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TEE TAY XRMIDO DIBADTER

Sinoe the cable bronght acroas the Atlantic the terrible account
of the destruction of the Tay Bridge and the entire Ias, with al
the persons on board, of a train crossing the Frith of Tay from,
the south on its way front Edinburgh to Dundee, much of the
mystery attending its sudden failure lias been cleared. The tech-
nical jouruals of England, notably Engineering and the Engineer,
have naturally taken up the subject witi mnUch esrnestness and
meal. Iu view of the incompleteness of details, and also of the
fact that an investigation by enjent experts is beiuog made under
the auspices of the Board of Trade, they have wisely abstained
from committing themnselves to any pet theory, and it wouild lie
nianifeatly unfair to, attempt to pas judgment on this aide of the
Atlantic. We ore not inclined to make this sad occasion one of
retaliation for înany slighting remarks whick Engli.sh engineers
have too often ventured unwisely on American engineering skili
and practice. The fail of a structure which has been long re-
garded as a crowning monument of modemi engineering is a
learful wsrning which no one should affect to be able to disre-
gard, and public confidence lias suffered a severe shock wihla
given rise to earnest, thougli misplaced, expressions of dietrust inî
this country also. We believe that the cry of Ilwhat next 9 "1
snd the wholesale condemnation in which the daily press, nota-
jily, indulges 80 freely, is calculated to do much more harmu than
good. 'Ne shahl confine ourselves for the present to as full a re-
presentation of the facts brouglit to liglit until now in connection
with the catastrophe as we are able to obtain, reaerving for a
future occasion a summary of the conclusions to be drawn from.
it. For the data and the illustrations we now publish we are
mainly indebted to the publications mentioned above. It appears
that no complete account of the whole structure as finished lias
appeared ini any of' the transactions of teclinical bodies or ini the
journals devoted to engineering, because important changes were
made both by contractors and engineera to meet unexpected dif-
ticulties. This is true rot only as regards the position of the
piern, and consequently the length of tÎhe girders, but also as to
many of the details, which appear to have been modified as the
ex pedîpey of alterations was 8uggested during the course of erec.
tion. As an exanuple, we may state that, instead of the 13 large
girders, eachi 245 feet in leiugtli, originally projected, 1Il only
were put in accordance with the fir8t design, whule two were re-
duced in lenigth to 227 feet. This circuimstance uaturally intro-
duces into ail discussions possible at the present moment an ele.
ment of uncertainty, which is mucli to lie regretted. How far
this deficiency may be met by records in the possession of the
engineers sud conèractors connected with the building of the
bridge, it is impossible to state at this juiicture. As finally
constructed, the bridge was 3,450 yards long, and cousisted of
eighty-five spans of the following dimensions : Eleven spans of'
245 feet ecd ; two spans of 227 feet ecdi lattice girders ; one
bowstring girder of 166 feet, one span of 162 feet 10 inchea,
thirteen spaus of 145 feet each, ten spans of 129 feet 3 inclies,
eleven spans of 129 feet each, two spans of 87 feet esci, twenty-
four spans of 67 feet 6 inches, tirees pans of 67 feet, one span of
66 feet 8 inches and six spans of 28 feet il inches, ahl lattice
girders-in aIl, eighty.five apans. Iu addition to whicli tliere
are at the norti end one span of 100 feet and tliree of 29 feet,
plate girders. ln the fifteeu spans exceeding 145 feet, aud on
the 160 feet bowstring girders, wrought-iron cross girders have
been used. lu the reat of the structure, timber. In the case
of the bowstring girders and the thirteen large apans, being
those which felI, the roadway was carried on the bottom, booms
of the girders, while in tie Case of all the othier spans it is
carried on the top. Our engravilig eearly sihows iow the
juncture between tic sliort and longer sp*ns wss effected. The
girders were arranged in continuous groupa, generally of four
or five escli. The greatest clear heigit from. higi-water mark
to tl,.e bottomn of the lower booms was about 87 feet. IlCounit-
ing frona the souta euid '-we quote froni Major Hutchinson's
report to tic Board of Trade-"' piers 1 to 14 are entirely of
brick in cernent ; piers 15 to 48 are brick for 5 feet above
iigi-water mark, finisied with a atone beiting, upon which
are carried groups of' cast-iron coluinus braced together; piers
49 to 77 consist o!' groupa of! cast-iron colunins braced togetier,
starting tromuthe cyliinders, and encasedin brickwork to a heigit
of 5 féet above high.water mark ; piers 78 and 79 are cast-iron
cylinders tliroughout, fllled with concrete ; piers 80 to 84 are
cast.irou columnus; piers 80 to 89, brick in cernent. The per-
manent way is of double.hesded rails fished at the joints ini
24 feet lsngths, 75 pounda to tie yard, secured in chairb 3
fett spart ou rontinuous tinabers 17 incies wide, sud vsrying
betweeu 7 sud 14 inches in depth. Througiout the length o!'

theic ge guard mils are providsd. The floor of the bridge is
of 3 inch planking." It will b. seen that tie bridge is au ex.
trcmely lieterogeneous structure-a conglomneration, in fact, of
a great many bridges of various s pans and type s of girders snd
piers. The eleven 245-foot and the two 227-foot girders atood
ucarly in the centre of tic bridge, sud carried the losd on tie
bottoxu booms. These are the grirders which have fallen into
the streana, snd we may confine our attention cntirely to this
part of the structure. The girders were about 27 feet deep,
aud weigied esci about 190 tons. The booms e&4ch consisted
o!' a trough 15J incies deep by 15 incies wide inside, the
bottona of tic trougli being a 1-inch plate 2 feet wide, whule
tic aides were #-inch thick, sud were conuiected to the bottont
hy %~ x 3J x J-iiuch angle-iron. Similar angle irons were also
riveted along the upper edges of the aides. The girders were ar-
ranged in continnous groupa, the thirteen largest spaus forming
two groupa of four spant a cd and one group o!' five spaus, roUler
bearinga being provided wlieu necessary to accomodate expansion
ansd contraction. The width o!' tie platform wss 15 feet sud
carried ivith a single hune of track. Tie piera upon which tlie
large spans rested are placed on a foundation consiating of a
caisson 31 feet in diameter and filled wlth concrete. Upon this
was buiilt a brickwork o!' hexagonal section 27 feet long in the
direction of the axis of the river snd 16 feet in the hune of the

*bridge. Ou the top o!' this hexagonal mass of brickwork was a
capping o!' atone in four courses, o!' su aggregate depti of 5 feet,
while on thia again was erected s pier composed of six st-iron
columua braced tegetier, four of these columuas being nearly ver-
tical and placed under the girders, whule the other two are cut-
water columns. The two pairs of uearly vertical columus werc
15 inches in diaruieter, sud they were placed 9 feet 10 inches spart;
from. centre to cen>tre tirougli ail tisir ieugth, in a direction
transverse to the bridge, whie in the other direction they were
12 feet spart at the bottona sud 10 feet at the top. The two
outer or eut-water columana were 18 iuches in diameter, and tiey
were placed aingly, one on caci aide, 21 feet 10 inches spart fromn
centre to centre at their basi8, sud 19 feet 10 inclies at their sunt-
mita, each of tiese'columna liaving a rake of 1 foot oxuly. Each
colunan was made in seven 10 foot 10 inch lengths, unitcd by
flanges, altiongi in some o!' the piers s leas number of lengths

wa sd. Horizontal braciing was iutroduced at esch joint, sud
diagonal bracing between the hunes of horizontal bracing. Escla
cut-water colunan was conuected at its top to tlie adjoiî ig pair
o!' 15-incli comumua by short girders, ou which the, girders o!' the
bridge took their iearing ; but there wss, we believe, no tirough
transverse girder fixed to the tops o!' tie colmua. Tie columus
were filled uiti Portland cemeut coucrete, sud tlieir average
thickuess appears to, have been 1i incies, giviug s sectional ares
o!' 66 square incis.

Ad«acent celumus werc braced together with horizon, ai bars
sud diagousis, sud tiers were also cross sets of bars, making
aitogether eight planes of bracing. Tie diagonals bctweeu two
adjacent colunan were of flat iron, single, 4~J by J iuches, with
cottered fiali piates ou their lower ends, sud attacied to tie ast-
iron colmua close to the fisuges by one lb-iuci boit in a hole Ifi
inches in diameter. The horizontal double bars werc o!' pairs of'

1channel irons 6J by 2J inches by J mnci, piaced back te back 2J
incis aspart. In addition to tisese there were horizontal round
bars piaced diagonaliy betwcen tic four 15-i colurins, which
sccordiug to Elbgineerinib, appear to have been an sfter thougit,
sud were an attaciment whici was at lest axot very weil planued.
Baci columu Springs froin a foundation plate boited to the mauon-
ry, sud to wiich the columu itsel!' was !'atened by cigit bolte,
whici for tic 15-inci columus were 1À incies in diameter. Iu
itic case of tic 18-i outer columns tie foundation pistes wcre
4 feet square, wiile for tic 15-inci. colmua they were 3 feet 10
inches in diameter. Eaci foundation plate earried s bas@ about
22J inclues higi, -tic base being stiffened by eigit radial riba,
four of wiich were bossed to shlow of tic passage tirougi tien]
of tic 11-iuci boîta securing the foundation piste to tie mason-
ry, whule in tic case o!' two otiera provision was made for tic
attachient of the brnciug. Ou top of tic brickwork of tie
foundation four courses of ieavy stone coping were laid, sud to
tiese the foundation plates of the comumua were boltcd.

It appears that ai, examination o!' tic wreck shows, in somne
cases at leat thst tie boîta securing the foundation plates passe&
thIlg tic top course onily, while the dowel boîta, holding to-
gther tic 'rarieus layera of' stones, ticd enly tic two uppermost

Ilayers, g0 tiat tiers 'was no rouuection between tisse sud tic
jfirst sud second courses below tient beyond tiat uriven by thd
cernent.jSuci are tic brie!' details o!' tic structure, whici in connectiot
with tic data gatiered by an examination o!' tic wreck8 to bd
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