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the Madras Government, Public Work O
284h Jutie 1869. orks Department,

Proceedings of

No. 612. Read the following Memorandum from the Acting Chief Engineer
. . o 3
for Irrigation, to the Secretary to Government, Public Works DZpart-
ment, dated Iort Saint George, 4th June 1869, No. 203 :—

Lake St. Lawrence, Neilgherries.

rs give the state and prospects, on the 20th May, of the
work under construction by Mr. Mclver, in accordance with the sanction given
,dras Government, No. 2,271, dated 16th July 1868, for thz for-

in Proceedings Mz
mation of a tauk on a tributary of the Bhowany by the silting process advocated
o yocate

by that gentleman.

9. The site of the
aded to cross the river on the bund at a level of about 150 feet

Tag following particula

bund is on the new line of road from QOotacamund to Mel

kunda, which is inte
above the bed of the river. The direction of the crossing is nearly due north and
2 =) rtil an
a e th ¢ e} 1 y 5 i 7
he length of the bund at top will be about 772 feet, and at base, on'the
b

south, and ¢
average, about 100 feet. The contents of the earth-work of the bund have b
' . kg nd have been
estimated at cubic yards 47 3,000.

i D N /g 10 < S 1 :

: 3. The first work .whmh h(_xd to b(? done was, the construction of a culvert or
sluice tunnel to carry off the ordinary discharge of the river in the dry season and
some sinall accussions of flood-water from slighs falls of rain, and, afte: :

: | e g , and, after the comple-
tion of the works, to regulate the flow of waterin the river below. Of this culvert
a leagth of 2006 fect Las been completed and covered in ; a further length of 28 feei’:

. . : D‘ :
position for the valve well, where the low-level culvert will termi
o-third done; and thence 78 fe " the hi ;

: feet of the high-level culvert have

d. with the exception s eovering s 3
g ] of the covering stones, aud 79 fect more

westwards to the
nate, was about on
been nearly finishe
have been completed and covered in,

The nmsnnry.lms been constru%-ted With. .‘?tone of compacet texture. That of
the lower culvert 18 dressed on th’e‘ face and joints, whilo that of the upper culvers
correSpouds'to coursed rubble. . T'he masonry \York is being carefully constructed.
It has occupied a much longer t.une tl‘l‘d;ll W'asialltlcipated s but this is not surprising
as the workmen had to be obtained from 'richinopoly, and they have to be hutt:(i
and fed on the site of the work. These arrangements necessarily occupied a con-
giderable time. The cost also of the masonry has much exceeded the estimate
Rupees 13,250. The design of the culvert has been somewhat modified with advani
tage ; it is being cons cording to the arrangement shown in figure 2 of
Mr, MelIvor’s plan of April 1868, the tunnel being continued under the inner slope
nearly up to the point where it would cut this slope ; and the valve rods will worl;
in a well passing up from the sluice, chamber to the top of the embankment. Pro-
bably the cost of the n i1 not fall much short of 20,000 Rupees.

Jasonry work wil
4. .The base of the pund over the 206-feet length of completed culvert has
oss the river, and h

tructed ac

ad reached a height of 20} feet above the water-
dry season, or 10 feet above the softit of the lower culvert.
silting, and this had been brought by a chan-
astward, and thence over the north Lill to the spot where
to excavate the soil, and then to carry it by channels
bund. The discharge from the north-east chan-
arried by a trough 197 feet in length over a

been carried acr
level in the river in the
One stream only was be
nel from a source to the e

it was being employed—first
gradients to the

e at the time, was ¢

ing used for

with very steep
nel, the one in us
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s

temporary roadway required for the eartage of stone for the culvert i

arrangement enabled a rough caleulation of the quantity of material deposited‘

to be made. The average velocity in the trough was just under 63 feet a second,
and the discharge 0'95 of a cubic foot a second, or 3,040 cubic yards a-day,
This discharge includes earth and water, and the proportions are considered
by Mr. Mclvor to be three of the former to one of the lutter ; and, as far as could
be judged from the difference between the stream passing on to, and that leaving
the bund, the silting stream was carrying at least 2 cubic yards of soil to every
3 of water and soil combined. If so, about 2,000, or perhaps morescubic yards
% 206 feet or 72 yards east and west ; about 180 of embankment were being deposited
feet or 60 yards north and south. per diem ; and this would suffice to raise
the portion* of bund under construction

at the time half a yard a-day.

5. One of the most remarkable circumstances was, the clearness of the water
leaving the bund after deposit of the soil held in suspension. The distance from
the point of entrance of the loaded to the point of exit of the unloaded stream is
not more than 220 or 230 feet ; and yet the water had been able in passing slowly
over this distance to deposit the whole of its burden. This shows the great
density of the soil which is being used for ; were there any light material, it would
require a much longer time for its deposit. All that Mr Mclvor, in the present
case, finds it necessary to do is, to raise a small carthen bund at the up and down
stream edges of the part of the bund under construction, and to turn the silting
stream in at one corner, leaving the water to run off into the river at the opposite
corner. As the central area becomes raised, the refaining bunds on the edges are
added to by a few coolies, and so the work progresses.

6. Although, except for a few minutes on the afternoon of the 20th May,
there was only one stream on the north side at work, there is a larger quantity of
water on the south side in readiness, and ,the channels for utilizing it are all in
order; so that Mr. McIvor anticipates a much more rapid rate of progress in the
future than he had been able to obtain earlier in the season.

7. The bed of the river on the north side along the south side of the

unfinished portion of the culvert has been silted for a part of the width ; and this not
being under water, the character of the deposit could be more readily understood.
The surface was still moist, but had cracked somewhat ; and where the stream in the
river had, atits west end, impinged against it ata high velocity, there was a slightly
eroded surface, which appeared to be but in a small degree affected by the
current. The silt had formed a very compact mass of greasy moist clay, which
indeed resembled the ¢ Stuff” prepared for pottery more than anything else whieh
can be suggested. A ‘

8. At the time referred to, the heavier portion of the material brought by the
silting stream was being deposited at a slope of one in fifteen or sixteen, and the
lighter at about one in twenty. The velocity in the supply-channels regulates the
degree of density of the material which the water is capable of transporting ; and
on this velocity being checked, the plane of deposition will vary in gradient with
the density of the soil brought by the silting stream.

9. The legitimate conclusions from the work which had been done appear

to be—
L ]

il e A it ot

ings of the Madras Government, Public Works Department,
Proceedings of 28th June 1369,

1s¢.—That the silting process affords a very rapid and economical mean
?

of constructing earthen bunds or embankments, where suitable soil and water on

er lével are obtainable. .
a prop 9ud,—That a very small supply of water, favourably situated for use, will
8 o

suffice for the transport and deposition of a quantity of soil equal to, perhaps, three
times the volume of the water-supply as the extreme limit. 'ljhe transporting
power depends upon the density of the sqll arld upon the fall and distance b,etw?ent
the place of excavation and the point of depomt.; 041 other wor(.i s, upon .the gradient
at which the silting stream can be run. Th.e significance of t:,lns fact will, perhap?,
be the bettér appreciated, when it is mentioned that a cubic foot per second is

equivalent to 3,200 cubic yards per diem ; and that this quantity of water, carrying
> )

three times its volume of earth, would be capable of depositing 9,600 cubic yards of

s0il in embankment every day. o s
3yd.—That the applicability of the process is limited to situations where the
;| 3

length of bund to be formed is comparatively short. This follows from. the gl‘adﬁent
of the plane of deposition. As this becomes ﬂaf,ten'ed out, the material deposited
will become less and less dense; until at length-xt will no longer be suitable for the
formation of an embankment intended to retain \'avaf;er. - At present dat?. are not
available for determining what will Pe the safe %m.ut of flatness of gradient; but
supposing one in fifty to be that limit, and thzilt sﬂtlng streams were obtainable at
either end of a bund intended to ba 100 feet hlgh,‘ taking the highest water line at
80 feet, the embankment could be formed- ent‘n'ely by silting up to thfa 80 feet
level, were the bund not more than 2,0.00.feet in length on the water-lm.e ; and
by raising the ends 20 feet above their 1.nten(h?d level, the full height in the
centre could be obtained ; or, of course, half the difference might be formed by the
agency of the water, and the other }{alf by manual labour. It woul d.be s 4
better, however, to construct the bund right across alternately from either side, so as
to obtain a more uniform distribution of lighter and denser material, and then
1,000 feet would be the limit of distance at this gradient. The great mass of th?
bund near the base would, however, bfa cap.able of formation by silting, even had
the upper part to be constructed in the ordlqary manner, and therefore the process
would be more or less applicable to embankments of much greater length than that

above referred to. On the other hand, it seems at present to be tolerably evident

that the process is not suited to the construction of embankments in other than

hilly or mountainous regions. e » e
10. In this country the use of silting streams for the formation of bunds on

d for the first time. Much will be learnt from the

a large scale is now being tried for the g learnt from
exper%meétal work now in progress, and when that shall have been completed, is
may be expected that very valuable data will have been obtained. Mr. Mclvor
has heen asked to note and record all details of interest, among which the princi-
pal are—f-l,y‘" -
1st,—The volume of water employe 5 - -
9nd.—The corresponding rate of deposit of soil in the bund ;
3rd’;The number of coolies engaged in—

' ,, (a.)—The regulation of the water. , '
A (,)—In controlling the excavation and in loading the water by mixing

up the soil with it.
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(e.)—The distaaces from which the streams are brought, and the gradients
. oA .
at which the water-supply channels are carricd before reaching the site

of the excavations, v § %
(d)—The gradients of the several silting channels between the pits and
the bund. '

The Superintending lEngineer
for assistance being rendered in sur
the arrangement of the chann
to do this.

1L The slope at which em
yet to be determined. = It ig cleg
vertical or nearly vertical face; b
considerable quantity of w
or less degree of mobility

of the division might be asked to arraﬁ“g'é" A
veying and levelling, so as to place on record
¢ls, their slopes, &c., should Mr. Mclvor be unable

bankments formed in this manner will stand has
r that for some height the silt’ will stand with a
ut it is equally certain that material Jin which a
ater will hecessarily be retained, will possess a greater
: under pressure ; and the tendency to moveof the part
under greater pressure must be resisted by other parts where the pressure is less.

Tl;erclls much tn;\.t wikl req‘mre careful observation in connection with this point,

7 4 Ve s 3 g = 3 % Sipely
not only as regards the work at Take St. Lawrence, but also with a view to obtain
data from which to deduce

5 : .whut would-be safe arrangements with soils of different
senguals i lm“}“g Yaryug proportions of water in combination; after all that
could })e parted with 1n the fivst instanee haq been drained off, Upon information
80 derived would depend the degree of rapidity also, with which it wo;xld be safe
Weam ot mnba’“!(mfmt; and probably also it mav’ be found that admixtures of
grav.e'lly or stouy soil, in moderate Proportions, ma); R Uidariaoon & regards
stability of form, which ordinary. clayey soils may not possess. l’A’gaiil it nmy
PinYe t be udvisal‘)la to allow suceessive layers some little time to bocome (.Gm
paratw‘ely dry before proceeding to superimpose additional material a;d th&e
would be no great difficulty in Carrying out such an AR peent. : ¢ s

12. From the particulars ab""e éiVén, it will be seen t;hat the bund c;.nnot be
completed before the south-west monsoon floods of the current year. Tl;e safety
ikely o be finished before the first heav_\g‘freéli"ijg

water, and the material to be carried by ¢he sams means o tho baad, - My, Mol S
is or was under the impression that even were a flood to pass_o,yerthe dnfi
bund, the damage sustained might not be oriods i bat the rideof b Wik it
work being swept away would be, t say the least, very sericus; and h is f 7
convinced of the necessity for preventing, if possible, the ﬂood-watersrisi{]ggbgve_
the earth-works. b
13. The site selected for the permanent escape is close to the line of the
Melkunda road about three-quarters of a mile from the bund; and it is very well
suited for a waste weir. At present it is divided from the basin of the tank b
an intervening ridge; but it is anticipated that a cut through this ridge may h‘

Q“mﬂplﬁﬁ'{m m time of a sufficiently capacious escaqpéﬁ:~ &1
Y to make a really efficient arrangement, On the

Proceedings of the Madras Government, Public Works Depariment,
28th June 1869.

excavated by water, and if rock be not met inth, this anticipa:tio.n may be' realiseg.
The level of the spot chosen for the escape is stated to be within a few feet of the
: : 1 of the tank.
mtenﬁzd fIlgi,thzeIrviivias been furnished with a m'emorandum 1in which some of
the points which will need attention have been eyfplzuned; and he has been recom-
mended to substitute six openings of 1 foot diameter eaqh, for one of 4 feet
diameter in the sluice, to reduce the top width of the bund from 100 to 36 feet,
and to avoid excavating soil within the pl.anes. of the ﬁfont and rear slopes of the
bund produced. As regards the latter point, 1t WO}lld be advantageous to le;v.e a
margin of a couple of hundred feet, so l?ng as t.he-p1ts are at 9"11 i the bund site.
Some of the excavation already made w1!l require to bt.a filled in a.g_am. 3

15, Mr, McIvor’s arrangements evince much apt1tude. for th _,;-,Ork which he
has undertaken. It is no disparagement., ho.wever, .to %mn to say that .there are
many details connected with a work of th.lS kind, which it would be adwsabl.e for
bt ol T tha il D professmna_l.Ofﬁcers., who may from experience
be acquainted with the requirements of water in considerable volumes and under

high pressure.

No. 613 ORDER THEREON, 28th June 1869, No. 2,093. -
4 et CoMMUNICATED to the Superintend-
o IRRIGATION, No. 25. I ing Engineer of the 7th Division, who

will be requested to arrange for afford-

ing the assistance in surveying and levelling referred to in paragraph 10, should

such be required by Mr. Mclvor. :
(True Extract.)

COIOHeI, RoEd,‘
Secretary to Government,

&

To the Superintending Engineer, 7th Division.
+»  Revenue Department.

*

N, SN

Exd, 80T Augustin,
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