atch Abstract.]

-

Je




’

- Kistna Anicut

I‘oﬁsrdmg copy of Proceedings requesting early sanction to the estimate of
58,770 for fitting shutters to the crest of the —.
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In reference to G.0+ No. 75 I, dated 20th January 1897, I have the ho your

torward complete proposals for fitting falling shutters to the erest of
The mm 18 Rs. 47 200 o 5 141 ER 1{}‘315'” 9]“ EWU{? k5 £} Ui. ;‘*;JIQ m G}} o ’ 11,‘ 1 Yo

Thse' folowieg papert ”“.f’.‘?medif-‘-} lgiw o/t qal} gwods sad bofONOG
@wmmhyxw Elhww‘,&mm July 1897, on. various points.

m de:m-oﬁcml - bout the shutters. o Boxiopoy svd ngm :

(il) Letter, MJQWS&EG nwgmyymw ) same o

anblam codw v'x,hh hae sxdncﬁ écmm

2 4 Plansst PH0val pond oy sedinink Datassheet
{avad a i i+30 sgm}ﬂﬁﬂﬂﬂ edd
1Dand A OShm& f 1 Beport. %z aaxwu‘paem ai :

(m,) m Nm ﬂ]«ﬂ‘ E,, 1 duw x;iéxﬁu ged sidl-— e; 2apat syt
results of his enquiries regal‘dlng the rates ot hich nmm il émﬂie.

s
-

2. Cﬂ tain Ellis hﬂ’ ,worked Yw hegigt wom Loyt ;{a H'i H - )
and the conel‘tmnnb he &fi‘:;:t M@ i g';&t c.{:&i}:
from Messrs. Burn & Co ‘fhum ﬂ,
have my strongest support- el B ,ﬁ?nf: théyw workshops, -

8. The hexght of the Klﬂtna amc ’t ;;B;féﬂeﬁ";g;;‘!“ """ g
2 t time msufﬁcwnt for the large
acreage of the system, and 1t is mogt,ossential th:fpﬂlié"shuﬂers should ol be fixed by

next irrigation season. Haobag 8 a19% wiodinda s i 7 mam ie T

4. If we rely on the GO’Vernjh %%i Tam certain that the dhﬂters wﬂl not

be ready in time, and I trust tha.t I

hand according to Captain Ellis’ pro ] v#feﬁﬂy orders to ﬂfhe work in

13 ’a

5. I should be,gladlfmde,l‘s eonlglbgnpg  to me by wue a8 8;>§n as the Wﬁe_

is approved, for every week’s delay ig of importance

5l 1gayw a3 dodtvds sdd of goittbhs nt se 31 4l of i\‘nwg;ei “

Mng falling shutters on the Kistna anicut.
! is similar in action to the 4 acres tumbler
al. There are, however, differences in detail.

y. 3’ high with 1' round connecting rods 3 1” long from

in ths.éuagn from the shutters used on the Sone are two:

m‘mh on three plate iron ways 4" wide fixed on the anicut, and on these
to the shutter slide ; whereas on the Sone weir the bottom angle iron was
edge of the shutter and the edge of this scrapes along the stone bed, on

e e e i N e

t to seal the escape of water between the anicut and length of the shatter
MM

the angle iron resting on the stone sill as above mentioned.

: Thmkngn for the Kistna shutters provides for a joint formed by the edge of the angle iron
- the r of the shutter butting against a continuous wooden blocks (hacked by

m} vhidhpa'forms o double duty of stop block and water joint. The advantage of thisis
that the water pressure msli hmds to close the ;omt and the lower the water falls (within limits),

tighter becomes the join Jaoitggivil
Wmﬂl shutters.— Threo types of shutters wero erected on the anicut in April and May
i
| (1 ThoSonetypethhélron formmgbottomstnnge r resting on a stone sill,
(2; A shutter, curved plates fixed at intervals to the bottom of the shu'.er and sliding on

i 4" wide iron ways fixed on the anicat crest. This is the type now selected for adoption.

(8) Similar to (2) but with 3" cast-iron rollers in ;% lace of curved plates. Details of all
these shutters, 14 mnnmber, and of various lengths from 8 feet to 19 feet, are given in the estimate

2 BT quﬁmft}ow %egﬂo%nh 1o e84 . :
kel MQWMW with mpmemal ahuttrﬂ.—-'l‘ho drawings with t!ns estimate give

fall details of the shutter selected as the best snitable, and the following notesgivea few experi-
ences mth the expenmentsl shutliers, and by mferenoe the reasons which have led to the present

Gim agd H”“!I Forrii,

Suotsigha @6 Seant W 6)"3 M-AO&!@MO’BS ‘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, as in addition to the shutter, the water laying on it must be raised.

" " For instance, two men ‘can raise 'a 16" X' 8’ shutter without any water going over, but eight

" men are required to raise the same shutter with 9 inches of water passing over it.
- There was noticed a great tendency for the shutters to buckle out of a plane which caused
much trouble and delay when making.
The scantlings of the’ sngle iron stnngers have been increased from 23 x23x}to3x2x3

in consequence.

 Force required to lift.—This has been tried with 9 inches of water passing over the shutters,
by ﬁim’ng‘ bj h&nd, khe men hﬂ:mg in a row from the downstream side of the shutter :

ol 19 ft, Sone pattern chutter —14 men raised with difficalty.
12 ft. Sone pattern shutter—10 men raised with difficulty.
16 {t. 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. cnrved pla.'oe shutter—8 men raised with difficulty.

Eym reqwmal tn opertum —When.1 foot of water was held up by the shutters, the numbers
of men required to overturn the shutters were as under :

- 16 ft. roller. shutters—4 men to one shutter, 3 men to another.
16 ft. curved plate—4 men with difficulty.

8 ft. carved plate—2 men.
14 it. ourved plate—3 men.

" ‘The Sone pattern shutters took one man for every 2 running feet to pull over.



ivoted at P, O D the level
; ﬁtg:“a 'mihor er side of the pivot

% mpplied%a}:'a level of 1 foot above the pivot tending to
£k ' &1 berode

M . feot, 625 Ib, being taken as the weight of 1 cubic

it of It is proposed that the pivots of the shutters bo so arranged that the contral
eet of shutters should fall with a head of about 1 foot. resy 3o

h feet on hoth sides of this central length should fall with a head of about 1" 8”
“ﬁﬁ‘;m.mgaiﬁng‘ahutten should fall with a head of about 1’ 6”.
The object of this is to introduce some uniformity into the order in which %$he shutters fall
m@ﬂﬁ ygﬂq: level on a rising river never falling below the level of the top of the
'shubter which is sufficient o provide for all requirements of supply:
~ The way this will work is noted below : S
 When all the shutters are up the river rises to 1 foot: over their top, the central 700 feet will
fall (not a.ljngqkheﬁ but before the other shutters fall).
~ The discharge of the notch 700 feet lor g 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 leve ‘of shutter. 'No more shutters will then fall until the discharge increases,
 so that the water rises to 1’ 3” above the shutters..
~ Two more lengths of 7 00 feet will then fall, and the water level will, in like manner, again

fall'to about crest level of the shatters. -~ b

5 ‘lt mﬁ Gldc-T;);; “‘. LSty t. $fi ; EVEE0 e Loty = S The balanoe of thg shntlters :mll f:,::ll whgp the water rises to 1’ 6” above the top of the
olted a blook B x 2, and s was oot ooy ent ends of LR i ey e e G PR R,
» and this was cut down th :  shut ‘ : Sy %;?laﬂ%ha}'geﬁh 'mll!;e s.’;.‘bgutﬁ;_,t,()()o“cusecs, which is sufficient to maintain the water
' 3 feot deop om the crest of the anicut when all the shutters are down.

but needs further trial ; but in any case leal ﬂl}mm e

costly, leak more and mngqm:h m a little easier to 1o caleulated pivot heights to carry out the above are—
Rt X repairs, A < : ; - Inches.
The curved plate is consequently preferred. @~ . !S.hut‘lzeri'!:l to fall with i’, 63": head, he‘iigoht of pivet ok %?é‘;
sif3 sotad bk ‘q” axp plovinady To godie 3 . wes “ee .es
‘ ‘Do. i, i e s s g I

Famub,_m fmﬂ]ﬁ : f 130 LY 8 S S R ity Bt e
proof of these e N e position
roof of these formule are given with this report, d pivots arenoted below; the _
PRRRAEAL 6 ooy 4 3 St Lifting the shutters—This has been successfully tried in two ways :
. () Lifting by floating erane.—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
shutter and the shutter raised by the crane.
~ The punt is then moved along and 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 into the crest at every 10 feet to fasten on ropes,
&e., holding the lifting punt as she is moved along the crest raising the shutters.
Ifitis decided that raising by the next method is more satisfactory ; these will be omitted:
- Lifting with levers 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 crest.— 1t will be noticed that the 2’ 6” broad raised front of the crest isa wall
with granite edging and concrete 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 stones 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 curved concrete apron in rear raised up to the crest is provided for at either end to
:oin the slope of the undersluices. This wall is 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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H NE:ndENCObemgequal and
> themselves on the pivot. -
D A C B acting on the shutter D B

L of ta.iar when shntter
il ﬂaont to fall

; ___Lavel g{vy_afcr when pressurs é
« Above & below pivot on shntter 3
e i3 in equilibrium , :
\\ 3
_____ JR
GEEARSARIAN Px
FETHRPS |
SRR TN
_____ SR SERRIRRRIINNG ¢ |
\‘\ 2
X
¢ R
B R g
X N
N 5%
\\, \; 1
\\\ 3 ¥
L G

.A,H K whmh is not ba.laneed atound the pivot G, and this force acting
pressure of this figure is the force tending to overturn the shatter. ¢
ber of 1b. per foot run which will overturn the shutter if applied at 1

Vo Aiﬂ%mgjmmdthatwhmthe water is at height A, th remw&_
; ag;h‘bam’@ is in e rium, ¥ Moy
for ¢ hmrﬁEMﬂAYldﬁds&tFm the mvmeproportmnofthp

the :mbmenﬁ required to overturn the shutter expressed in feet and lb.

& M = Pﬁ X G’ S 1

 Pz=FT XAF x625=(a—5h) x 2 x 625 .
Al G'S-x:a—-}(q»b)*}(a-lbb)

B M"Tz(“"’ b) (a —b) x 625

M _
T Im+b(a—1) x 625 l

iaﬁt&n as the weight of 1 cubic foot of water. ; ,

hetght of ivots.—The total depth required to pass over the shutter before i

i s e { + b’)’ ﬁg) ead required to produce equilibrium on the pivot; (2) head required
L e e LR 8% v i e
: 8h(a®—b%) =2 (&b + 83 the pivo 1 inches high. |
Sl gl(a‘ + %) - ommlaa) :
o (@ — &) . 221 b = 13} o :
Second Formule=See figure 2, 28'5. Head for equilibrium 6 inches.
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ded to the Government of India, with a request that
orded under ¢ 49. Capital Expenditure not charged

No. 787 L, dated 26th Angust 1897.]

e (True Extract.),
Sl 5 (Signed) ~W. HUGHES,
‘ | ; Joint Secy. to Government,
s § i Irrigation Branch.

l!‘g’ ‘ﬁm." : x
ineer, I Circle.

\&l p ol
Examiner, pmm:dll’.ﬁgho ‘ orks Accounts.

e Chief Engincer for I
and wlégn pbrfot ;'g;t 4 1
e Head for equ

. o me s, e e | Exnommr" s —--No 78:7 VI.,>dated 26th August 1897.
CoiE e o (B . M e ' ¢ it : Forwarded.
: _7— ’ i (By order.)
No. 1021,

At H Nole by‘_tﬁ%ef'?%;_ﬂhgimrfar Irrigation.
as decided last year, in consultation with the Inspector-General of Irrigation,
to"re({:n‘ﬁ:xﬁl the 'léweriig of the crest of the Kistna anicut 2 feet an‘d‘ fit 1a20_
chutters. An estimate for the latter was called for in G.0., No. 75 L., dated 2(
January 1897, and is now submitted. : : e
9 Ttis believed the designs will be found in every way suitable. They have
been prepared after experiments with shutters of different lengths and.pattems- ;
described in the report printed with G.0., No. 641 I, dated 12th July 1897. The
Executive Engineer reports on these experiments and his discussion of various pmpts AL
of the designs contain much information which will be found of mﬁgg in preparing
designs for similar work elsewhere. ‘ - b Iast i : Py L8
upper 2 feet of the anicut were removed 1n ot weather and itis
therei.)r:ar l;fe thipleltmost importance that the shutters.shqulji_}?& fitted with the leasf.
practicable delay. The work should be completed without fail by the middle of May
next and, to ensure this, it is necessary to enter mtoeontmets at once as ti;e Bezwada |
workshops cannot turn out many shutters, and the Madras workshop is likely to be
fully occupied in preparing shutters for works in_the ‘,Southern d}qtu_ets. Permission
is requested to purchase i;on (about 12 ton;) locally for the .shutters which 1t 18
proposed to make at Bezwada. (Signod) | W, HUGHE,

13th Augﬁst 1897. | ) - . Chief Engineer for Irrigation.

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

Orprr—No. 786 L., dated 26th August 1897.

- The estimate submitted by the Chief
Kistna Delta System.

stem ~ Engineér for Irrigation for the marginally-
Kistn: Nﬁﬁaﬁ%gﬁmm noted work is approved. y :
3. Works. W 2. Fifty shutters should be made at
Fitting shutters to :1;?0 ::est of the Kistna 10 Government workshops, and for these

. s,  the material may be purchased in India, if
1 Works ©.. s eenlect o SHOM § SERENT The remaining shutters may
IT. Establishment ... ... .. 10856 be obtained on contract from selected firms
III. Tools and Plant 714 in India.

R

Total Estimate ... 58,770 3. Ordered that a copy of these Pro-

-—— ceedings, together with the plans and Exd, W. D'Moss.
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