"

""""'*" '» the Ofli , r

»ell M the nece«,,ry
stability. ' •' '""^"'^d ^r all theW Tho sicevna nn il.

'"* . no. eo^zK, „^r:-t:r'''
-" -" "^°« Sf

PLATE \n
*ho^8 the crcM fecticns of all fh. •

^^
• would be impracticable



.rf l.m..r .hor.! .oul.l Ik. MmnufH,.ti,n.,l. ,,hi|„K.,| „„,l or.., .T; '/ '

I'LATi; Mil

HhowH f ho K.,«Tal ,l,„m.f.r of ,ho crcrf i„„ ...K-rnticm of ,hr f Mli.iui |),.i.,n

i 1 rx:;;: :r':r '" ""'''"•' "• •"•• '—••"• "-»- -r .

:

..:::^L:::^,,.t::2r;.r::r;:^'-;xt;;,-r-r'

I'LATK IX

.how. ,|„- top ,.honl ,ruv..ll,.r .|,..iK,„.,| f,.r ,|.c a»K>v.. moth.Hl of erection.

Travellers havi„K a rearh of o„e panel, one m.uI one-half panels an.l

tlZir " "'''•'""' "" ''"^ ''•" ""' '"'•""""" "f "Neetionable

Work of (his ,„aKnitu.le cannot be han.llcl without risk in «»ite ofevery preeanfon. an.l n.„ch consulera.ion wan ^iven to a.lo.tinK „ e | .k|sand plant that pron.is,.,! „ maximum of safetv. In a koS 1 u S
to han.lle. but .t re(,u.r..« n.ore te»,,K,r«ry n.aterial for hol.linK up ,K,rtionI"f he structure that cannot Ik- ,K.rmanentlv .•onne<te,l up with the tTveler jn the .x.sition for placing the... „.e„.lK.rs. It wJiheefon . n*

involve.! less risk than havuiK s , much of the (K-rmanent structure ha ^•ng on tem,x,rary a,liustable members as would be rec^ th I"short traveller. The lon« traveller also .K-rnrnted much nuJrapid worlT

It was inten,led to earrj' the traveller ufxin tem,x,rary stringers sc-t

tho^
travel er,t.self on the top of the vertical posts as these werlTdeTl^o^ over which the traveller had pa.s.sed l.-ing picked uj. al^l .".t" ito the forwani |)o.sition as required.
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"Work „, „«. ,...,., i„ ,. ,,,„,„ 7;;:^^ i'
"M«« on after .M-rfomm,;

to .he Mnngrrx ..„rryi„g ,,«, „.„,.„. ^^ '*^*'"*' '" «'v.' l«.or«l .laim'

the ,„e,„U.n. of .he h ^i*/ .^^^ ,X:''""
•"•''" --.ler when erecting

".«.o<J thut for ,h.. Hake of ^r" T"^'
"*""""" l^rniAvmn. I, h« CI

t;-t CO..,., u. h«n.,.,.t; c r *
:tr:;;fV'f

'^^ """"•-" ^'^'^

«»K,ut 5'«". The heavy n.en. xU t li
'*•? '*"'"' """"' '" -^"tre

;>"t on the fl.H,r of the brid^.^Tr ^ ttT "'. "•"''' ""'-^ '^ '"«'«h
trave ler. They „.UHt thenV pLk«l t.h??;:*'

""'"' "' ""P""'' "' "he
and trnn-vernely Jx-fore .K-ing hoS in ,i

" ""''''"'• ^•^' '""^anJ
^..« conveniently the .aeklen^Sd JJunl "T ""*"''"" "^^ '1"

P'7 '•*""< hoisted, but. if ovor the XfrS """r
":'' '^"'"' """ "' the

.«ekle« wo.dd .H. yo'. t,K, far out frol iT '/ '*'" ""^-'•'- »"»•'. the
iJannK i« -rf„rn.«l by a guv tackle hi T'^'

^'^'^ ^•«'^"»"y thi,
"hort drift

.. HO,.,., add appm-iXt Jhl T^ """'* ^'"'y '^"'^hu am"
««r>. capacity „f the ^0^^!^^^,^^' "'"--'• «"'« «>n«eq.«„t „ec«,-

The above <lifficuJtie« were not ,1.,« . .1. ,
Ker«.ral design of the,tructuTeXvoll ^" ^""" "^ '""« «' to the-m the large .fi".on«ion, f tl?re .^rTLT"''*','

•'- '""•"^™ "-"Kthe very heavy weight, to be haLSStTrw^I r".
'"'***' *"•' ^'^'^ «"'«

"W-rt. There w.re, however other d fficullf
f""'" ^'" *'"' P^'^t «f

the principal In-ing the large o.mnH*
"

,
"'*'^ ''"e to the form of tr.w,-

a-J .heir connec-ti^n to h^^;Cnei; "
T""^' '"'^""''»"- --^'
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Otl.rr .liffir„ltM|. p«^„,„| ,hrm«rlvr. ,„ ...rryin, ....f Uk- ..rv^tM.n
•tq. by .lo,, and, wh.l.. w»,h. of theiii ww iw.,ri„.,unl«M... ih,. ,un. wm
*. «^» •»«» it •W'mwl worth r,«k»m rvrry ..ffort ... avonl ,»«.„, | H„„kUwa. the knowle.!... ,h«t ihr-o pr.rfj..„w w.m.M «r.«. |.,n« |,.f„r,. .»,o

hiSr
"" "' '"" '" '*"**'' """ ''^' •^'' '"*"'*•" '" "•** ^ '""" "'

A.,nJ.*r
*^'*'

'J*.*" '.• T""
""•''"«•"' ••• *-iKh 7^7(11. to.w. ..f whii-h

*herr .ho MruC.r,. r»n only r«rry i.. ..wn w,.i,h.. «„.| ,. ,„„.|,|, ,..

*

•ny .uprrunp.-*.! lo,Ml. 'IV lo„«,h ,u.,..rHlly .|..,..n.J- ..„ ,h.. MmSe«.t.„« betw^n the -trrn^th of .h. nm„.n«| ,.ri.U.r ..r.^ ,Ll !.,".m1m

of the y,H-b«. HrulKc .,«,. bcguui to «„„r.mrh .hi- l.m,. I, wa. .hor.for«
of «mt «„p.,rt.n.-r that there -houM »m. ,„. „n,„..^.rv .|L h",|7

:!":• ^.r"""';
"•"''•;"•"" "•"" ••' "^"- "^""-—

•

"•"'•<-'
nm.en,..

,
the rHn..le>Tn. to carry i.. efTwt ... .h.. .up,«,r.,„K pw-n..

NirkrI Mcel which wa. know,, to Jk. «Jm,„, w, ..ro,,g..r i„ .cwionami wa, cx,«..t«l ,o .. 4<)' . «.n.n«..r in compr-^ion. „ltho..S. n
~

Iby ..xper.nK,n at thu. tunc wa- hen., a ,h..^.,> .n ,.r.i..Jof .hcl.r. .^l
uru. I cf*. h.mevi-r. a. the .,»,., .he i-ntmmWn w.-r,. iM-ing „,a,|c im-uHvwo an.l one-half t.men a. .„„ch a. carU.n .,..1. an.l i. w,u. „p,Jn., uU
.f ca »K.n ..eel were .«e.| where it w..„I.J n... aff,v, ,he ^..'.

i.„"
f , ^

.LreCy by the p,en, an.l thro„Kh.M.. .he anch..r arn,. -while ., w.m.I.
ron...Ier«bly .„..rea.. .he t..t«l weight .>f ,he «,n.c.„r,.. „..,ch e...lmv n

Y L\ T u""*
'".*"'''' "^'"""''"" •"«••"»'«•« in.H.rt«l ..niv ... H„p,.,rt

umTn llt? "'""' ""'' ""' '•""""" •^"^-"•"- »'" ^"'••" -"•« -

brulge. There wa« prornu^^. of econon.y an.l improvenK... in ap,Jruncom mlucng the .lepth a. the en.ln of the cantileven, .,f both .he riwr a,^anchor arm*, and .n re.l„cing .he lenRtlu. of the anchor arm...

PLATK X
taken fron, Mr^ M,.lj«iki'« paper on long ,,«„ bridges, .how8 a graphiccompanion of the weigh.n of the Quebec an.l F.,rth Sges . VV hT^h ^

in weight ,w foot of the centr.. ,K.rtion« of the bri.lge, an.l the .x.rtionsnear the ma.n M.,HK,rting pien, an.l H,.rveH to illuH.rate .he in.fx.r L^^Tfreducing the we.ght towanln the cen.n- of the channel H,«n.

K 7f°fj"
*"« "'"vertised on the 17th June 1910, .„ U- submitrcl on

1910. The .me all«we,l would have been altogether too short to prepare
alternative de«gn«. but the Board had i««u«l a preliminary npe^iEm

lo



w..rk»Wn for,,,.
"^ " ""^ ""'•'•-•• *«« rnvk»wo.| «„.| ,,„/,„^,

I wkh «•'

'«^lIrK.ln^'|;,tr'JlT;r^ ""
'IT

'•^'«" "^ ""' ""'««-

Mr. Porter .lunn^ ,,i, ^.,,i„. ^^.hoT*^ ,

""":""' •'""»*'-
"''I"'"''! by

Mr. IVa.lcy ...>.,.a., „„.,.,, „,i ^J'
"/' '^ '-"" '«•«»" Mm.

r-'-r- a v.ry ,„r... 1.^',:;::^ ""'' -- '»' "hn.si :.:
bera.«H. or M„. ,.x,..ri.„ f thJ u ,1 '"'""'f'""*

""^ ''•"''"-• «».«
our work Hu« very „.„ch |.„he..nH. "" " ** '"' "^ '*""'' "f t"icin.*n,

-:r::^;:-r':;:^-^^^
width, .ntr. to ..n!r.:;ft l:j;,^';;rT,:r''T

"
""; "•""-•> "•'•"'-

The
'""'•""''"« "'xitJii- unit,tri.««i.

tho ver!^^S"Z,lI;^
"""'"'"'• '"""* ""'' «"'''"mn.hip ..„|U..I f..^

Hy -nZ":;;ri.;!:i ';:t::;;' '''T-'-''
"-- •'^- -....

""""^^ -'"-
• -" -ts:r;:; rz;;::; :;^-/-

''•''"•'•'""••""'•*'--
-re. hHef,y,«ro,,„w..._

UVK UJADS:

Truitstis: tiailwnij I ,u>.l

«« "»... K.; ir-;„- --^^^ ,,
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H^m^ hm4 w» II. fm lui. ft ..f C4«h f,*|»«y fo, m.

MtinrliMiM A Hiringnn ami

itMn itn \mA ciiwini J |»n
tU «f |«M

100 ll«. pw Ml n. Of l.mw t«r lin. ft. of
lirkl«p.

iiiMiin Hitfm for length".,/!
^^^ 7"" '"'"" •**•' "" " •'">« •'>'• U ft
whI* on i>iir|i JriiHi.

A mnr«ninit«ii |.mm1 ,rf 24 ooo |bt, 2 uIm
10 fi«t ii{«rt.

I)K.\D U)AI):
R^w«y: H.«r «7« l(». r»r lin. ft. ,rf ««,.», ,r»,.k.
Illfhway: H«» .1^ „rt„K^ aruio ll-. ,»r hn ft, «wh r.*.|w,vHnow loMi of I.VN) lb. ,«.r li„ f, .rf b,^,,^.

'^'*"^'-

^^

'""fl^ hSh.'*'
** "" •*' "* " "" '""^""" "' '*"" •""^' "»•' "»*« "

TK.\CTION: 7.W IIm. p., |i„. ft .,f „^ „^,,,

I NIT HTHI-XShX (C;a|(|MI\ htkkI.)

IJve l4i«,| DphiI bw,| All •i^xj.f

t!«c«pt tiocun-

•lary itrains

7,fH)0

8.000

0,000

Iba. |ier

aq. in.

20.000

14.000

in,(JOO

18,000

IIm. per

M|. in.

-J(MUO

14'0(J0

in,(M)o

18,000

.\li r.»,i,u

iriR trriimn

incltKi itigw-

<"«>n<lary

HtnuHtf

IIm. \mt

q. in.

Il». ppr

«q. in.

Trncion Main
TruM* 10.000

Huapt-ndfn and
Memberr liable

to Huddcn load-

«««

Railway .String-

en
Floor beiimii &
Highway string-

ers

ComprMsioii

Members i n

MainTriwaes.. 10,000-4o| 2Q,00a-HO-|, 2U.00O-H0', 22,000-88
{

NICKEL HTEEL increase Units given for (.'arbon Steel as follows-
Tension

.Iqc^,

Compression &. Pins 25«^

17

23,000

1.1,0.X)

17,tiOO

19,800



vu.\T>: xi

-Tr;rit;.5r:;rrr'
•••'•:'- '-^'- -^ n-

mtfori 1,1

wtii At nn.-,. ihnf ,1,,^. |„„_ ,^
'

. , ", """"' ""' '•'« l<»n« It wnx

Ifimwi*. " '*"•' '" »''"l»«"»« « -y«trm „r .,1,.

...........1 „. *e«h r'^^rtor^ ^ZT ;"'!•. '»«-'«' '>-«" H«.
The F..r.h HrM..*J«„ «:.^:iv .trfl^ iu ^/r',"**

"'^•"^ "-'

••viriK If lu rrnmrkaWe iHn.n.wii> in we«ht

'ITw nttnprMiioti iwinUr* arc ail cirt-iiliir in -.w.l . , ,,

m economy i„ „,e .fet^jj, ,^^^ lattJbT ^„ . 7 '"*•' *'"* «^«''.

which .J,*H not rarry dirw-t "r!l h i
' ' *" ""•* "'^" "«"•'**'



U«bte ,., .,H.,«« ,h, »,„h .Hh.^^ ,.. I.;,, ,^,;^7; .u\t.rHrX'th* Min.1 •(»<«. wiMilil Imvi) Imwh ml.M^i I
. •

"^ '" '"* '^'"n »"••«••.

«e..m or .». .b.^n'> ,7i It ..S^
'

"•"' "''^'"•'•-' ••^' '»^

••rh ..i»H.r ..i »t ihr,r ,tuU Ihrv .rr ..niv ;r.» fr,.f *hl.- Ilv ».«k.„.Th

poin «| ,„„ any «vm« .„ ,h« wr«h. .rf ih» p.»tM.,, .rf th.brM,,..«ruJ .-j4h.I i»ver«l i.,,m* ,„ ,hr »r«hl .rf On, cmUI^-w.

The (liMotwiN havi. nn i^i^ivi. irK<liimlHm thrtMwh... '... truMW'i

next tcn.,M««.hle to manufactuw the,,,, exempt bv the n,cth.«l of l.l^;out each .,,^. „ ,, , ^„ ,^.,^ ^^
^P^^^.

,; ;^'\ ;>^

^laa b> Hate and iection by .ertion -the whole .y.tcii ,,f |«vinii o.T•.U.n, up. and nvetting. being elo^ly .nalag... ,o m..I l^^.
pmn.tttHl ead. large n..nA^r to Ix, proj^-tcl out plate by ,4ate ;«rn^KUcif a- a canflever. unl.! it reached a point of inteL.t.o„\ ,h H<mTXl.«n.ber, where they would give muLml .up,««. or wh..re in thr^^ «U



of .ho year.
' ""' "'" *"''' '" »- '"rrHsl o„ ,u all «•«;.,

c^u„;l:;r;;ra;z!;;;:;.;:;;:!:l "-r
"-"""'- - ".ia-.-

work. «„.j wi„., i H , li , : ;r; '
'"";'"'•' ^-" ^'^ """""-

w.M.I.I be H n,ini,„„,„ Thill .

'''""•"' " """ "" '''"''' f'""'

-"••• "K..»r ;:;t!.:, :;':;r:;::;irr'-
-"" ^ ""

.-IHTial plant ••aiml.!,. of Imn.lli J .,
" **'" '""'''^'Ty lo i„,.„.|

^'-" "i.4 -.i .;:';;:!;".i'::;sr
"""^•^

•
^^"•"-"

Hp«n at Sillerv Covo ,li,| JlJJ 7^"""" «'f ""--"-l-".!...!

wlu.n only o„o .-a.^ l" Ir
'
^ '

"'"' ""'""'
'''"' •»^-'"»<" "H-l for,-..

Kiv.«n to a.laptinK the infthfKl of Jn.? T '^ '
"'"•'•"'•''•«•">" «a.s

.ru^« „n<, u> vortioai t^i!::' ti^r^rx." '"""'^' "• '"'••^^•"

plan., without a o la^^^ 1^^^^^^^^

'"" •^' •'""•-«' "' "" '-li-'-l

an., .hat th. .,.. .onn.tl.7- l^IrS-^XliSS'

on whi,.h it ^^Zrnin n, a hr"". :
'"^'"''^ "' '^"'«'' "^ '»- "•-••<•<

enouKhforstabiIv Z i thr::'f '"" '" '"""' ""^ ^^ ""'<'" -'''"

usc,l on the Phoenix Brulge. A few prcli„.inar^•
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TKO force nf

will) I. 'I'lie

four Vfjin*.

t\w Clvili'.

nil .X('i|X|l|l«

«:un...i .V 1... ,.Hrr..w..r n-nrr.. .pan. Kv.-,. ha.l „.. no, ...n • ^^
I- Im.m, .l..,a.l for ..onnoCnK H... n,..„,U.r. wh-r.. .h. plan.-s of ,1... a.l n.ir.K.. „.,..r....,..| ofT..n..l „, .limn.!..... an.l ,, .'.io....,fn .",
mv.. U.n n.a.l.. w.,1. .uflin.-n, ura.y ,o ,n.sur.. .1... .-ah-ula,.. .1,
"-." "I ^.r,..s ,l,r.M,„l.ou. .1... ,n„.r>«T,i„K .n,.„,U.rH.

I" " .•«„.i!,.v,.r l,n.lK.. of larw .lin«.,wio„H .1... su.s,H.n.|.Hi nnan is ,|„.f.r.. ...»...,,, ,o .„. ..o,.i.|..n..l, as ., „.ay U- u.siKn...l an. .st n. , I, .

. .-us,.n.Ms,.a„an.l,h..nu.,h.Hl of i,« ,.r...,io„ „.,.sr W , n^ Irn
... .l.-H«n.nK .1... .n,.s...s of .1... ..antil.-v.T an.l anchor am...

TluTc ua- .snlliHon, .jaf,. on ion^ .in.plc spans (o (K-nnii an ...-ono.nir.larran..-„„.n of panels, o„rli, f ,r„,ssos an.l for f hra. u.; o
"

i,

'

•'"""" "'"''""• "• -iKnin« was nm-s^ary .„.r.., I, tas ,
,4'

...-vcr. .., .Mcrnnn.. .h.. n.ch.nl of piacn., f h;sus,K.M.l...| spa. i s H ,"

lK-f..ro hxn., ,„K,„ .,« length. .,s ..opth at the cn.ls ofL .ru.... ..
'

f'ftl..' •n....s. ,f „ „...n> .lH,.r„.in..i ... ..„.,-, ie on fals,.w..rk an 1.
..... |K.s.non. ,,,.. .|,.p,h at ,1... ..n.ls woni.l l„. kept low .-nouKh ..«,..,
su.!....-.. I...a,l r.K.,„ for ..ffi,. , „„eal .,ra..in«, s., „.at tl f..rn . l't...r.l. nuKh appr...x„„a,.. ,.. a paraU.la wl.i..h was known l.v ox K-rL .

v

.
.

nn... Mk. n.o.s, .....i.-al on.linc for very lon« sin.pl ; a
'

.. «...• (OH. en.,..,.,l l.y ..an.ilev,.ri„K ou, fron, ..u-l. si.le an.l j.,iniL in
'!.<• .•.-..n. ,ho ..n.l .leptl. w.,nl,l of ncn-ssity Ik^ in..n.a.s...l ,o s ., fi.^ap|.r..xnnaMnK the .iep.h at the ..ntn-. o.herwi... it w..„l.l N fi It t.'pr.n..le n.atenal f..r the heavy n.on.ent v.^^.l hy the weight of the L•v.re.1 ,H.rt..,n, together with the weight of the en-eti.u. trav Ile.1, "n ,

:;:;:•;;;,;::;:"'"
"^ '"^ "-^ ^""" --"•-- -»- "•• "- —.-;;:.:

i:ven with the Kroat..st pra.'ti.-ahl,. .lepth at the en.ls of the tras..,.8
"';• |"nt evern.K ...oth...l of ereeti„K the centre .span calle.l f..r v^v'
.. ns..l..ra..le .,UTe,u«. of n.aterial in the cantilevers an.l the span to provi.h-he erecfon stresses, an.l this in it.self sc.Mne.1 a s„ffi,.ient rein . r
.rl.^ .10 ennn.n.K to float the contn. span int., ,M.siti.,n. thns ..nni tin,the n.ost ccoTi.,n.ical ...itline to Im> a.lopto.l.

nnurmn

There were, lu.wover, other consi,lorati..n.s in a.l.liti.,n to that of econ-
n.v lc-a.lin« to tim conclusion. When a sas,H.n,le.l span i.s .•antilevere.l

•H't from each sale, in onlor that the connecti..ns at the ..entrc which

!'v!,Tr
'*

/."
"" """""? ''"" '""•' '•*' '"'"'•'• »^"^ <«" ''=''^-^"« """' meet

^. tly ,n the centre an.l the np,K>r an.l lower ch.,nls must la- in alignment
."t

I. vert.cally an.l horizontally. The length .,f t he ste,.l work varies with
<!« ten.,x.ra<ure an.l fn.m change of loa.l, an.l th.> h.,rizontal alignn.c.t
>..a> also vary from changes in tem|H!rature an.l win.l l.,a<ls. A.ljustments
.....St therefore be provi.led where the span conne.-fs to tlie cantilever in
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a.lj.«..„c„.H have .«..„ dcv«Jl "^^'^^^.^'J^r'-V «PHmn... for th.

.
cent™ of .he ,p«„ wJonl Zr^CZ^,! \

?""' 7'"'"'-""" "' "
The clment of danger ha. ll i„ hcTffi

''""'''7'"' *'"' -"« ri,

rapidly with th« exi-lg heairfol^ w^t^tici:/ .t'dT
"'"'"•'"'

inent« nercwary to follow the ch«n«5« in ZLT , \
'''''"'»"'

'"'J""

F.l«- through the variation- of "r., ^ "J
*' \"' *'*"'"'"" '»'"^ '"^

centre eonnection in made if the ,12 , i

''"'''"•rmom. when th,

are not immediately reloadutnlH C^^^ '""'"r-
""

*<pan to 8o eonneet np the eantileverH „1 / ? *' '''''''^' *''« <«"«'

t" pier, or at the other ext^mc , .L^ """"'"'" "" '"''' ^^"•" P«
in the top chord-. T^^^^'Z^O^^'r '"'"'"'"' '^'^'>'

rec,uire<l for the very heavy trt3^„,dhn« r^"«fT"' """^^»"»"'''"

cumU-rsomcand costly.
^ '"^"'' "''""•-••' '^at it wo„l<l (.

Having dodled to float the centre ,..« ;

became a que«tK>„ of balancing the l„.a^," Tm.^
' .' ''^ '-'«th

pI«nngaverylo„g«p„„again«tthe
^"rrwiii^^^^^^^^ '.","r''"«

''"''

by approaching the theoretical length for economy
'"' '^"'•"'^

thuj la a quite impracticable length for th«.n
"'^"^ "•» ^^^ '»ng. but

the longest simple span hithe^tuiU 1 he Offilt^"' ? •?' ""^
total span into thiw equal portions Lwinl k l^'*" '^'''^^^ the
suspended span eachTsb f^t ThiT * ^ "*""''^*' "™ "^^d the
f^rly balanced the abo^coSera^tLT^din:"!."^^^ - '^
official data in the new designs.

* facilitated the use of the

The types of trusses form which to choose mav h.follows: viioose may be enumerated as

(4, Double i„^^,,i„„ .,^, „,„ ^,,„ ^.^^^^^^_ ^^^^^;:
(o) The "K" form of bracing.
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Th« I'hoenix Hri<lKe with all diaKonalii in terwion aiul Mil)H|ivi.lr,I to
Kive two .tnnKPr iwneU in each main |«n.'l. wiincl a favorable in.lina ion
o» th« •iiagonalH ami an c-onomical from throiixh the nirvatiiri. of the
Iwttom chonl. but this form of Jnuw waa naturally not ronNi.jPnHl.

It waM at onco apparent that type So. U wouhl give the lea«t wpigl.t
in the nni8h«l structure and have a pleaoinK appearano... but unlow it
were fabricate*! an<l erectwl in the same manner m tho Forth liridno
there aeeniwl no many obetarles in the wav of orectinn it with sufetv and
at reaiionable vxfKn>ic, that merely outline «ketrhe« were preparod and
serious eonsitlcration was not given to this tvpc.

Some preliminary dt^signs were ma<le for double inU'riection trii-wes
but although the M'.'fwes and sections of the web memljcrs are only
half thcae of the single intersection and the web members thiw lighter
and easier to handle, there Iwcmed no way of getting favorable inrlination
of the web mcmly without encountering similar erection difficulties
to those met with in the single intersection design. A tentativo design
had been madj by the Board on this system, but Mr. Vautelot ha«l not
found advantages in it to com|)ensate for the stresses being statically
indeterminate, and he was strongly oppose^l to its me.

Mr. Johnson and I early piimed our faith to the "K" form of bracing
hut s(mie of our as.s<M;iatos wished to comjMire the morif^ of a hri.lge with
a more conventional and more economical armngcm.-nt „( bnu-ing bv
prepanng a complete .lesign. Mr. Kmil I^irxson. .V^sistunt ( •hjcf Kogincor
of the American Bridge Company, was asked to make this .Ionian which
is illu.stratc.l on Plate XI as "M-N".

AnticiiMiting the more detailed di.scu.-*.Mion of the ".M" design which
will follow, it was at once realized that while it would make a verx- ecionomical
arrangement of the members actually carrying stre.s.m.^< there would be
objections to it.s emph.yment. in that the sub-truss system woul.l probably
introiluce heavy secondary streases from local iwuiel loa.ls; tiie top chord
must be supported from the panel {xiints as in the Official Design bv
long vertical memJx-rs not us<!ful for carrying live loads. During erection
very heavy temjwrary members woiUd be nece.s.sary to hold up the inclined
struts and the bottom chords until the main imnel joints were reached

PLATE XII

is a general elevation of the "K" tru3.s design submitted with the tenders.

The "K" form f)f bracing is quite different from the trusses of any
of the other great cantUever bridges or from any form of trussing that
had been previously illustrated in British or American practice.
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h«.f 11?.^:^;::.;;,^;;;^ ^i^^r^-
^^— •nu. ... ..e,

tl.o .lo„bU. in„.rH,H.,io„ ,r,«H « halm uirh . T '*"'"' '""«•'' "
It will Ik. A,mm.tmiHi Infer that no c,„lr -

""'""''«"' ""•"''«•"

«'"• '- '•

'

-" '"« -^-^^ ^i-"z;;^.;n:;':^:" ^'^•'""

the.iS:.t;!;i:;s;r;r;^^^ - -ti„.
inclination of ,ho wel. .„e,„L. t^c la^^ t n^ !fir '""^7'"-"™'
the Me..e«..ty of ei.her having the eroetiS,Tra.ene.x"i

""';'""*' ""*'

IMinelH .,r havn.K a very larHo oimntitv nf tJ . '
""* "^"^ ^«*>

ex,x.n«iye to supply „„;, ye^.l ffirul to1 "'TT- '"'•'""'"" ""»*«"«'.

nirH.y. With the "K" fo^ of t-^'l'r
"'"' "''^''''^ «'''•»'>« required

angle of the hradng .Z^7y^^nZ\T'i ''
Z"""

*'" '"" P"""' •'-

Hke.clK.s were for the full pand <.f 84 J '

,
T ^'""'"*''"- ''"'"' «'"".v

- .-- of .. feet ion, .J t^i^^^t^jv" ri:^:::!^^'
••-"

sufr.,.ie„t section to ear y L1S ^rll^'
"'''^

an.l the eo.t of the erection equTpTentoT^
""'"'"' '•^' ^*'^ *™^-«"«'-

been eo,n,«.ratiyely small ThTw lid T""'""""
^°"'"' ^'"^^

heayy fl.K.r beams that then, ^re IZ^ii'ZL^""''''''',
'""""'«'• «"''''

transportating a„<l erecting ^^^^1^
the general arrangement L noTrealize heT '*'""' "'"^ ^"*^>'' ''"^

oyer, the risk of ,«i„« a top 2r^tmdW Tr?"' '''^''''^- ^^^""'-

not in any way abated
""' *'^'' *^° '"""«'« reach was

was J^^n^Sluhi'^iZr^^^ '";.^ -''-P^-' now used. It

secondary ^tr^^tfd d no'ttre're '
trV?™'';".

°»'J-*--»"e
of the compression memberJ the ?~ '"^ 'P''"'"* ^'^^ J°'»*«

Ihr I, l„,r,l (,„.<.|l,.r TheVhr.^J , n
""""'""I >" "le l»» o(
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of th«. »K to Ih. hiin.ll...| ,u tt .Iw.H.uv of „»H,i,t \2 Ufl fro„i .tn f.,rw«r.|
|«.int of mip|.,rt. The ..irly .I.hjk,,.. f„r fhi. Inivflh-r w.-r,- „„».|,. „i,h
our .H^.nKinK Ukuhh ....rh rH,«a,l.. of l,ff„.« ,h.. hmvH^i „„.„,U r lo Iw
lmn.ll..,| nn.l NwunK ».y Ki.y.f«.kl..H from a l.oria!o„»„| fr.i,,,,. work ,i.iu.l„.I
to th.. l..r. ..f th.. trav..||..r. U tl „.h,„„ «„h H„rk...| „i,t i„ .|,.f„i| jt
««. foim.l that H... iim. of the Uh,i„m «o„|,| ,„., U ,.,„i„.|v ,a,i,f,„.„;rv
BiMl «.. H,.r.. I.H| tu a.lo,,t »h,. lr«v,.|l,„g ..raiH-H. Mofwi.hHfaf.,l.„K (hat
thw urraiigi-iiwnt u<l<l<il niiirh to thi- .•.«f (,f the (><|iiJ|N.rnnt.

ToiK'hinK on .ho ...itlim- of fh.- NvhoU, MtriiHun.. -th.. h-riiiih u'l.l
oMtlm.. of th.. ......tn. H,«u. ha.l early Uvn .h-t.-rnnn...!. Th.. ...axu.Mun
h.'iKht of the .•«.,t.l..ver arnm .,v..r Ih.. main pi.-rs wa^ (ix.-l l.v th.. «iM.,.,fi,-a-
tu.n. A lower h.-ight w.w .in.|..mraN... Ih.,,.u«. ..yen ifit r«.ulto.l in
.•.•onomy .,f total material, it woul.l r.H,„ir.. h.-av.er .-hor-l memlM.r. n..«r
the pien. nn.l .he«. JarRe memN.r., as alr..a,ly |K.int...| ,..,(. fivl »(„. ^ue
an.l .-apneity of the ere.tion traveller a...| l.ftinK .levi.r^ an w.-ll as the
cranes an.l many nhop t.H>lH.

Economy .leman.Je,! that (he en.| heiKJ.t „f (he ,antilev..rs shoul.i
iK. a.s l„w as practi.-able provi.1,.,1 the ..n.l iK«t fn.m whi.-h th.- ,-,.n(re span
IS (.n.s,K.n.le.l 8ho..ld have nn e.-onomi<-al in.lination approa.hiiiK 4.-, .WrL
I he outlme of the bottom ch..r.l ..f tlio hri-lge wa« also f.xe.1 by the Hncnfml
height of the central portion to give eleaninrc for naviKati..n an.l thempurement of straight ehonln between this central ,K,rti..n an.l the main

For the wike .)f ni),)earan..., r..i)etitioi. of sho|) work an.l ..th.-r mm,m
It was .le«irable that the anchor an.l cantilever arms shoul.i have the sam.^
panel lengths an.l form of triuwing, but it w.w f,„m,| ,.,.„non,i,al to sh.,rten
th.. anchor arms by .,ne full panel. Then- woul.l pn.bablv have Imm-u
econ..my of material in a still Hh.)rt..r anchor arm, but ituoul.l luive
mcr..ase.l the already heavy loa.l on the main ,)iers, -,02 f.-et was th.- sh..rtest
an..hor arm .if the Official Desigas, an.l a sh.irter .L'sign was not trie.1

.

PLATKS XIII and XIV

sh.)w the general arrangement of the traveller u.si.,1 for erecting the (Jueljcc
Uridge. It was etiuipped with two travelling cranes, .-aeh having two
trolleys of (50 tons capacity, that ..ould be run out far enough to lift the
outside members of the trusses, an.l auxiliarv hoist.s at the en.ls ..f ,.ach
crane of 7 tons capacity. The four <lerri.-k iMs.ms each ha.l a .-apacitv
of lo tons. The total weight of thetraveller an.l rigging w,.s alK„.t
.»40 t.jns, and with both cranes run to the r..ar |xisition for moving the
oa.l was almost eqially .listributcl on the front and rear trucks \Vhen
lifting the maxmiiun loads the n.acti..n at the front points of sun.xirt
was about 1300 tons.

" "i C'ri-



the rTlToll'^tllltTn X:' ''"• ""^'"•' ''- •'-" ^"» '«' »'-I on «mrn n ran. I he rnin<« runwHyn werf about 144J r«.. -„Pe ..e,J a era,. .„ work 49 r„t i„ .Ivan^'crf th. .k^ of Z^^l.
""'

The above .hort .Lwription ot the traveller ia «iven h-r. ••n ..|«M.f ,t. «i.e. „,„! the i,„p„rt«„c-o of thu, t^HkZS^ZnlT^ '""'"^
It W.II be fully de«.ril«.| in the forthcm.il^rillli'^

"'''''"""P'"""'

After planninR our erection for thn "W ,..-. «

irj^'-r:::;
"-"' '»"•,'-':-->•

'Jrrois .tutami we estimated on iiKinx it for erertinR that cle-ign.

Fin 2.

beunrto floor ^arn itTnelTv r'
"'"? ^ '"T' ""* '''"" """^

To understand thin we shall havp to refpr f/» tu.

.,
• " " '" ""'P "'•' ••••niprcMion inemberH in lii.o ti

«y«tem of «way bracing between the ,„ain fx^t"
' ''""'' ^'^^ ^

This arranginicnt results in 8oine ambiguity of stress «n.l th« r .protier y dec ded that »Jm .,.,.,» „ . .
^ siress, and the Board
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11m 3 MKi 4.

•h«»w the tnivf>llf>r wh«n prvclinc iIm "K" t,,mm u ».ii i_ » j

Another Mlvsiii.gR in the emtion of th« "K" tniM i. that tU l.ter.J

s^.3.rTr "" ^ """" '**'^~» »»- -'*-• pJi.u M J:^M

and ..c««ly Md .ain.t 11 |.t«d forr« by th. permanent ,-..n,tr.«.tk,n

Fig. a.
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Fig. ft, 7 ami H

•»M>w \\» Amhor arriM .rf thf V^mttm triM*. th« Otficial I>i4iKii ami iJr.
"K" trinw. nw <lMtortt<inM f»f i\m I'hu-nix trunn arc very marketl, |»rti«u-
lariy tlMiM> i>f th« hntUnw ihonl. Thn lowir chonl of th« OHJrial Dmiffti
ha« a unirortn deflection, the li»nc liiaiptnai niemlten are kept Mn\%\ir
thniiiiih the ailjiMtment of the iiptier rhoni of the mili-trtiM U'fore refernnl
ti>. hut there ore mnrkeil kitikM in the iipjier chimj where the lonR verti.-nl
refhimlant niemlien |Hwh it out of line.
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Fig. 10.

IWro. .ml Ih, "K" .iTi^ '
"'"""-"•» •'"""".r. ..f .ho (IffiH.

'" „ l„„, .l»tan«ro,Ir,„™ '""1"™"" '"nibo-, m.». I,. t„rk„l

The pins on which these nM-mhew abut ...rrv. k„
arc very large. The nlates t.. ah; h . .

* ''""•>' ">""'»•"»«. ""<•

v".v „.„. .,„ .. P.£;::;,;^t::;;r:TJ'^:i^,^,.-•

WI,ilclhc„iT«„fih!„, .^ *" "" ""»K»'™chw,l,gi„|„
ii»e, . /:™, w . 2 zj«" r'V''

""""""«' »'»'" ""«"-

exactly sjTnmetrical section that te«7«rr»n
*'^^'' ™^'""8 ''"

receive. a,..ch Panet^nU^ :e',^:,r:,:::ir.h^r""""
" """'
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10 f.. t fron H«. «J„H.
: ,„..!. „,ularly. then- i. „., ...uumb, in ,ho ..honi

;lT'-r"' '. ' '"'T
""^" '

"' "'"'" '•""-' »"''"'• '7» '"•» '"rthor „n.

le* .ml „H.r. often apHi.!. ., that the inm-a*. i„ th. .Uur,l loti.."^
a. rrnnd ,K,.nt .,f the -K" .lo.iKn in only alxM.t half th. i„..n.a^. at tho „ u „parM'l ,x,intM of the Official FJpMiKn.

IM..n.„ro ha. lKH.nnm.lo to tho large numlMT »f vertical „,e„,lK.rH ,„he Ofhcml I>.,K„. nn,l .„ o„r "M' .leniKn. intro.l„ce.l ..impjv for carrvinRthe weight of the top chonl. It will Ik, «H.n that in the • k '

trasn every
i..cmfH.r ..f the iruMM carries itn pn,,K,rtion of live a. well ,,. .jea.l loail

of the Ofhc.al ami PhcK-nix .lemgns. the re.lumlant niemU-rH ea.w,- consider-
able d.Mtoft,on« of the fran.e, ami the on,iH«ion of thcs,. .nen.lK^rH whichhave m, part in carrying the live l,«,i of the structure results i„ i,n,,ortant

The question of aprx-arance mast Ik; largely one of individual prefer-
ence, and ,t ,s ,K.rlm,« ditfi,.„lt to compare dc«ign« .shown only on a Hat
.-leyation.

1 he mlundant n.en.hK.rs in the Official D...sign and the varving
incl.iiation of the chord« of the Hub-triwrn^s ami stiffening Htrut« .se..„.e<l
to iw to detract from itH apfM-arance. We think the symmetry and evi.lent
[.urpoHc of every metnlx-r in the "K" design give8 it a certain ap,x.aran,-e
of fitness and dignity.

When referring to the webs of the compression diagonals Ix-ing i)racti.
cally in the same plane m. the webs of the chorda, attention was not called
to the fact that thw gave extra spacing between the outside webs, permitting
each web to have double angles, thus making it symmetrical and of stronger
section than the channel form of web, and moreover, giving a much larger
and sufficient radius of gyration for the columns as they were shipiied
froni the shop and erected, making it unnecessary to place much <lependence
on the lacing and tic-plates field rivetted between these members after
their erection.

Another important consideration from the purchasers view ijoint
IS that, with the construction adopted, access for inspection and
pamtmg can be obUined to all parts of the interior of the chords and large
compression members; whereas, with the long forked ends proposed for
the Official Design there were of necessity many narrow spaces that could
not be reached after the Bridge was erected.

The other comparisons have principally to do with the cc^t of material
and operations in detail and cannot easUy be .set forth. We, however,
estimated there were many economies in the "K" design.
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PLATK XV

•hows a gerierul elevation of the "M" <l««i,„ i* i, u
.l«i«n i, ^ea..„g i„ appearaJ the detSr«t.La^' t?71^ '
«w expected, coiwiderablv low.- !.-„ /

"'*"'" wumatea of weight wei

o.JyaW 85'., of re^rixt'MtLta^fri^^itrcS^U'^^^».ke a stronger effort to obt«„ the contr^on tt^: d-t
"" '"" ""

PL.4TE XVI

38





Hk II.

shoin, »h« ,l.uil „f lU. nm ,„«,„ ,«,h.| ,K»i„t i„ thr >K,.u,m rhor.l«.rn,«««l with thr mm*,«,„.|ing .huk-I ,«„„, ..f th« "K' .l«.ig„
In .ml..r t» ,.HPrv «.it the ,k«i«„ |.^i..„||y a„.| i„ „„,. « ,„„„^, „,„,

w.. cnnrHy «.„n.rro.|. Whrn .ho .l..i«„ .... Mart,H| i, w«« «," kTlLow hcjM. <lot«.N W.M.I.I work ou. ..nh^l. „h aln.n..v ,K.inJ out heM«.l. of any n<;w .Un,^ f.,r a hri.U.. of ,hm „mg„i(„.|.. ;o„|.| only Ik- work-

from
• .e mitre «,«n an.l .he .an.ih.ver en.lH ha.-k .o .he pien. Having

S il'!w " '
'"

"
"'

"""'•'• "'""""''' *" '"•' ""' •" «"> -".V

.r.,
*
II"T *T" *'"7? '";'""^"'K the o,M.n emtion j<.int. of t»« Phoenix

r.««., .ha. a in^ of .hi. forn. ...ul.l no. Ik. H„f..|y .„.,,„, ^.i„.o„. provS
J^r

angular n.ove.nent a. every ,„„...| ,H,in. of .he eo„.pre«Hi,>n'rnZ^hen . UK. m«on for .he pin«. It wuh .louh.ful. however, if onliLrv

n.entbectt,UH..themoven.,.nti«gra.hml,« the h,a.l «„„e« on and on i^meim. when t.u- eantilever arm h.. b«.n ex.en.l.Hl o». ..me ,li..«nee m.X
that tietif

""' ''""•
V
'"""""'"" *••" •" »- -""-•• 't « I S,l^that the unit preHHure on .he pinn woul.l have .o \n- much le« .han .heboanng pro«,„re allowe<l for .he .r«n«ni«Hion of axial "i^ Thl i "nm

Siet ';^.l.r
'"•^'^ "' '"^ ^'•'^'"""' " ''' ^"fiHa.^ign'at.y.Te"

It wUl be s«.n that to ,,rovi,le pin lK.«ringeve,. for .he HtrenHes pe„nit.«l

uZ^ «freat thicknew., and that in nome inntanees all the reinforcing

fork ends of the memben, connecting on the pin. This which mav hetermed eccentric reinforcing, i« of doubtfiU value even f*he in^eTni^Pla.es are made sufficiently long to assure that the ^i^llll act in shet
llie necessity of stopping the diaphragms towards the ends of fhn ^hnr i

joints. th,w making fork ends on the chorcE as well ^on tL woK 1^
also 8eeme<l a very undesirable j^t^j,'*'"^*^"

«««" th«^«b members,

Added to the above considerations, we concurred with .Ha u^.^ t
Engineers that these very large c„mpre..ion mem^'Zddt ^etlvas practicable continuous from end to end st, thnt f h« .liT k

*" "^*">

throughout the member should norriisTurb^y':„'r/i\L" .^
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«f r.ii,f„rr,„g „,„,..r,„| „, „.,„,.„.n.i.. ..,«,., Hm- ,.,„. ,|„. ,.,„.,,„.„,.„,
. r.---.^ n.rr...| hy tl,- ..ulrr M»-n „f th.. wri. «,mI .»«• Hunv-n. ,umI iI...^.Mn^^ in.wt »M. <tR»iri dwtril.uliti over Um- «Mt«,i. .,fil„. „„.,„u.r Hf,,.,

A q.«..f «,„ th«J m«y h,. «Mk..l i. *hy the 'K" hmnm hum ,«.I rHrrM-l
• hroimh th.. •iiu.|n.n.l...l triw-. m many «.lv«nt«w.H hnv.ng Utn Umiul m if.iw III lh«. r,,ntili.vi.r arm. uii.l thi. Hit..|irn.fa..i Iritm ifmlf U'lnic of m,U
v.ry r.,,w„|pruhlo l,.„Kth. "K" l.rtt.ii.g *,»« ,i,^iRn,H| f„r Ihr Mwi«.n.l..lMmn iiiul >iu.| w.. .l.foriniiMHl liM-nn-J thM ft« n .hiiIiIovit if w.miI.I „„ .loi.l.t
\uivv)H-vn .UH.I. »,i,. it ,|,«i not lon.l itm-lf well to th.. iH.n.l.oli.. f.,rni of
top .•h..r.l .,r t., th.. low ..n.l h<.iKhtH which it m...ni«l .•.om.rni.Hl to .w for
thw tnw.. ,u»l. .-..iwiilrrinK th.. ni..th.Hl of itn ,.r,H-ti.rt, u,„| ,h.. .U-foriimtiot,
liimrumc. th<n> wM-nw-.! n.> .ihj«...tion to th.. form of trtw« iwihI.

Th.. .li.,.,K-io„ h..r..tofor.. him rpf..rr...l t.> th.- .h.«iKn.. ..ibniilt...! with
the t.-i,.l,.n. <.i..| ,,rin.i|i«lly t.. I),.HiKn "H" of th.- St, l^wrcn.-.- Hri.lK.-
( ..ni|«ny r...M,miiieml«l hy the A.lvim.ry H.mr.1 of KtiKiiMH-rn for a.ni.f-
Hiu-.' by the (iovernm..nf. That D.*iK„ wai. for the ^i»H',tuHl lengh of
l.rrf> f.n.'t wntrp to rentrr of im-rn. an.l if« oiithne tU.vation i..H-,.H«„rilv
I'ifT. M from that of the pn.«.nt Hri.Ju.. whi.h ha.n a N|M.n of 1H(N) f(H.t ...ntr..
to ri'ntre of piers.

PLATK XVII
mIiows the neneral elevation of the Bridge hm built.

The masonry of the ol.l IMuK-nix Hri.lge wiw feft in [K-rfect e.)n.litior,
after the u.ei.Jent. but th.- piers were t.w Rh.>rt to earrv the pr..jert...l huu,
It having lKH.n .Jetermi'- d t.. inrrea«. the tJ7 ft. wi.lth of the I'hoenix Hridge
to S« feet in the new Bridge. Mr. Vautelet had intent.nl to make .we of
the old foun<lati..n of the pier on the South side, increasing its .limen«i.»iw
however, b<,fh m width and length by sinking new caism.a. al.)n».id..
and to bujld a new pier on the Xorth side of the River clear of and to the
Soirth of the old pier-the plan working out to a distance <.f r..--l f..et
centre to t^entre .,f piers with the centre line about 15 ftn-t d.mn stream
from the centre line of the old bridge.

It was finally concluded tlmt there might be great difficulty in sinking
new eaiasons alongside the old foundationa of the South Pier-imleed
It was thought by some that the proposed construction was (,uite impracti-
cable After Mr. Vaut«let had resigned, the Board, in conjucntion with
the Advisory Engineers, recogni«ing the risk of at least serious <lelav fr.)m
this cause, made a number of studies for using the foundations of the old
piers These studies were based on building up new masonry on the oUl
foundations of the maximum length that the foundation caissons would
Iiermit, and reducing the weight upon the foundations bv carrying a portion
of the loarl m new piers to be built to the South of each of the present piers
tha.* giving four points of support for each cantilever instead of two as iii
the Official and the present design. Studies were als.) made for sinking
three new iiedestals on each side of the River and making use of the old
foundations for the fourth iiedostal.

41



: !
I

i
1'

--f4--^ i

i



Us 13.

.»Km« lh« |)r«>|NMr,| ,|r.i»n .rf th« .u,i..r«triirt»f« f.ir um .•( th.«r|4.n.

i.u r^^T" "I"'
l"**'"*'^ »» "««'« th« pii^r. loim rm„«,h for lh.i

wMith trf bri')r< witlKMit t«» cron' inlrn.it> of i^r^mHrr on Hm- nrwU .rf thi.

The |J»n to n»ke UM) .,f »ny ,Mrt oi Uh, .4.1 r,«*.nry .,r the ..1,1 f.n,n.Uti.»,w

o the South .ml ..nt.Hy rlw .,f the .J.| r.,un.|«li.,n, l,.it on the «»m« centre
,

line, thua mit4)ring the aimn Ui m%) feet.

In ».lj,«ting the "H" ,|«i.„ to the n.- I^ogth ..f «pan the A.lvim.rv
Bo.r.1 c«n«.lere,| that the MrMfe Ho.d.| h..e « In-tter «ppe«ranre .f th.low imnrU t..wnnl« the e.nb of the .mntileveM .mi ..f the iMi^.n.M iiMn
were mmle ,h.,rter i„ „n|rr that the inrliwition of the we!, „H.n.lH.r, mUtbe kept at about the muw angle. In cnferenw with the IVmnl, the lemith
..f the mw,«,Ml.M| .,«» w.« fixe.1 at «^M) feet an.1 the cantilever amia at iV8«»
fcet^ Ih., ,,«„ w«, .livi.l.M| inu, four more imnel., om l^eing ml.|e.l to
each cantilever arm ami two in the Riifl|icn.le.l span.

Mr. Vautelot ha.| .riecifie.1 that the height of the tteel work ab.>ve
the centre pier shoul.i not exceed m feet an,l ha.1 refiMe,l to permitany greater height. The A.lvi*,ry Ikmr.1 «aw m. reaiion lor thi» limitation
and the inc ine.1 up|«r ch.,r.l« of the anchor an.l cantilever arma were con-
tmiicd until they intcr«ecte.| over the centre pier, the Board cnaidering
that thw arrangement gave a better appearance, ai it uh.|oubto.lly .IfK-a on
poper, than the two panels of flat chonl over the piers. The intersection
of the eh..rd«i at this point ma.le it necewary to extend the vertical ncMita
to carry the shear, from these chonis and. having adopted this vertical
lioit to omit the horizontal tie holding the hoa.l» of the first compression
web members and replace it by imliiwd ti .irs. thus carrying the "K"
system of bracing from the incline.! posts at the end of both cantUever
ami anchor arms throughout all the panels to the main pier.

In making our compeUUve designs we were necessarily goveme.1 by
considerations of ecomjmy. and endeavoured to adopt an outline that woiUd
result m the lightest structure consistent with the specifications and the
oiher requirements sought, including good appearance.

The increase in span called for a heavier structure and the additional
panels, .as well as the changes in the pier panel, and also made considemblo
additions to the weight, but the Hoard considered that in a monumental
structure of this character the extra weight was justified by the improve.!
appearance. PersonaUy. I am not at ali convinced that the more econ..rniral
arrangement of the "B" design would not have given an equally good
appearance m the completed structure had it been adopted.
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H«n«,v«l:{l(M)|»», ,l; ?
"'".''*•"'«"- '•arry.ng highways. Thw

to w.i,h only about 7.: of L a;.!!' .t'^vTVT "" "*'"""*^'

«n«. with the H,«r,l .. -. M..,fi"a, „r * '"*^*'"''" '" '***'"'^'-
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I^".«in, !»«. It 'lr««n an.1 Um. "X" .Ir.HJti wiib.Hir ihr highway..
In ii.l.|iik.n »o Ihr «»,M,,„y ,„ w..,«hf to >m rr«|.«.|. thrr.. »»,.n. nmnvr-.l r.«..,« for «. v.Kn.,m« th- rh.ng. of .1.,,.,, h. ., hr.MM.hrT..

'

"Z

that tho h ghwny- „. .^-igno,! ^„i«,|„|. vf,,.^ „,„ A.lvim.rv H.«r.l hml

-rry fh. fu I h«hH«y .„. H...,rir rnr I.mmI- a, n^^^A h,..| ., .1 Th IH- -,«n Hn.. O...IUH. «. „U.v. „o,.|. ... ,.,,. ..„ ,., „, „,..
™

..... U.lvn„t«g,^ ,o Ik. g«i,M.I by .«,u„i„g ,h,. highway- h,,.I. wh... ,h. fi ui

than ,K.v«H«ry u,h| ,ho highway, w.-n- .»„,^y |,.f, .,ff. ,,.;,,„,^ .^''^^
«-l-.«.| .„ th« Official I>«.i«„. I, W.U. manif,.,. h..w.. -..r, tha. u L ll
W....W arrruo by .,«n,(in« f h. .rack, aa wi.Wy a- ,h.. ....an.„U .V.^ l.^y•»raniw ami tlic tur,i.,n of the .truH.ir.. wo.il.J iMTinil. the-.. a.lvHnta«^

'.f th.. floor l^anw an.l eaM«.r pn.vi-ion for fraction Mtv^^. tL lioanl

I'S^aTtl-'L-Z"' "•'" ^'*"*^ '""' ""' ''-^" *^-—
•

-
During the .liHc,M«ion of thin rhang,. Mr. Mo.marrat a.lv.nat^l a fur-

h.
r
.hange to tho fonn of fl.K.r ny^ten. .«..| umlvr hi« .lire.tion by the

.i on IWmg No. ao non««t« in placing each track in a thro.wh plai. gmh-r

mint
?"" ? ,?'"^"''^ '^'P "'"«^' •« ^^ '" »»•« ^^••"'t "f •l*-™"-

Z;to^/!T ;;^ 't
"*'"'' ^""''* ^ •"»'» " •^''' •""«»• «"•« »«»•« "»opportunity to plunge down an,l wreck other menil^rH of the britige.



ilMi iMir ltntli>n ahiHilil mil 1^ .• —^»- .L ^T " "" *'• »" ""»''

r«,.u»«L.i. iJ- I .

*^ '•'""•«*' •*•* '-«»H>»M« *ttll IWr«,.HmnMH.. H# aw. «iv.< iJlrrwrtiv. irt^lrn. .,., «.U«t *, «Hii*fc,r.l

j:^.?^:; :L"':::*r 'riJT"""-"*" "»• ••• •»«' ""-' -« -«^-

"•* ">"'«' »"r» ••>»..hi- III th.^ fw„.i ,uigi, ,rf ii„. j„„|g„

.h. .,-^.flcM.o,. |o bring .„ for,,. „...,., .„ .....^ ...1. .,«.,.«. 3.H

.
iMiihl t «, l.„.|«« for r«.lw«y ir„ffir only, . .^.^ .,...nll..u.K»n covwhm,

IKr R«rt WKte, T|„.y will U. Kiv-r, in full i« th«. forthr.mi.,u{ rmiw

1 ,1.1
'«-t«''- »»;l the ni»k.-up of th« a^m\n'm r..„«i„;i of ,h.

evpr>- iwimnrr by n-w,,,, of thom- .-hanitrs,

•"'^rv neari>

H.;f.»,3 •,.,Hl..rin« it ww nr«.*«,ry. for pu„««« of wti„»ting to mak-apimiximato plan- .if .Ik.,* „„., e<,»i,„„.„t, t,.n n,^.,io„ travS™? "iHork and othi>r «,»i,iment nnpiirr.! in .h« M,!, «. that wo niigh" Jl m-

.-.m of the wh.J,.. Ih«.« .ketihw wer,-. h.mev,.r. not working .IrawingH
«n.l M «*,n an the contra.t wan let it wa. ,mv.««, to organi.. f!r ry"^
Z Irir *;'!: "" '•"^'"•'"" -^ -^"•^ •'™-"'^- t»-^na„»fa..tr.3
.h.- erection of the .tn.rtnr,. Wo felt that great .H^^rfootion and a newMamlar,! of .hop work would Ik, r«,uire.l. tl«t thei. wan .o ZkunZ
'to do hT f

""'"""'
'"""f

"" ^' *""*"••*' ""•» - "hort a time in whi h

;;ktitijd ri:sr ^"^ "^' ^•"«"^-- -' -"-'-•-'-
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Fig. N.

-h..w» tl... working ornnniiatkm of th« St. Uwrrniv Bri.lgn (VmuMny
fur fhnwmiitriiction of the bridge.

Mr. Johiwon itii i'r«w.lent kopt an t!ngiiH>«>ring an well as a hnsinrM
•i|N>r\-i«.H>n of hix c-hnrge.

Mr. MrMulh wa« uvailal)!«> for conxultHtion wlien n>(|nire<t all
.IriiwingH were Hubmitf.-<l to him .tn.l wen^ exaniimnl by him i^'THonaliv.
Mr. Willaril I'ojm., Chief Kngimrr of the Canadian Bri.lgc Compony
n'iMJen-.| niueh valuable Bi«ii.fanc-«>, |N-rm.nal!y ehecking all strain i.hwt«.

Mr, Porter wa« put in iniin(><iiate chitrge of the KngiiMHTing force
iH ConHtruetion Kngineer. To him IHonga a very large «luire of the
.•rj>.lit for the .«on<lurt of the work. In addition t« hi« ai«i«tance in pre|»r-
irig the detailM for our tender dcnigiw. he act«l aa Kenident KngiiMwr
tlirouglKMit. overseeing the prejMiration of «hop drawings an.l the detailed
design of erection ecpiipment at Montreal during the Winter. an<l during
the Hummi-r residing at the site in resjioiwible charge of the field o|)eration«.
l-roin the outset, the w.)rk under his direction was carried on so satisfac-
t<.rily that much more n-s,x>nHibility than gi-nerailv falls to the jiowition
was plattnl u|ion him with the utmost confi<lence.

The Canadian Bridge Com|>any releas»'d Mr. W. V. I^idd, then
Su|)erinlendent of their shu|M at Walkerville, as Works Manager of the
iM-w shoiM at IWkfield and it iM'came his duty Ut take charge of the
layout, purchase of equipment, organiiation ami. indeed, everything
m conne.-tion with the manufacture of the bridge and the erection e<piip-
ment. The excellence of the shop work an.l the wonderful precision in
I he lengths and fitting of the various memliers have been i-onunentcd on
l.vever>' engineer who has viewed the work. This excellence contributed
much to the facility with which the bridge was put together in the field
and we all realize that the work of Mr. Ud.l and his staff was one of the
most im[>ortant factors in the ofierBtions.

We felt that the erection, involving as it did the lifting and iJacing
..f the heavM-st pieces heret<ifore handled, and by far the largest tonnage
III one span, mjuiretl the Ijest experience in heavy work and the In'st
ex|icrt adviw that coiUd be obtain«l, and we were fortunate in securing
the .servi.-<^ of Mr. 8. P. Mitchell as ConsiUting Engineer on erection,
he being coiwidere*! best qualifie«l to supply the experience and a<lvice
m>cdc<l. Mr. Mitchell devoted a large portion of his time to the considera-
lioii of the erection equipcmnt, siHJureil for us the services of Mr. W. B.
Fortune, our General Superintendent of Ere«;tion, and assistcl in
organizing the field force.
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\\lMr.- H., „„,„y ,.x|».ri..iM«N| „„.., h.iv.. UH>n ,.ni|J.,v«-.| ,.i..I Kiv.M,
Hinr Ih^I .lH.uK»,t to ll... work ..wr ii ,..<ri.Hl of alnMit nix v«i« it ,„
.m|M.KM.I,l.. ... ,.,rti.ul«ri«. f„r.l,.T. I...I i. will „., ,|.,ul,t Im, ,;,,,«t«iH.«l
I m» ...any l„.|,,f„| ,„ Miuxv* nw\ nni.l, aKsiMan.-,, w..rc nwiv-.l fn.rn
llu- Wm(«,u Knginerr. Mr. UarkiMHH. th« ( hi-f I )mft«,n«n Mr. Korriwu,
an. hw HtufT the Sup».rintcn.l,.nt« an.l th« InH,«^u.n. I^th in th« «h..,.and ,n thr f...|.l. The accurate w»rk of Mr. J,«,t, Mr. Burpee ami tie
ru'lil «'ngin«'rH hIioiiM not he overlookeii.

Itc.f..reii.-e niiwt l)0 iiui.li> to our Imrinonioux relations with the H<Mr(lo KnKn.«.n. ami the tti..mlan.-e nvTive 1 through the hearty CM,,«ration

Mr. C harles MarDonnM nn.l tiK, \,Wm,ry KngimM-r. when .li«cu«ini the
change- m plan w« of great value, an.l it g,«« without laying that any-Uung w. h wh.ch Mr. Schneider ha.1 to .l„ ,n.«t In-ar mL evi.Ience of
hui knowledge and npe judgment in all matters pertaining to .,»«,! ..oa.trur-
tion. Notwithstandmg Cla.wo 5 of the Specification which throw the
entire responsibility of the design, tnaterial an.l ...nsfructi.n. u,K,n the
C^ntract.>r, the Board of Kngineers organi^-d an experienced an.l highly
elficent staff of engineers an.l inspect..rs. an.l our w.,rk w.ismuch facilitated by the cooperation of the Board and its stuff. Everv
stress sheet and every calcuUti.,n was investigated and checke,!, andevery detaJ was checked to the last rivet. Material was ins,«ct;d atthe milk, m the shop, and in the field. Workmanship was most care-
ully inspected both in the shop and in the field, and all field engineering

(lines, levels and measurements) was carefully checked. It was vorv
reassuring to have this supervision and to feel that it was practioaUy
impossible for an ermr to escape unnoticed.
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