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ACCIDENTS TO RESERVOIR DAMS. s1ould have bca; and toproof, i. is Dow bulged down

Bt C. BAILLA , M . Am. Soc. C. strea, wrgled and out of plumb as wE. as out oIi
Now while this dami of somoe bundrede of feet in extent

The late washout at the reservoir dam at Midlfield, across the jriver was solidly abntted against the river's
Mass., and that at Chicoutimi, Que., can only avail as high and roekv bank at one or its eastwaxd end ; the
lessons in 'The Instructiveness of failure" when the way western end of i rested on or a few fet into tay face of
in which they occurred can be made known to the pro- a bank of qultc a different nature on the opposite side;
fession. whoru not only does the rock ris. ta or crop ont at 1eve1

True, it as been shown that in the f bd of river but t naterial aove an for a
where the dam was but 2o feet high, and the level of the height O! some 50 ta 6o fect la nothiig but the most ir-
spill-way 15 feet, the gates over the spill-wav conid i:ot resisting soft clayey sand ant vegetable mold.
b. opened due to their faulty construction and that the Hat tii precaution, au expensive one of course, been ru-
water rose till it poured over the dam and caused its de- svrted to, as was donc at Grand Mére on the St. Maurice,,,
struction ; but how the erosion could have caused the lu an absolutely aluilar case, of rip-rapping the fac. of
wreck is not explained, in view of the fact Lhat between the clit from tie dam to soine dstance up stream or cf
the outer walls of the dam which was 30 feet in breadth a wooden revetmcnt agaiuet wash and scour of river,
and abundantly heavy and strong to resist any pushing or the accident likely might not have happened. Tt woult
forcing of the dam forward as at Boazey in France, Austin certaly not have occurret hatis cui rev.tient beeu
in the Ulnited States and ealsewhere, there were two in- made water tigjt to a certain hdght, even thougit
termediate bulk heads or walls of 2-ineh matched sheet should have coat an extra $2ooo or more ta do so along
piling on boarding. a stretèi of 20o ta 300 leet.

No gradual erosion from the top downwards could there- What happenetil tus: the water having ou the occa-
fore have occurred on account of these interveniing water o risen to 3o feet, a pressure of 13 pounds to. the
tigit partitions. The only way then of explaining square ich or close upon 2,000 lbs. to the foot, a igreat
the washout through and through the dam, i; this : the tendency to filtration through the bottom of the bank
overflowing water, first wore away the outer, lower or (wlire the sttai was irresistible by materlal of the light
down streamn of the three vertical sections of earth work and loose structure alluded to) was brougit about, and
into which the dam was divided by the bulk heads, taking a le4,mge througb and around the western end of the dam
with it the rubble work of the revetment wall, the com- was seen to occur. Iluder "eh pressure and thraugi
ponent stones from which were found as far as 500 feet snc friable mate4al it May easily Re inugi.4 iow
down the river. quickly the scour ditits work, increasing i a few hours

When this outer or lower portion of the dam had crum b-et a swrnti te bottorn the an ti
led away, the lower of the two bulk heads followed ait, of a upwar a0 then vastuesa fauel, an
after which the over-pour of water immediately attackedt
aind scoured away the Middle section of the earth w (if course the roof or over-wlong rartk carek i-te ot
followed by the overthrow of the upper or inner bulk rnsing water in tie in time weariig away tide
head, and this by the immediate cutting through l froin below anti causng tnd cl! to go pîcce by pie
down, rosion, of the inner or uptreamverticalv i sces r 4 ta 6 feet thi at

the earth filling with its protective wali of dry rnubble. distc e sae uoo fret h d rct ed ta t

Where a portion of the clay filling was resistent enough istnce Of axl e aI tii. dam in the.diretwon ofthu
to hold its >own against the scour, up to a certain height ta by not less tRai $00 feet and the scour dawi strean
froM bottom level of reservoir, the portions of the bhilk or bdlow the dam worm away the bn of the river ta a
heads above that level, were of course broken off It level distance of more than 700 fret.
Of top of renmaining clay by the direct pressure of the The quautlty of materil carriet away-the clit as al-

water behlind( theriwThe Meilet readv stateti being sanie 6o feet high-i not leas tiuai 300,-
The Middlefield mishap is therefore a case not of the 000 cublc yards discoloring the water of the Saguenay for

bursting of a dam, nlot of a bodily piishing away of the miles below the tawn ant rentering it for the time bcit
dam as at Anstin, but one where tie dam failed, as doi unfit ta drink
the levees along the Mississippi, by erosion of the water Tii dam wll of course now have ta be extended l'y
frOM above downwards. sane 3oc fret or more to the opposite bank or ta the pres-

We siall now sec that the accident at Chicoutimi is a est site tiereol, wle a tenporary dam will have ta bu
case of erosion from below upwards. The dam across lie lilt to confie the water ta pasig ovr the pteseit dan
Chicoutimi, which is one of the out-flows or discharges *111 d'e extension ia put i ; but the structure shoult
front Lake Kinogami and its smaller companuion as ex- b. widene4 out down strean by say 2o feet, t p a
pressed by the diminutive "Schish" m h bridge and gate superstructure of soie. g5 mi 3s het ls
about a mile froIm the city or town of C.hicoitimi, the breadth and capable of holding its own aqýaint any sulsi
fetropolis of the Saguenay District. quent rise oI lutu magitude i the river, and thdt *ould
The dam is built at right angles acroas the strean, a te dc at any eput antin the the a own iter

Powerftil one empting ito the Saguenay river. It is a esta; or as tRi area of the reservoir orbreatt of vnter
uoOden structure of crih work with a base up stream of uplie1d wil licreauter b. aI sr muc'h greatee ;an

about 3 to i, planked civer with a water tight fo<>dg westward, a second accident cd tre iing might ewep
and relying for its stability on being kept down and i dawn upon d'e clty ant destroy ino olas
situ by the very weight of water above it, some 20 feet waith of property, witi prcily or at auy rats posuhbfr
higher than on the down side, and though, the higher the Ross oif. for wRiki the c wlght bu heM
water within the reservoir the greater the thrust outward sie-ant a stltein time ennihe.
or downward, the greater also the weight upon the dam 1 would alsa say hure i' relation ta the new
and its adherence tri the botton on which it rests and is dam Rt thauViere-lt wa quita e thi prig
probably bolted to.woui not giye nder the imnse le preure

Above the dam proper is a superstructure som agint al t vertical ier or upper eacet and my
or more i height answering as a bridge or roadway be- suntulses of lest fait when wrltig ou the subjeet hae ncw
tween the opposite sides of the river and to the upper or becoinu a certai4y, ant ta the effeSt that iwar& a! his
up stream side of this superstructure are adapted a series ai concret rampat shonlt b. an ineliuê apron of
soNme 20 gates or more, but which as at Middlefield, must crii'work of twa or three leet of base ta onu e t

have been inoperative due to their. great zize under a head Riardet over with deals or plank laid parallel ta tifo
of sOme 1o feet of water against them ; for the water on o water, and such that any future tendeucy of anic Jan

the occasion of the accident about to be related rose Io te dam wl b. tont awy with by te rtuintv
feet above its normal freshet level and evidently prestsed luat the swell of ti f d or down strepn wi
hard against the dam superstructure which is etirely toop ti an tope t over te da a

narr w, t bing ut 2 fet ide nst a f 2o wshouldwa ta v beno ; da and to t epr, eit. i s tow cburged. ow

Now h~04ie4 ths amofsoe huded f tr in exten
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