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Gobernment (18971 of A¥ladras,
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G557
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‘ Regd. Spare copies
J

G.0., Nos. 786, 787 1., 26th August 1897,

AUGUST.

Kistna Anicut

Forwarding copy of Proceedings requesting early sanction to the estimate of
Rs. 58,770 for fitting shutters to the crest of the —.




GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT

Irrigation.

Reap—again the following paper :—
G_.O., No. 75 L, dated 20th January 1897.

——

Reap—also the following papers :—

From Major W. L. C. BADDELEY, R.E., Superi
: Gy - L tendi Yy 2
to the Chief Engineer for Irrigation pperiniending Engineer, TI Cirel
5 No. 1320 KN, ° or Lrrigation, dated Bezwada, 5th Augast 189'7:

In reference to G.0., No. 75 1., dated 20th J
SR shmlete tanionis for 56 2 LTl anuary 1897, T have the honour to
g S R£ 41'37’200. ng falling shutters to the crest of the Kistna auicut,

The following papers are forwarded : —

) (i) Note by Captain Ellis, R.E., dat j
in demi-official correspondence about the siilsctltgil. a1 83 0m xarions points raised

(i) Letter, No. 295 8.E. of 23rd July 1897, from the same officer forwardi
rding —

4 Plans.

1 D and A estimate, 1 Data sheet,

1 Report,

(i1i) Letter, No. 314 8.E. of 31st Jul
; 8y L 189 ;
results of his .enqumes regarding the rates a}ty; whic7h, flrl?skf:&es;%z olf(fli Trugiring the
ok t%e Sapt?m. Ellis has worked out his proposals with uld be made,
onclusions he arrives at regarding the advisablilll'ltlch care,and in
i

from Messrs. Burn & Co. ;
B v supporé. and the balance, viz,, 50, fro

3. The height of the Ki i
stna anicut i
acreage of the system it i 8 af the present time j :
next irrigation geason’. and it is most essential thy o, nsufficient for the large

11n great detail
y (;lf] procuring 237 shutters
m the Bezwada workshops,

4. If we rely on the Gove
. we A rnment
;1): nréaady 1n time, and I trust that | mZ;rll'{:él ;
according to Captain Elljg’ proposals Ay

5. T should be glaq it orders coul

i8 approved, for every week's dela d be sent to m

: : e 1
Y 18 of importance by Wire as soon s the estimate

e

—

No. 786 1., 26va Aveusr 1897. 3

ENCLOSURE.

RerporT to accompany estimate for erecting falling shutters on the Kistna anicut.

The type of shutters proposed for adogtion is similar in action to the 4 acres tumbler
shutters erected on the Sone weir in Bengal. There are, however, differences in detail.
The shutter proposed is 10" long by 8’ high with 1" round connecting rods 3’ 1” long from

centre to centre of pivot bolts.
The material difference in the design from the shutters used on the Sone are two :

(a) The shutter travels on three plate iron ways 4" wide fixed on the anicut, and on these

curved plates fixed to the shutter slide ; whereas on the Sone weir the bottom angle iron was

;l:};:d Itlalong Ehe bottom edge of the shatter and the edge of this scrapes along the stone bed, on

which the shutter rests throughout its whole length when the shutter falls or is lifted. This
forco to lift the shutter, and irregular action in falling.

renders necessary a greater :
() The joint to geal the escape of water between the anicut and length of the shutter
angle iron resting on the stone sill as above mentioned.

is formed on the Sone by the : :

The design for the Kistna shutiers provides for a joint formed by the edge of the angle iron
forming the lower stringer of the shutter butting against a continuous wooden blocks (backed by
stone) which performs the double duty of stop block and water joint. The advantage of this is
that the water pressure itself tends to close the joint, and the lower the water falls (within limits),
the tighter becomes the joint.

Experimental shutters.—Three type

last, viz. :—
The Sone type with Z iron forming bottom stringer resting on a stone sill,

g)) A sehutter, zggved plates fixed at intervals to the bottom of the shutter and sliding on
4" wide plate iron ways fixed on the anicat crest. This is the type now selected for adoption.

(3) Similar to (2) but with 3" cast-iron rollers in place of curved plates. Details of all
these shutters, 14 in number, and of various lengths from 8 feet to 19 feet, are given inthe estimate
for the erection of the work.
tes regarding experiences with egperimental shutters.—The drawings with this estimate give
full (ﬁ:ﬂﬁ: ofqthe shutter selected as the best sgltable, and the following notesgivea few exlilri-
ences with the experimental shutters, and by inference the reasons which have led to the present

design.
Size of scantlings of frame.—Calculations were made to proportion these exactly to the work
they had to do in order to cut down the weight as far as possible.
Experience has shown that the weight of the shutter bears a small proportion to the force
required to lift it, 88 in addition to the shutter, the water laying on it must be raised.
: ce, two men can raise a 16" x 3 shutter without any water going over, but eight
bt the same shutter with 9 inches of water gassing e R io o axiely

men are required to raise

There was noticed & groat tendency for the shutters to buckle out of & plane which caused
much trouble and delay when making. '

Tho scantlings of the angle iron stringers have boen increased from 24 x 2§x} to 3x2x}

in consequence.
Force required to lft.
by raising by hand, the men
19 ft. Sone pattern shutter —14 men raised with difficulty.
12 ft. Sone pattern shutter—10 men raised with difficulty.
16 ft. roller shutter—10 men raised, one easily, one with some difficulty.
16 ft. curved plate shutters—10 men raised with some difficulty.

8 ft. curved plate shutter—4 men raised.
14 ft, curved plate shutter—8 men raised with difficulty.

overturn—When 1 foot of water was held up by the shutters, the numbers
rturn the shutters were as under :

s of shutters were erected on the anicut in April and May

—This has been tried with 9 inches of water passing over the shutt
lifting in a row from the downstream sideI:)f theg shutter : a5

Force required fo
of men required to ove
tors—4 men to one shutter, 3 men to another.

16 ft. roller shub to on
16 ft. curved plato—4 men with difficulty.

8 ft. carved plate—2 men.
14 ft. curved plate—3 men.

The Sone pattern shutters took one man for every 9 running feet to pull over.

iy 175 F QUi e i




No. 786 1.
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Head required : % A 18".
- types of shutters ,,‘0 overturn the shutgyy,
Depth

noted from gotys) o+ 2@ depthg
of water in feet pags; °b'erv.ﬁ,,n 8 of water yoo .
PASSING gyar ohog it 18 Stated Tequired ¢, :
Sone pattern or shuttr. 4 below: overtarn the various

m gonem] bml e e ey ‘or 11 13
7 311,”& P ‘65 1 13 1-4
1415 1o bp notod thet two &ml’ B Tor ’

bead, and fell only after

The cause of this is still unknown, -t
: Depth of water in feet Ppassing over shutter—
Roller pattern shutters . 35 55
r Th 1 - Say '35 as an average, - -
4 first tw: ;rzﬁ?‘m%iﬁ&lﬁ ttK:ixdfl:ltlin Saoeed e given much
& . more
Curved plate pattern shutter—g oh e PR

; D?;pth of water passing over shutter in foet
This gives an average of about ‘9 and corresponding for:e f, Wt
o

applied at one foot above the pivot is requi rturn
uired i :ghln“u,
- Leakage under the ahutters.—-—!l‘hisr:ln fonndt? ::ebe Ay : ?o A

continuous stop block than in the § less when the joi
more careful fitting against the Hon x:foff {i)tlzz; shutter, and it mulg f:m:tﬁ'iuﬁ ml : against tiw
t reduced by

The roll; ters 1
defect. xoller shutters leaked round the rollers, whereas the curved plates
(R i S are free from this
bolted ailago:k 5':3 ud&z" Th*’ was insignificant. On the ag;
but needs furth er')t‘ﬁal’ %n% this was cut down the joint 1. S Cont ends of diff
; but 1n any case leak There
Rollers—The rollers make shutt e e be reduced to v small | satisfactory,
costly, leak more and will require ;O:emm;a?r?le easier to work than cm'veoi?y plates, but are more
: 11;"110 cu;red 'Fll,ate is consequently preferred, o
ormule.—~The formule used for calculati s3e
proof of these formulm are given witlrx thlgurl:;:,% the position of the ﬁvm are noted bel
y ow ; the
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If A B be the level of water at which the shutter overturns when pivoted at P, C D the level
of water which transmits such pressure tothe shutter that the pressures on either side of the pivot
; s _ 2(a® + b :
are in equilibrium. 4 = 3—(?——1;)2

If M 1b. be the force per foot run applied at a level of 1 foot above the pivot tending to
overturn it,

g M ; . . :
Then X = TG F ) =0 x5 feet, 625 1b. being taken as the weight of ] cubic

foot of water.
Pivots : height of—.It is proposed that the pivots of the shutters be so arranged that the central

700 feet of shutters should fall with a head of about 1 foot.

The 700 feet on hoth sides of this central length should fall with a head of about 1" 3”
and the remaining shutters should fall with a head of about 1" 6”.

The object of this is to introduce some uniformity into the order in which the shutters fall
and to ensure the water level on a rising river never falling below the level of the top of the
raised shutter which is sufficient to provide for all reql}lrements of supply.

The way this will work is noted below :

When all the shutters are up the river rises to 1 foot over their top, the central 700 feet will
fall (not altogether but before the other shutters fall).

The discharge of the notch 700 feet long so formed is when the water is at level of top of
shutters, equal to the discharge of the anicut whole length 1 foot deep. The river will therefore
fall to about crest level of shutter. No more shutters will then fall until the discharge increases,
s that the water rises to 1’ 3” above the shutters.

Two more lengths of 700 feet will then fall, and the water level will, in like manner, again
fall to about crest level of the shutters.

The balance of the shutters will fall when the water rises to 1’ 6” above the top of the
shutters.

The discharge then will be about 64,000 cusecs, which is sufficient to maintain the water
3 feet deep on the crest of the aniout when all the shutters are down.

The calculated pivot heights to carry out the above are—

Inches.

Shutters to fall with 1' 6” head, height of pivot . 184
Do. 1’ 8 do. st 10

Do. o do. svo 10k

Lifling the shutters—This has been successfully tried in two ways :

(a) Lifting by floating crane.—From a crane mounted on the bow of a punt. The punt is
floated up in the slack water alongside the shutters already raised or'a short length of crest
wall to be built at each end of the anicut for the purpose. A bridle chain is hooked on to the
shatter and the shutter raised by the crane.

The punt is then moved alongand each shutter similarly raised in succession. The
shutters have been thus raised without difficulty with 2 feet passing over the crest.

*; Provision has been made for ring bolts let info the crest at every 10 feet to fasten on ropes,
&c., holding the lifting punt as she is moved along the crest raising the shutters.

If it is decided that raising by the next method is more satisfactory ; these will be omitted.
o Lifting with tevers from the rear—Crowbars and bamboos are inserted under the shutter as
it lies on the crest, and the shutter is so raised by a number of men wading in the water in rear
of the shutter.

This has been carried out with 16 feet shutters by 16 men provided with levers when 1’ 6
of water was passing over the crest without difficulty.

Masonry of erest.— Tt will be noticed that the 2’ 6” broad raised front of the crest isa wall

with granite edging and conerete heart.
This has been adopted——

(1) because of the facilities for bedding anchor bolts it affords.

(2) because of the difficulty of getting 2’ 6" stomes of 1 foot thickness to lay on the crest.

(3) because this form of wall answered admirably in the old raising, except that the
facing Bezwada stone became worn. Granite facing is now provided. :

Flanks at either end of the shutters.—A. wall of the height of the shutters when raised pro-
vided with a eurved concrete apron in rear raised up to the crest is provided for at either end to
join the slope of the undersluices. This wallis continued out for 70 feet beyond the groyne on
the Sitanagaram side and the bathing ghéts on the Bezwada side to allow a punt preparing to
lift the shutters to lie alongside of it in safety prior to lifting the first shutter.
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Again, head for overturning—

M

A i e e et s

80 x 12 x 19 ., s

(-m_ X 'g) inches.
-8

= —g— = 1365 inches.

Head for overturning = 13:65,

Total head = 1965 jnches,
Similarly, with pivot at 13 inches—
a=23b— 13
h = 26'6. Head for equilibrium =— 3-6,
Hoad for uverturning — 1%088 = 12:288 inches.

Total head — 15°88 inches ;
and when pivot is at 12} inches—

¢ =234, 5= 12}
h =251, Head for equilibrium = 1-6,
122-88

Head for overturning — mpreie 11T suckiee

Total head = 19.77 inches,
(Bigned) W. M. ELLIS, Captain, R.E,,

Executive Engineer.

3 M
C T Txems kg fet =

—

No. 162 1.

Note by the Clief Engineer for Irrigation.

It was decided last year, in consultation with the Inspector

to recommend the lowering of the crest of the Kistna anicut 2 feet and fit falling
shutters. An estimate for the latter w

. . as called for in G.0., No. 75 L, dated 20th
January 1897, and is now submitted,

workshops cannot turn. out many shutters, and the Madras workshop is likely to be
fully occupied in preparing shutters for works in the Southern distriets, Permission
is requested to purchase iron (about 12 tons) locally for t ioh &

proposed to make at Bezwada.

(Signed)  W. HUGHES,

13th August 1897, hief Engineer for Irrigation,

e L Lt

Orper—No. 786 1., dated 26th August 1897,

, The estimate submitted by th Chi
. | o . € su ¥ the Chief
- igxi:tlll\?o?tﬁ :;SIV) ?tv‘;:?on‘ Engineer for Irrigation for the marginally-
1 Hod Worne noted work is approved,
8. Works. 2. Fifty shutters should be
i ‘ : X ) made at
Fitting shutters to :xl:fclxci;r.GSt of the Kistna the Government workshops, and fop these
7 rs.  the material may be purchased ip India, if
Bl e 47,200 necessary. The remaining shutteps ma
II. Establishment ... .. " 19’56 be obtained op contract from selecteq firms
III. Toolsand Plant 714 in India,
Total Estimate ... 58779 3. Ordered that 5 copy of these Pro-

—— ceedings, together with the plans ang

e B e e Rl e
i No. 786 1., 26ta Aveusr 1897, 9
,,,,,, it Tl

e k, be forwarded to the Government of India with a request that
“timngo;h:hmrto’ may be accorded under 49, Capital Expeliditure not charged
::t Bivenue,” Kistna Delta System.

[Here enter No. 787 1., dated 26th August 1897.]
(True Extract.)

(Signed) W. HUGHES,
Joint Secy. to Government,
Irrigation Branch,
To the Chief Engineer for Irrigation.

Superintending Engineer, II Circle.
v :: E?a,.eminer, Public Works Accounts.

ExporseumeNt—No, 787 I, dated 26th August 1897.
Forwarded.
(By order.)

(Signed) W. HUGHES,
Joint Secy. to Government,
Irrigation Braneh,

s 'uv"_i 73(‘

\‘
L& o

Exd. W. D"Moss.
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G.0., No. 2265 W., 18th August 1897.

AUGUST.

rs
| &

Local purchase of European Stores.

Sanctioning the — required for use in Kistna Northern division remarking that,
a8 regards repairs to floating plant at any rate, the requirements should have been
foreseen in time to have procured English stores by indent on the Home Government,
and requesting the Chief Engineer for Irrigation to submit his opinion in regard to
the advisableness of locally purchasing the iron required for providing falling shutters

to the Kistna anicuf.




- the river rose this year.

~ the result of the -experiments is known (which will be t
Irrigation interests to the extent of many thousands of

B N R A e P A e i ot A e Pt ot oo

2 " No. 2265 W., 18ra Aveusr 1897.

GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

General.
Account.

Reap—the following papers :—

Endorsement of the Su
No. 765 K.N.

Forwarded to the Chief Engineer, Public Works D s :
tion of Government being Obtaixi'd. 4 epartment, for favour of sanc

2 B It jiréfs; impossible to foresee the necessity of providing falling shutters to the
anicut and it was Qs,sel)tlglr.that'the experimental ones should be fitted before

perinterding Engineer, IT Circle, dated 8th June 1897,

- 8. There is no i"l"p'zf avagla.ble for makmg the complete set of shutfers for the
whole length of the crest, and as the exact sizes of iron eat.zhOt be decided ‘on until
owanllbl tl;e end of the year),
prohibiting local purchases, bl e,

_ 4. A further report will be sent in on this subject. as the risk to th -
of the delta by leaving the crest 2 feet lower thm]l it ;mght to be, will %:r:t:‘;szggg
This year the risk 18'unavoidable ; but next year it would be advisable to permit the
local purchase of the iron for the shutters, if the Public Works Stores cannot supply
and if it is found impossible to send home an indent sufficiently e

. arly to malk tai
that the shutters will be all erected before the irrigation season of 18{)8—99. et oy

5. As regards the punts for the Cockburn dredgers,

only too anxious to bring this valuable plant into use.
want of punts to mount it upon.

6. The floating plant could not be left unrepaired, as this would mean stoppage
of work throughout the deltas.

Stringent orders have been issued by the undersigned on G.0., No. 1142 W,
dated 3rd May 1897, and every effort will be made to comply with the rules ; but in
certain cases the rules and the interests of Government will not be in accord ; and
where serious responsibility is involved, such as delay in putting the Kistna anicut
into order, this responsibility cannot be placed upon the Executive Engineer.

the Executive Engineer was
It is now lying unused for

(Signed) W. M. ELLIS,
for Supg. Engineer, II Circle.

—_—

No. 2906 C.

Forwarded to the Superintending Engineer, V Circlé, with the request that the
“ estimated cost, if obtained through the India Office” in the cases marked * not
known,” may be entered if possible.

(Signed)  C. H. B. BURLTON,
16th June 1897, Deputy Chief Engineer.

el D

e W st 4,

D e e 305 Wy

2 D ol

M '
No. 2265 W., 18re Aveusr 1897. 3

o e

M . - . v
- g . C. RAWSON, R.E., Superintending Engineer,

mecgﬁgteg TI:)S ogilnii' %ngineer, Publi; Works Department, dated Chepik,
gt 'I’“ly copknlal dated 16th J 1897, here

: ment No. 2906 C., date th June X -

: Jidoun r?dfe’ieggiet:hz’%%;o?;d&r::ate ¢ that the estir:mted cost, if obtained through
oo r?it'urgiﬁée » in the application for the local purchase of certain European stores
?h"ﬂ{n ll(?stna Northern division, forwarded therewith, .has been filled in. o
G ; The following articles included in the application referred to above are avail-

able in the Public Works Stores :—

i ... 100 gals.
e e
Silicate white paint paste No. 1 . g ga.h.
Copal varnish nk
Vermilion 3

Orper—No. 2265 W., dated 18th August 1897.

i i i i ing Engineer, II
i the list submitted by the Superintending :
Ci lzhﬁa?izcgl?lr?;ﬁ?ir:etzd ;‘locuied, their local purchase 1s sanctioned under clause
2,1 x'rculé 3, Appendix X, Volume II, Public Works ((;ode. iod togiptor o6 do Bt
ment that, as regards repairs : )
te 2theI triﬁﬁ??;;gg eslg)(:l‘{grﬁave been foreseen in time to have procured English
ra )

he Home Government. Some of the articles required for this

stores by indent on the o Works Stores, Madras, and might have been
cervice were available in the Public ((1) been made.

; : inquiries ha , 5
obtained from there if proper mquiries ) i, D6 P o]

i ineer for Irrigation will | t his opiz > pro
m:rag‘li]i E?Itelfe%;%l;sement from the Superintending Engineer, 1I Circle.
pa

(True Ex'tract-)

D. McNEIL CAMPBELL, Colonel, R.E.,

(Signed) Secretary to Gloyernment.

. ¢ yigees o $94de,

To the superm'oendmg En,gm.e_el‘,‘ v = e ‘

, i g 11400 Trrigation. i

': gh;exfxiﬁlrg ui’?l;-lifco%ﬁg Accounts, with statement for note and return
X ’

”

Exd. T. K. Narayans Aiysngar.
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