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Mldland Rallway Bridge Over the
Shubenacadie River, N..

By G. E. Thomas, M. W.S.E.

'this paper it is intended fo point ont5~feof the dificulties encountered and over-
Vin lca ting and sinking the caissons.

~isriveray be called an arm of the Bay of
l'nd, the atide corning in through Minas
4%nand up tlîrough Cobequid bay, rushes

'bOg the narrow passage with a velocity
« 0 i per second on the neap-tide

.eQ ar.er second on the spring-ie
aeto tides in 24 liaurs, and *

tePeculiarity at this point being,
thtwe have aIl the flow in 2 haurs
at30 minutes, it taking 9 hours and
M finutes ta run out ; also, that on

th incoming spring-Lidcs wc had a
riseo 17 fi. of water in 20 minutes.
Tý.his is known as the Bay of Fundy

bre. 1 have heard it said af iLs .'
%igon a level plane af 8 fit.1

4e'rsaw it aver 2 ft., and 1 thinkthte Inistake is made by the undula-
l'on causcd by the tide striking the
bI1 brs and making quite a wave,

tI do flot underrate the power of
t4 tide ini the Bay of Fundy.
The substructural work on tbis

b1fge consisted Of 2 abutmnents, 4
C estals and 6 river piers, and are

*Itd as follows : Starting from
t4West side of thc river with a coti-

elmete abutment, 30 t fitrm the center
' tis was anc pair of concrete

e'eiesals - the next pair was placed
Ne.equal distance fromn those ; then

Iwas located jUsL 30 fi. east
those. Pier 2, or the draw pier,
2' lacated 42 t. fromi center aI pier

the other piers were 2t9.50 ft.
center ta center, and the east

*4ttfent was the samne distance fromi
P4r 6.,

We started wark A* the west abut-
t4Int ~and found a soft shale rock
t-Pig out ; we excavated through

tbnUt 12 ft. ta a bard rock bot-
. On this was placed the crncrete,

adIng this Up ta surface of ground,
blthnplacing the mould and

Upeto The same course was
010e ,th:hepedestals. dfiuî
~pi 1begins at low water and was built up

14jreparing the rock under this pier, as it
*8Vcm-y uneven, and we had only one anda

&W ours in which ta work on each tide. We
MCCeeded in making a truc and practically

diibotton on the bard rock, into which we
cand put in a numnber of anchor rods, to
Was fastened the first course of crib

'rs ta the rock, consisting af 12 X 12 il].
ttehemîock timber. It was slow work, as

44 to b c rae? fu~lydoeinoder ta

ly fastcned, iL wais nmuch lcss difficult to care
for the courses abovt', eactvbeinig drit't-bolted
ta the anc below. Hemlock tim-ber wvas used
onlly up to ordinary bow water, and ahove this
point wc used what is known ini that country
as bay shore spruce.

When this crib was built up 3 1t. and calk-
ed, We pt i 1 the fir-St 2 t't. Of* concrete. The
reasan for starting so earlv on Luis filling was
that wc could not put in an the low tide more
than this quantity. The Liie vas so short
during low water, before there was a return
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of a very rapid tide water, bringing witb it a
beavy body of sand and mud, and belare this
came we had Lo protect the new miade con-
crete by very carefullv covering it with can-
vas, placing on this large stanes and filling ini
between those with sînaîl ones ta break the
farce of the incoining water. We learned
several lessons before completing our wark.
This pier i was Iormed differently frorn the
others, it being rectangular. The purpose af
this was ta enable a protection ta be bujît
against it ta keep off the ice, etc., dîîring the
winter. This crib was îlot coînplcted last

season, winter comîing on hefore it could be
clone.

The first pneumatic pier Io be put in was
no0. 6, and wvas the one on the Colchester cotàn-
ty or east si de ; the plans of piers and the pro-
file showing the bed rock, etc., were 1'urnish-
ed [w the M.R. Co.'s engineer. This profile
proved faulty, as the rock did nlot naterialize
at the points indicated. Low water was
shown at a given elevation, and immnediately
under t le bottom of pierô6the rock was shown
to be too close ta enable ns to put on a tinber

roof and have this subnierged, as we
required at least 6 It. for a working
chamber in a pneumatic caisson.

With the consent of the Chief En-
gineer 1 decided to build up the walls
of the caisson io ft. high, putting on
a roof of two courses of 12 x 12-im.
timber, lined with 3-in. spruce plank,
and calkîng the seamis, fitting up air
and supply shafts, and building up a

t t emparary crib around the sides and
ends, and loading this with rock ta
overcorne the uplift of the tide. Af ter
reaching the bcd rock we removed
this temporary roofing, etc., and car-
ried up the concrete continuonus ta
the bridge seat. This involved a
large amoeunt of extra work, but we
did not consider it safe to put in a
timber roof that would be cxposed
te the climiatic changes and subject te
rapid decay. Howeyer, I feund uporw
reaching the point indicated as rock
on the profile, that we had still nearly
3 ft. deeper ta excavate in order ta
reach bcd rock. This greater dcpth,
if known in advance, would have en-
abled me ta put in a permanent roof
an which îve would have built Up the
permanent concrete, thus not only
Naving labor, but very valuëtble time.
Immediately averlaving the bcd rock
under this pier we found a hard con-
glomnerate, embedded ini which were
large boulders, making iL a bard ma-
terial to excavate.

Our next pier was na. 5. This was
located 219.,30 ft. fromi the centre of
no. 6, and about Soa ft. froni shore.
The caisson for this pier was built
ta pass through the class of material
indicated on the profile, that is a soft
material perniuing rapid sinking;
but in this we were disnppointed, as

from start to finish we encountered an cntirely
différent formation ta that represented. Not
only was the inaterial which we passed
thraugh different ta that reprcsentcd, but
wc had to go about 14 ft. further to find bed
rock. This, of course meant a great expen-
diture of time and money, especially in such
a river as the Shubenacadie.

We niet witb a strange accident in the early
stage of sinking this caisson. The tide wa*
due in haif an hour and the men were getting
ready ta corne out, as 1 neyer allowed themn
inside the caisson when the tide strock thé


