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Forwarding, with r’enﬁx*s, note by the Inging
that the regulator in rear of the — is not necessary. ,
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i o R , “ 4. The Superintending Engineer refers to some slight cracks. If these are in

v
4. The question of faults in the design has been carefully gone into and I agree
with Captain Ellis, R.E., that, if the structure could be made monolithie, its stabilit
would be increased very considerably ; but I am not at present in favour of buildin
in the vacant spaces between the old and new work, with masonry. I think it would
be better to try the effect of struts and shores, and I have directed the Executive
Engineer to prepare the necessary plans and estimates.

5. In considering the loss of stability caused by holding up of water in rear of
the sluice, it must not be forgotten that the risk of the floor blowing up is very much
diminished by reducing the head, and it would, in my opinion, be a most dangerous
experiment to close the vents of the sluice entirely during a heavy flood unless there
was a subsidiary work in rear to hold up, say, 15 feet of water.

6. If the work that I propose to carry out this season to bring the back part of
the sluice into use during floods, proves successful in reducing vibration, I am not at
all sure that a subsidiary sluice in rear to hold up 15 feet of water would not be
advisable ; for though it would rarely come into operation, it would prevent any rigk
of the sluice blowing up, although it would, to some extent, diminish the stability,

7. The difficulties in the way of building a sluice in rear of the old one, of such
dimensions as to take the whole head of the river, are very great, but the subject ig
receiving attention and before long some practicable scheme may be thought out,

(Signed) ~ W. L. C. BADDELEY, Major, R.E.,
19th March 1897, Supg. Engineer, 1T Cirele,

—

the piers, which undoubtedly are greatly over-weighted in a 261 feet flood, they may
indicate some serious danger. The Superintending Engineer will oblige by report-
ing where they are and by noting their position so that any future enlargement may
be detected.

5. With regard to ‘he vibration of the sluice in the flood of last year, only those
who were present have the means of judging whether any suggested causes may be
correct. The filling between the old and new parts of the sluice should at least
reduce the vibration, but,there seems likely to be always some when water is admitted
to such a level as to igpinge with a high velocity against the inner face of the rear
arches. '

6. The Superintending Engineer’s attention is drawn to the Irrigation Chief
Engineer’s instrctions in his notes of March 1881 regarding the permissible differ-
ence of water Alevel in the canal and river. If there is nothing to show that the
danger whicl/then existed has since ceased, those instructions must be adhered to.

(Signed) ~ W. HUGHES,
~ Chief Engineer for Irrigation.

—_———

From Major W. L. C. BADDELY, R.E., Superintending Engineer, II Circle,
to the Chief Engineer for Irrigation, dated 3rd June 1897, No. 727 K.N.

In reference to paragraph 3 of your memo., No. £/67 K.S., dated 10th April
1897, I have the honour to inform you that the space between the old and new por-
tions of the Bezwada sluice has been filled with sand, with a layer of concrete
on top. ‘

The filling in has only been carried out up to the level of the platform of the
mear part of the sluice.

The additional weight added amounts to rather less than 6 tons over each vent,
or under 90 tons on the whole sluice.

I hope that this may have the effect of reducing the vibration in the sluice
during floods.

To the Superintending - Engineer, II Circle, dated 10th April 1897, No. I1/67 K 8.
[His No. 3661 K.N., dated 19th March 1897.]

It is satisfactory to find that the Bezwada head sluice shows 10 serious signg

of injury and that its stability, as shown by the calculations, is greater than wag
anticipated.

2. 'Ihe great difference in weight of the masonry shown in the cases when the
canal is empty and with 12 to 15 feet water indicates some error (on the safe side
however) in the calculations of the upward pressure of the water, If the piers;
have been included with the submerged masonry and the calculation made ag if there
were an open joint between them and the floor, most, if not all, of the error would be
accounted for. The error is not of importance, except that it might lead one to under-
value the support and relief given to the sluice by the admission of g large body of
water into the canal. The opening of the vents tends, in several ways, to obviate
danger. 1t reduces the pressure in front, increases that in rear, reduces the ressure
tending to cause dangerous leakage under the work and Probably saves the shutters
which are only 3" or 4” thick from being blown in. The necessity of admitting a cop.
siderahle depth into the canal in floods must be accepted as long as the present sluice
is the only regulating work and it remains to do whatever is feasible to strengthen the
work.

3. The second line of shutters fitted in 1869 or 1870 was apparently intendeq t
facilitate the working of the needle shutters in the front of the vents. They v erz
plank shutters runnirg on rollers. The inefficiency of the arangements for yorp i
them was commented on by the Chief Englr}eer for Irrigation in his Inspection note%
of March 1871 and September 1874, and it is presumed the defects were remedied as
ordered and that the shutters continued to be used until the screw shutterg were fitted to
the sluicein 1881. It has been considered whether it would be advisable to put in aoa;
a rear line of shutters so as to make_the sl.tuoe doublg and 80 reduce the v ef:)%?:n
through the vents, but the practical difficulties of working such shutters to advants, ey
_ fitted as they would be with some vents as the frqnt shutte}'s, are insuperab]e ai&
the idea of the Superintending and Executive Engineers to mprove the conngetig,
of the addition built in 1868-69 is accepted as the best feasible, The Superin tendrf
ing Engineer must decide how this can best be done.. Prupably, it would be et
fill the whole space between the two parts of the sluice with cement concrete mage

with not too much water,

From Captain W. M. ELLIS, R.E., Executive Engineer, Kistna Northern divi-

sion, to the Superintending Engineer, 11 Circle, dated 10th December 1897,
No. 588 8.E.

[Your No. 975 K.N., date 1st July 1897.]

I have the honour to submit, herewith, a design and a rough estimate amounting
to Rs. 75,000 for a regulator in rear of Bezwada head sluice.

Along with the estimate I submit a farther note showing the statical effect on
the stability of the head sluice which will be effected by the construction of the
regulator under various conditions,

2. The result shows that, considered purely statically, the effect of the regulator
holding up 15 feet of water will not be such as to bring the resultant pressure in a
maximum flood within the central third of the base of the original sluice. The re-
gulator, however, has the effect of reducing the greatest intensity of pressure on the
sluice, supposing the canal to be empty, from 1,654 lb. per square foot to 718 Ib. per
square foot. In practice, however, the canal has always been filled up to 12 feet in a
big flood, and the intensity of pressure on the head sluice in sach a case is only 905 1b.
per square foot.

3. The regulator will therefore —

(2) Enable us to keep the water in the canal at any convenient depth during
floods, instead of being forced as at present to keep the canal abnormally high at a
time when this is practically inconvenient, causing breaches and damage to crops,

- (b) It will reduce the maximum intensity of pressure on the head sluice from
905 to 718 lb. per square foot.
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Reap—the following papers :—

From Captain W. M. ELLIS, R.E., Executive Engineer

to the Superintending Engi 1
No. 837 8.E. i o) R

In accordance with verbal instruction
e s,Ih
of stability diagrams taken out for Bezwada heaq as‘lrgjethe fouour to foryarg a traci
stability of the sluice with references to the diagramg L Margne h

y Kistna Northe

019, dated | 1th o diviSiot}‘r

March 1897

—

ExcLosureg,
Note on Bezwada Head Stuice.

The Bezwada head sluice is subi
1u1ce 18 subjected to v ibrat:
modera:te floods. Such vibration is not notioeab?;y isr:]:: P ption, gud shakes q] gy i
other side of the river. %40 of . the Seetanagram g} 2ty
sule . . . . . mo
i thelzlslwpg; the delegn of j:hp sluice it will be noticed that, in the npie: MY e
e from face wall to original rear wall (front of ge : ¢ original design, the v:

The width of the Beetanagram sluice is 24 ¢ cond row of grooves) ig 16’ ° Width

The latter sluice is a good deal cracked hoth arches s
years, mgard:ed as unreliable ; nevertheless, there is an aimen £
Bezwada sluice.  In 1867-68 an addition was made to the ﬁz:wada sluice b

uice by addin o

vents in rear and prolonging the piers b ;
pier of 23’ 8" and a correspogndin pdi:tsano?ll{);gg: 8 distance of 77 1~ i n8 the secong

wings and piers, and hgag

‘ » makj
same as the Seetanagram sluice, but the nature of l;hfer%]:iﬁfilgg‘:’&? ftfa.oe wgen:“g a tf’ft;l azx(:)gtbt l;)f
T as below ;.

é‘b‘; '{‘1111 the lfact tl;at. thﬁ former was all by
) Lhe ouly parts in Bezwada sluice, where th dditi 2 1

prolongation of the piers ; between th ‘ © addition backs atter wag no,
second vents. 5 o cie [shee &g openings left fop Woll?k?}ll; (t)llli work, s iy t(;m

_ The Bezwada sluice, so far as we know, is 4
seriously, and the only explanation of the excessive vibrati Y sound work and hgg
zi}fes not .lzappeildaﬁ Seet(;lanagrlt:;n, is that the old work doeslggt’; hﬁwﬁ :
e way it would hav : ac
ot sh?_ltters. e done, had all been built at the same tim .

il at the same time whereas the

perfect]

I. Supposing the sluice to be as in the &
pet wall, and further supposing the addition ifr::arﬂ&od}:aof 1
dmgranﬂ alée in red hnﬁs. 4 4 ve
. Supposing the addition in rear to h
had it been built at the same time as the 're:t o!}v:hti}t:ee ;
The base of the pier in case I is of length 16’ 2"

These diagrams are in black lines.

ast August wig),

Do effect ip Sup(;)‘();txtitt?; ilil;ew
1 1 :

ull effect it might he Supposed 4,

» and in cage IT, 23’ g+ have’

lose a note on the

>4

v (s

|

et ———
—

»

\
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In case I, supposing a he
without the middle third of t

ad of 26} feet in front of the sluice, the resultant pressure falls
he base under the following conditions of water level in rear as

s e Resultant outside

middle third

of base.
FT. INS.
Canal empty . 5 13

12 feet deep Sy
15 o 1 10
< ! RAiOBYE B

e red lines on disgram marked—0 12 1)
(vide red lines on diagram mar | :
bility results are actually more disadvantageous with 12 feet than
i o m?n wl;\ty tize tslf;t lal&eduction of 62:5 1b per cubic foot is made on each cubic foot of
i ts‘lg C:urﬁtllglr-ggdy and this more than counterbalances the reduction by the 12 feet head of
mason ’

water in the canal. B 3 i e
\ btedly striking as showing that, from a point of view of actual stability,
y 'he results : r%: ng(;?’l]ledebyy holdin ggup water to a moderate height behind a sluice. There
no advantage 1s to pressure on the piers and also less tendeucy to blow up of the

i in in diminution of
is, however, a gain in dimin '

ﬂoor.Case 1I.—The black lines show resultant pressures for case 1I and show . that the resultant

pressure falls well within the middle third.
Two different conditions are taken—

/i luice as it now stands. i
(2 '\\;7::1}: :]1:: (s)}l)zgespace « A7 filled in solid with masonry.

In both cases the canal is supposed to be empty, the wall 4’ 6" high built on the sluice

. w7
platform since the floods, is ta s
g i s, therefore, show: . d
'1hgn(::a%r—a—%onsidemble_d_eﬁmency in stability.
Case 1T.—Ample stability. o e il
The truth, probably, lies between the two ; but cousidering the great vibration, it is probable
that case I more nearly represents the truth than case 11 Sl
There are two reasons for case IT not approximating to the truth for the sluice either :
(a) The additional length added ou the section of the piers is not sufficiently bonded
d backed into the original structure to act as an integral part of it.
an () The great voids left for the working of the needle shutfers has affected the stability

en into consideration.

k. :
of thz ‘cvl(i);gfam of stability has been taken out for a section across the centre of an arch, and this

the original work is perfectly stable down to this level, and I am inclined to favour
?2?:: btgizltg the exgilanation; but for all that, I_would try blocking in the spaces *“ A" (vide
gection) with solid masonry (the weight of which would be 14,000 per span), or, if preferred,
shoring ‘and strutting between the face walls of the opening with beams, "I prefer the former
method. Should such method fail to reiuce vibration, and I fear it will fail. I see nothing for it
but to build a new head sluice and either destroy the present sluice or keep it with the new one
in reserve as is done at Seetanagram. oo g ;

In the former case, I would place the new sluice just in rear of the present one. In the
latter, just behind the bridge over the main canal and alter the lock into a double one, the lower

ates being nearly in line with the new sluice. 3 :

The danger of the latter arrangement would be failure of the wall between the lock and the
river in high flood. This would be much more liable to fail than the sluice and would require
very deep foundation protection to prevent the water forcing itself under the foundativns of the

into the lock through the floor.

d
a2 fl:vo::l}:l prefer the former arrangement.

(Signed) . W. M. ELLIS, Capt., R.E.,

Ex. Engr., Kistna Northern Dn.

No. 3661 K.N.

Forwarded to the Chief Engineer for Irrigation with the following remarks.

9. The head sluice at Bezwada has been carefully examined and; though there’
are soveral small cracks in the work, none of them appear to be new or at all serious.

3. The inside of the vents show signs of severe water action, but there is nothing

in the condition of the sluice to excite alarm, and there will be no difficulty in putting

the whole work into good order.
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(¢) It will affect the statical stabilit
shifting the resultant pressure some 4 to 6 ?nefesthe vhead sluice to the extenf of
gt o nearer the centre of the base of
o gt)iolz}; I(:(Iilalillmlg us to close or almost close the head sly;
e ansd (:\bit; cglzseéi b}lr tl_le water entering ang ru:ﬁ?g altllows it
In. asses and w reat velocity. It appears to g through the vents
Ehlsc&y?x??:i actlortl counterbalances the greater statical ll)-zsa doubtful point whether
& S(e’)3 B : grfnbi: Personally, I think it far more t}I;an s(s:ure brought on the sluice
ol ):c ft mfg us to almost or quite close the head ?U.nterbal.aneeg it.
( }) o[u a lot o }fﬂt which now enters the canals at sluice during floods allow
enable thg llorcllccrizsﬁe tue gafpa,clty -Of t_he lock for naﬁgat?geh'tlmes'-
greatly to the safety ofsihe Oe}‘xl'l?lgatlm[{{ at times when it isnn;?v Ofdlnary timee. arig
: 4 i 1sting lock duri closed
the formation of which forms a par% of the ;ﬁgﬁeﬂ%ds by means of the ?O%E%ZOI: (}f
3 ck,

' 8, The alternatives to a regul
: gulator, such as i
(@) To build a new head sluice either jus: 10W proposed, are two—

one making it amply strong to withstand all ﬁoodsm ]Eg?lli'so\lr‘v omi (11:he site of the present
uld cost about 11 Jakh
2 8.

(0) To build as at Sitanagaram a

resent slui FOE. 8L, . i

gresent heagesh?;czc.) a%hg,svforf%ulgtor il necess??at?nglsﬁance o o o

the head sluice should that work fO- e of such a esign as t ob o oestruotion of the

in my opinion, be the co work fail at any time. - Were th0 o neio of replacin

wall would have to'be reb q{fe to adopt, but it is not sui'f Slte e s wouldg

withstand the whole headutlo ?dhpmlonged up to the newa le. The lock chamber

fail. - Unless a most expensivew wi)crk t;:rgr‘ss?lllt s suijg g{é{d a:;d rurdad o

danger and anxiety. In other respects, a‘llslof g v;oul(i bea St:;?ﬁt’?; ts:lolzrl; :)(;
not well adapted for th;

is

alternative. The cost would be at least 11 lqkhghe site i
R .
Y examined last d
r
seem to have inereas};;elason. There are

4, The present head sluice wa
;llllaéng;rer:cl;st}l)ut 0o stexi-iious ones alfdci;(fg .
ess of the great floods of 1896. Th :
S o R e . e alterati : ately
e yrei i X:)lzratml; in a marked degree, Theogfbmle Since then ¢Sy had i
Under these circumstgrizZserIt&gnlfl}at o: Ak old Sitana°al‘1: 11 dur}ng ot higheStaﬂOtléi
L i b oo | (;a.se 1‘1‘1A1};’W0uld be questiona%le m1§IU1ce at the same tin(;
advocated, but the improvement in the) 'oldTimi‘ was the couIr)(s)el%; 3¢ };}‘ﬂd a new sluise.:
; L ; sluice : ac s
?tlter Hﬁ views—this especially as the cost of tilzs r?fards “})l‘ation. lh;)': L oy
would work out to. regulator is Jegg t}, sfalls;ed me to
- 3 3 an 1 antiey
.work5 fI tk;ergli?re submit the estimates with a sty nticipated
of a similar nature may be sanctioned, g recommendati,
. 6. If sanctioned by the end of Februar n that this or g
tions of the prolonged piers of the bridge 3{1’

I could ary

s . Tange: to :

dividing wall between the lock and d put in the fg Putin the founda-

working season. This would leavely1 a]fhglgasm up toa heigl(l)it1 3?'}%0? Sand build the
eet d

after. Such Plain sailin : ;

to the gezgmlaggfggtzggsngg t](;on:iml}" one to angyfs;e%(i):ipletmg the :"Orlzutll% b

fype of shutter I g ot (;;dfesg[f%n;a 1It is, however, gpﬁl"f shutter bu(:: zglar

believed, more economical and would probaili ;’ 'ans(\};(»)loiil SM§t’sy destltmble that th)é
er the purpogg, - 2re it s

—

Forwarded No. 3 K.N.

rwa ) i s

for a rggvtilartoi intgeatx-hifolguef Thglicer. for Irrigatio

raph 16 i ezwada head sluice ig g 0 for orders T

P.am.g:) I}f_ h (e),‘puallshed with G.O., No. 550 T d?tg;dWith o M i he Decessity
i t 3 » Il b}

why foundat?olgnszil;mlzrr::tg ‘13)!:;1::: ipnr (;}P;?%d are apProvt?ltht};I e 189?. et

alterations in the type or details of shutte::s vear as these wO];i:‘f appears no reago

necessary if any action in this direction is to or othey not be aff e

ea:
be taken.g W Early orders :(c)flel((li %{9

-~

Y,

~ o A ,\AAAA.\MV\AM‘A’WNNJANWA.«,\.-.,. AT
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3. Owing to the nccessity for early orders no copies have been made of the
designs, and it is requested that the plans may be retur{led with any orders concerning
the work. Copies could then be made and sent for reterence.

(Signed) W. M. ELLIS, Capt., R.E.,
7th January 1898. Offg. Supg. Engineer, IT Circle.

S

ENCLOSURES.
Note on statical stability of Beswada Head Sluice.

1 this subject to be referred to are—

The previous notes : . ‘
forwarded to Supenntendmg Engineer with

Kistna Northern, dated 7th March 1897, and

this office, No. 837 S.E., dated 11th March 1897. .
Chief Engineer for Trrigation, memo. No. 11/67 K.8., dated 10th April 1897.

:of Engineer points out hat, supposing the joints of the piers to be watertight, it is
incor};l;: tcob:iecdu:tgéhe ;psci fic gravity of water from that of the stone composing the submerged
in taking out the stability of the sluice. This is true supposing the joints of

o at least a partial extent. The effect

tight: but this is not 8o in this case t0
tho wtane {0 0o Hhron I the vents is to rake out the joints of the masonry to a great depth.
oints into which T could

of the water rlbshing throug . 1
i roch during last closure, I found many ]
When examining the stractare g’l‘he E oot LAY Satae. ot L g

insert a footrule as much as 9 inches. : . : :
i : oy that the submer od piers may be cvunted at tlleu: full weight in
much doubt if the assumption tha ; Eat tgis s brinigh ok bt fol e

air is a correct one. must admit, however,

note on the subject.
9. The difference made by faking the submerged masonry of the piers at its full weight has

s d as follows i—
b calculated, and the results are note :
now Ceen 7.—The part of the sluice originally built only being consfructed. The part of the work
f {:lset b the red Jines in the diagram originally submitted is referred to . Height of water
-y 51 feet. The resultant pressure falls outside the middle third of the base

i fonb 0 (B S0 low under the several conditions shown i—

by the distance noted be .
Tabie I.
Deductions not |
! { made for submer-|
Deduactions Deductions not | gence of piers.
made for made for sub- No pressure
_— submergence mergence of | assumed on area
of piers. | piers. of open vents.
{ Vents epen 4°1
' foot.
r:. INS. FT. INS, FT. INB.
PP 7 : 11 1 1 v
Can 12 ?eeyt deep . .o 2 0 1 8 ] l%
:: 15 5 P s 1 10 ) ke o

Case I1.—W aterlevel in front of sluice as before taking the whole structure as it now stands
and considering the additions made as forming an integral part of the sluice (see blank lines in
original diagram) and further the hollow at A filled in solid with masonry. Then in every case
the resultant pressure falls within the middle third.

reduction for the submergence of piers and considering the sluice as if the

ing no L
ahuttfr:kvlvl(lage closed. The statical stability works out as under—

Table 11.
Canal 12 feet | Canal 16 feet
Canal empty: deep. ; deep. Tt
Bl S G e S PR
FT. INS. FT. INS. [ £
0 10 o | 1 6 Distance resultant pressure falls

within the central third.
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4 3. Thﬁ effect on the statical stabi
acting on the area of the vents i
is 12 feet of water in canal andotla)l?n e i mn of table I 4
the great floods of 1846. Thi he i s]ume. open 41 foof, Ph; oty a5 whon thers
unstable under a record of ﬂmsciS e CODSiderin“.onl ltZWfLS v ey ke o
o e A stabil?t(; ;11111531; ew_'ery;‘condition and that ¢ (); O;e[ﬁart 0:."13 mally built is
8 minution of : ug o 8 has li
consequent raising of the levels of the centre OF Ii)rtefs!l‘ff: i nearly countor b;ij;izej‘i&g; I:LI:

4. The sluice, including the additions t
stable 1.1nder all conditions.  As stated ?xf II.? th{?r-lé3 b i
truth lies between the two. i ok

With regard to the effect on the stabil
t
that the shocks to which the sluice is sab; ot
: lic jected b ; ; 8 vents, I tak i
h:z bth’sl effect 1;of relalduclng stability by causing Vﬂ’::t?orgd;il ?iftlilusmng W take the view
gel. ‘ﬂ’ g,hgtre ” .Bil than any gain by reduction of b e at such reduction of
fxe e that, with a regulator in rear holding up 15 'ee%) fsure caused by Openine th
safer altogether shut than partially open. This, h T orater behind it, the
of econjecture, : > €aunot prove, anq j

5. There can be no doubt that, as re j
an | 3 ard
caused a material improvemeut to the coiditso‘;:b
These alterations are —

: . () Building the new parapet wall i
sectional area) below it with sollzd e(?ncret:. Nt e falling in the Span (6’

(6) Filling in the hollows (A) over the
vents of the addeq i
Part with sanqd g

A A A A A AAR AR AR

An

lity of the sluice consiq

shown in the third coluerlng B ks

. v
18 no water pressare

g taken as o

o it 1 Ne mass is statically

1s probable that the
Y of the sluice of Opening th

sta.bility is
e vents. I
e sluice would be
t is only a matter

ration, the alterat: i
o this:sluice, erations made since the floods have

6” X 3"
concrete, £
' : urtaced with

ig In the highest floods of this year the vibration of the gy
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note of this. I will remember the excess 1l abnormal,
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9th December 1897. (Signed) W . ELLIS, Capt, .13

X Engineer, Kistn’a Northern Divn

ey

From the Superintending Engi i
Engineer, TI Circle, t :
Division, dated 1st July ;Sg;? I\}*]xecutwe Engineer,

o 3 0. 975 K.N
e undersigned has the honour to invi ;
paragraph 16 of Mr. Higham’s notes priuteén‘?it; gl?) atl?ntm}l of the Exeonti

2. It will be observed that the
G.0., No. 231 I, dated 6th March 1897, sl o
to comply with the orders received

3. As regards the height and section i
g £ 1ght to which s
gxst(:xfa.ti):l%ge ]:h(l)'luldl be maintained, the Chief Engilr(:eert;l(; II:E' t?lmng bank
b 11)11{ : ank should l_)e 6 feet above the H.F.L,, of August 185’9 10n has been Informeq
;. 18 considered sufficient if the extra height required is of 0r and tha th Suat the
of the roadway along the top of the present bank. given by a sma]] bank

4. Turning to the works mentioned in paragraph 6 —
(@) Is being attended to.

(¢) Has not been attended to, but th i
10 of the notes has been adopted, or, inuot;heer ﬁiﬁ:ﬁat{:}? e ke et

' | cl
(¢) Will be attended to by the Railway departn?eﬁiesent e b:zzz&flgzéagmph

(d) Is being attended to.
(¢) This subject must now b
ments should be as follows : —

Construct a regulator (with 3 spans of 40 to
of water) at such dlstanqe in rear of tﬁe present Beggvffg:.t ﬁgg.lcli wlltl,‘ shutters ¢, hold
dlsf,urba.nee of the water in the chamber; the site that sy e oA will avoid L ot
ghéts or steps on each side of the main canal. i’3‘"119diatel be'

Abandon sall idea of using the lock during very high fl .
could be taken out on the river during very high floods a.regth %0ds. The on
always be moored in the slack water near the bhoat lunka, iSANA

A design by Mr. Stonay for three 50-feet s
the proposals are forwarded for information and
for the masonry required to fit up these shutters.

Kistna Northern

first issued
1897, and it is necessary
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ly vessel
teamers, and the:etg:xt
b span vents with ghytt ;
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ater passing through it °
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%. In the opinion of the undersigned it is of.the g_reategt importance, in the interests' of
navigation, that the spans should be as large as _posmble, for with a full canal and a strong wind
it is even now no easy matter to bring a boat from the lock c};annel mto.the main canal, and
therefore it is essential that the waterway should be blocked as little as possible. :

"I'hese proposals are, of course, open to muph eriticisin, fo? they are based on the assumption
that the existing head sluice will, with the assistance and relief afforded by the proposed regula-
tor, last practically for ever.

6. Tt is not now necessary to discuss the various arrangements that might be made, but when
sending in the plan and estimate for the new regulator, the facts brought out by the recent
examination of the statical conditions of the head sluice during high floods, will be again laid
before Government, together with any suggestions that Captain Ellis may wish to make, such as
making the rear regulator sufficiently strong to take the place of the existing sluice.

No. 36 1.

Note by the Claef Engineer for Irrigation.

In his report on the flood of August 1896, the Superintending Engineer, 11 Circle,
described the vibration in the Bezwada head sluice and the apparent danger of its
failure when the flood was near its maximum height. The opinion was formed that
the work was insecure and that a regulator was required in rear to hold up water to
such a level as would reduce to a safe limit the pressure on the sluice and at the same
time enable water in the canal to be kept down to any desired level.

2. The work was subsequently inspected by the undersigned in company with the
Inspector-General of Irrigation. The following is an extract from the undersigned’s
notes of inspection :—

“3. Eastern head sluice—A very neat parapet has been built from the anicut, over the
head sluice, to the upper gates of the lock. The head sluice is said to be in good order, but is
not to be relied on to withstand a very heavy flood unless the pressure can be adequately
reduced. The Superintending Engineer proposes to effect this by a regulator capable of holdin
up 15 feet of water between it and the head sluice. The regulator would have to be of 3—4%
feet spans. If fitted with shutters of Lieutenant-Colonel Smart’s design, it would cost probably
three-fourth lakh. I am not altogether satisfied with the proposal, as nothing can compensate for
the absehce of a head sluice capable of standing any possible pressure from the river side with just
enough water in the canal to permit of navigation, It is frequently desirable to reduce the -
intake when the water is very silty and especially so in heavy floods, A regulator would. enable
this to be done, but assuming the intake one-fourth of what it was on the 6th Aungust, the
head sluice would be liable to not less strain than on that occasion when the vents were opened
4 feet : thus reducing the pressure in front to 180 tons less than it would have been with one
foot of vents open. This was about the amount of relief afforded by raising the water in rear
from ordinary full supply level to 13 feet. The area of vents open is therefore a factor not to
be neglected in caleulations. Before making designs for a regulator, the Superintending Engi-
neer should calculate the strains in the head sluice assuming depths front and rear 27 and 15
feet above floor, and the sluice raised and strengthened as far as practicable. The work should be
closely inspected during the closure in order to see whether it has sustained any damage and
whether it can be trusted to stand a maximum flood. If there is cause to doubt its security, it
will have to be considered whether a new head sluice cannot be built. Unfortunately there 18 no
good site for one.”

3. The Inspector-General’s views are given in his notes—paragraphs 14 to 16—
printed with G.O., No. 550 1., dated 14th June 1897, as follows :—

“14. It remains to consider what other works are required to ensure the safety of the head
works during an extraordinary flood, and which must be undertaken whether the bridge is
lengthened or not. The weak points are the head sluices or regulators on each bank. As regards
those on the Sitanagaram side or Western delta canal, it appears that, owing to apprehensions felt
as to their safety, a second regulator was commenced in 1895, a chain or two below the existing
work =0 as to take its place in the event of failure. The chamber referred to in paragraph 4 of
the Superintending Engineer’s No. 1244 K., dated 13th August 1896, is the length of canal
lying between the two regulators, and the construction of the retaining walls proposed was in
progress during my visit. This lower regulator was only partially eompleted when the flood
ocourred, but it was of considerable service, as by the insertion of planks, water was held up 2-65
feet in the chamber. The head on the upper regulator was 13:85 feet, which isalmost us much as
it can stand with safety, and if it had not been for the lower regulator, it would have been neces-
sary either to increase this head or to have increased the canal supply from 1120 to 13-85 feet,
which would have increased the number of breaches, and also have brought into the canal a very
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large quantity of silb. If the lower regulator had b

closed altogether or the supply reduced to the mininfﬁ’; cg:lbl_eted, t}u\e canal might have #een
active progress and should be completed before next flgoq (l;iu‘ed. The work i, however, in
Western delta head s‘lulee, referred to in paragraph 7 of th Sasoq. Thta other works in the
No. 1244 X, dated i3th August 1896, were also in hand.” ¢ Superintending Engineer’s letter

15. “ On the Bezwada or Eastern delta sid g
order to avoid subjecting the existing rcgulator(;:ziioéielégsgsgolxid gr ancillary regulator, and in
ted into the eangl as measured on the rear gauge was 129 f tea : the_depth of water admit-
heavy silt deposit in the upper reach of the canal, A second 4 this has resulted in a very
side, but to construct it on the ordinary pattern with small f;egulat(’r 18 Very necessary on this
hea,d,‘ which cannof rlae spared n view of the extensiong of irri e:tt,s woul@ lead to g great loss of
t]le Eastern fielta. L'he ‘querlntpndlng Engineer, there i gation Wh_xch are contemplated in
line of the piers of the existing bridge below the head sluices, PXoposes t0 build two piers in the
have three large sluice gates of 40 feet span, constructed in bia swtable flank walls, and to
This Wl}l be more costly than sluices of the ordinary type, but e Wil Stoney’s patent
at the site, will be the most suitable form of regulator, ’Unl s the conditions that obtain
there will always be a danger of the head regulator failing £ Beﬁshsomethmg of the kind is made
!ast, so that apart from the advantage of being able o contro] ut(;l a flood as oceurred in August
into the canal, the matter may be regarded as one of vt i 6 amount of flood water pa!;sed
estimates should be prepared ?,t once. If preferred, the q gency, and the necessary plans and
principle proposed by (’Jolonel Smart, referred to in I’>ara. e uﬁces _might be constructed on the
expensive than Stoney’s system, and in the situation pyo g¥aph  infra, which is said to be less
any risk of failure, but this is a detail to be considereq Foeec canld certainly be worked without

wh
16. “The works required at Beawada are therefore_en tho plans aze under preparation.”

(@) Substitution of falling shutters fo

(h) Ex.te_msion of the aprgn @ownstx'e;rlrl;ef 2ﬁ£fn?eiiezr?§ Dient, .

(¢) Raising and strengthening the loft trainin iz kuﬂder-slulces.

Wik bridge. g ankment between anieut ang

d) Completion of the lower regulator and connect -

¢) Construction of a low u ected works in the Sitanag i

) oy er regulator on the Bezwads side, consisting of tﬁf;: I41110§lf(igt';

“Of these (), (d) and (¢) may fairly be o i
(b) might also be so cha.rged( lznlesg the I{ooalc(};ir:eii;l%gl 7 S ?pltal Sant b 4
should apparently be carried out at the cost of the railway g
' “I understand that no estimate has yet been sanctioned by the Gover: :

foo.rk now in progress in the Sitanagaram side, and that the outlay alread 1ment of India for the
objection. It appears to have been thought that, under the orders eonvy fn(({u."ed s beld uuder
Ind.m. letter, No. 95, dated 8th Ma.y 1896, estimates for new works for (\?}f' hl 2 Gove".lment of
ava}lable from the current sanction for the Kistna canals could not b oy Provision wag
uthl the construction estimate had bheen forma.lly closed on 31st March ¥ consxd?r(?d Or sanctioned
misapprehension. In the letter referred to, the Government of a,Ircd.lt&:J& g in,
addition of Rs. 8,00,000 in a lump sum to the existing sanction forI:;hl(;L }%E,’Ohu
generally for unforeseen contingencies, but there is nothing in tho 1stna canals to provide
submission of specific estimates even before the closing of the constr Set- orders_ to prevent the
that may be urgently required. ~Such estimates will be considered on th:‘c 'on estimate for wepkg
of the canal works is 1,11volved, no time should be lost in submitti 1T merits, and if ghe safet
Government of India.’ 1Wtiug them for the orders of the

4. At this time no calculations had been m

the opinions expressed must be taken as provisioigﬁ Ofsgggesgingth of the sluice and
correspondence on the subject, and it is desirable that the a 1 there has heey P
Inspector-General through the Government of India for a?upfé's be referred t, the
opinion. The section of the sluice shows the additions e a; df3P eXpression of hig
caleulations show that it would add comparatively little to th 1ﬁejr§nt times, The
to l_mld up Watqr to _15 feet depth in rear instead of the 10 e sta.blll‘ty of the sliiioe
thqu to admit owing to weakness of the riyer bank bel eet which e 8 o
river is in very high flood. They also show that, if the port; oW the slyice when th

sluice in 1869 can be taken as an integral portion of the Portion addeq i, rear of fhe
in the piers is only 6 tons per square foot. Withoyt thiw ork, the max; e
be demonstrably unsafe, as the pressure would he 8 t, o ‘st addition, th
be in tension for 53 to 65 feet from its face. Thg ‘2 '0n8, and the
undoubtedly add greatly to the strength though p, 1ilew part of th
been a part of the original work. It is probableptbﬁ-
‘something between the extremes mentioned aboy .
10 feet of water in canal., This does not seem t

ho canal, and
ers to charge it to | S
as part of the br*igdge vgor{li‘_lf",ﬂue 3 (e)

ed to sanction an

t the Pressure

& hb re

OOP 8sibly 7 tons Per square :
much ag long ug the ine. ot With

€ piers are kept

-
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in good order. The piers are at least facgd Wit.h dressed stone and tl;e erosion gf
mortar in the points referred to by Captain Ellis does not appear serious, as th}s
cannot occur to any large extent in a single year and tl'le points can always be made
safe for the future by filling them with cement. Since fch-e construction of the

arapet and the better connection of the rear part with the original work of the slu‘lce
which has recently been carried out, the vibration is said to have decreased. The
lowering of the anicut by 2 feet further tends to the security of the sluice. With
regard to the question whether there may not be a risk gf matqual b_elng blown out
from under the sluice, if not more than L0 feet of water 1s adlpltted into the canal, I
do not think there is any real danger. The foundations must have been subjected to
more severe trials before the rear part was addgd_ than are ever likely to occur in
future. Under all the circumstances I am o_f opinion .that a regulator in rear is not
required and do notipropose to submit an estimate for it unless the Inspector-General
with full information before him adheres to the opinion that it is necessary.

(Signed) W. HUGHES,

96th January 1898. Chief Engineer for Irrigation.

Oroer—No. 184 L, dated 9th March 1898.

ief Engineer for Irrigation will be forwarded to the Govern-
that the papers may be sent to the Inspector-General of
n of his opinion#

The note by the Ch
ment of India with a request th:
Irrigation for a further expressio

[Here enter No. 185 I., dated 9th March 1898.]
(True Extract.) -

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

‘o the Chief Engineer for I‘m'gation. :
> thz Sulperinteguding Engineer, [1 Circle.
G. T. Walch, Esq.

»

”»

Exporsement—No 185 L dated 9th March 1898.
Forwarded accordingly.

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

Exd. Md. Pubiivan,
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Note by the Chief 'Engineer : for Irrigation,

In his report on the floed ef August 1896 . the SupérintenJ

-ing Engineer,Secend circle,described the vibration 1n the

.;' Beozwada Head Sluice and the apparent danger of 1ts fallure

/gzz;{ when the fleed was near 1ts maximum height. The epinien was

.—er' formed that the work was lnsecure and that a regulgter.was re
-quired in rear to held up water to such a level as weould re-
duce to a safe limit the pressure en the slulice and at the
same time enable water 1in the canal te¢ be kept - -dewn te any de

-8ired level,.

QL The work was subsequently inspected by the undersigned

in company with the Inspecter General '‘ef Irrigation. The fol-

-lowing is an extract frem the undersigned's Notes of Inspe ttion, o 8
&

“ b
3 Pastern head sluice~ A very neat parapet has been -built

“Yrom the anicut,over the head sluice,to the upper gates of

¥

'%he lock. The head sluice is sz@idste be 1n zgeoed order,but i;' 'f“

‘net te be relied on teo withstand a very heavy floed unless

2

“the pressure can be adequately reduced. The Supg:EﬁglneEr ﬁfo

“.poses te effect this by a regulator capable of holding up 15

*

£ X : ‘
feet of water between it and the head slulce. The reBulator

¥

-

“would have to be of 3-40 feet spans. If fitted with_shutters:

“of Lieutenant Colonel Smart's design it would cost probably
b .
Eklakh. I am not altogether satisfied with the proposal,as

“nothing can compensate for the absence of & head sluice capa-

'4b1e of standing any possible pressure frem the river side

‘ with

i J L ’ R A o I




4gith just enough water in the cangl t0 per
Mt of navigatioms

‘It'ig frequently desirable te reduce the int X SIS
4ke when the ;

« is vi silty and i
water 1s very €sSpeclally go : e
ATy 2le0as,

e

4pegulator would enable this te pe A
ybut aSsumlng the

B e —

“4ntake one-fourth of what it was op the 6th 4
uguSt’the

“nead sluice would be liable to not logs aip
ain thgp
on

éthatrocqasion when the vents were °pened 4 g4, \ %
: eeg ithug r .
Bor

A&ucing the pressure-in front te 1&g tons -1
y €8S than .3¢
“would have been with one foot of ventg P
: o e SR EE WA b
“the amount. of relief afforded by yraising tpe
¢ r

' -
‘from erdinary full supply level to 13 £ ‘
- ‘ eet, The area 18
] o f - : :
!
|

4 :
‘vents open is therefore a factor not to be neglected
cted in

“salculations. Before making designs for & regulat

e e ' ; .
Supg:Englneer should calculate 'the Stralns ‘»a ‘the hegq _ = |
&/l ! s : Ll

~“sluice assuming depths front and reap 47 & 15 feet ap : e

; ove

4 >
floor and the sluice raised and Strengthened as fap S o

“Mpacticable. The work should be closely inspected du lA
; ring

-

‘the elosure in order to see whether it has sustainea 'i.
ny :

‘

4& ' i
amage and whether it can be trust
i ed to stand g maX 1mum

.
4. 2
l.{}oqﬂ.iIf,there 18 cause to doubt 1tsg security 1t wilj

“nave te be considered whether a new head slulce canr
)

i Y £ ; 7 % : ' -
(/built.-'\gf-ortunatrely there 1s no goed site fop onb > AT f!

- 1 | g 1]
Jz‘, The Inspecter General's vi ' s :
7E E bl B8 -0 o R 5 PRCPIIRe

paras 14 to 16 printed with G.0.N0:550.I.dated 14th Jy
ne

1897 as follows:=- . it - e q

s 2 ; ";i,

/% -It remains to consider what othen
¥

. -

\?orks : ai‘e requ 1‘red‘ ey

to ensure the safety of the head works during ay

. X, &,
extraerdinapy

ot ba . ; %\-3

t e, 4
* Yextraordinary floed, and which must be undertaken whether the

870 -

4ypidge is lengthened or not. The weak pelnts are the head
Usjuices or regulateors on each bank.,As regards these en the

aéitanagaram side or Western delta canal, 1t appears that owing

s

byo apprehensions felt as to thedr gsafety,a second regulator
Ugygs commenced in 1805 a chaln or two below the exilsting wogk
Uso as to take its place 1n the event of fallure.The chambep
‘dpeferred to in paragraph 4 of the Supg:Engineer's NO:li44.K.

ddated 13th August 1896,is the length of canal lylng between

“the twe regulators, andg the construction of the retalning

. k: \
Uwalls proposed was in progress during my visit, This lower re-
4gulator was enly partially completed when the floed cccurred, i

y . .
TS T a4 £ 5

“but it was of considerable service,as by the iusertlon of Sl
> Y

“plamks,water was held up 2.65 feet 1n the chamber. The head

e o

4on the upper regulator was 13.05 feet,whiech 1s almost as much

Ve

“as it can stand with safetf,and if 1t had net been fer the

- =

“lower regulator,it would have been unecessary either teo inereafe

e

4.his head or te have lncreased the canal supply from 11.20 to
i X

013.85 feet,which would have 1lncreased the number of.breachgi,

| 5 )

“and alse have brought 1into thee canal a very large quantltyfcf

“siii, If the lower regulator had been completeéd,the canal .

e  “might have been cleosed altegether or the supply rediced to the
. - e~

; G

“minimum required. The werk is, however,in active preogress and

“should be completed before next flood season. The other works
v d
“in the Western delta head slulce referred to in paragraph 7

“ef the Supg:Engineerﬁs.letter,N0=lz44.K}dated 13th August/96

el Mgeament ¢ were . - R




y

i)
N
A

‘pefer
s

4were alse 1in nand’

i a
Sty 77 On the Bezwada or Eastern
1 deltg side
: . there is p
£ )

‘“w : 279+
second or ancillary regulator,and in ol
rte aveid

sub-

U4jecting the existing regulator to an exe
€S8SsSlve h
° Dead the

#depth of water admitted into the canal gg ;
9 mehsured
dn the

dpear gauge was 12.9 feet,and thisg n
/ 48 resulted 31p
a ‘very

“heavy silt deposit 1n the upper reach of
o

the cana], e

“ g

cond regulater is very necessary on )
Slde, but

Lo con—~

\

«. 5
struct it = on the ordinary patiern with gpa1g
ma vent
S would

“
lead te a great loss of head,which ganngt b
Y € 8Spared inp

7] :
v : ; ;
iew ofithe extenslions of 1irrigation whigh ' y
are contem
plated

“n the Fastern delta. The Supg:Engineer, th
B 4 SERLY § erefore
v e Aoine of Hhe friars

4y : :
¢ build twe pleQSXof the existing bridee bele v
3 : W the head

7pP°P°8es

Usiui : :
“sluices,with suitable flank walls,and to have t
Aree

&.’?Q

n) censt clLe in
ace -

&, S
ance with Stoney's patent. This will be more cestl
Siiy than

4. -
sluice P
§ of the ordinary type,but under the. condit
lons that

4bt - - -
cbtaln at the site will be the mest Sultable fo

. rm of repgul

4~

“
tor. Unless seoemething of th

£ e kind 1s made, t

sthere will
ats

“ways be a danger of the head regulator failin
] - 2 '1n such g

‘ o
floed as woceurred in August last,so that apart f
: rem the

« .
advantage of being able te con
£ entrel the amou
nit of £3
Cod

“water passed’ inte the canal the matter may be ‘
regardeq
o : g

4 o

one of great urgency,and the necessary plans ang
€8timat

: o

!
4gshould be prepared at conce. If preferred,the ¥y
ces might

% e constructed orn the principle propesed by Colonei
nel Smapt

red to fnfungp«#x fra,which 15 said te be le‘
I : ss

Ly,

Bl sed aithtines s o1
]

Y SRS
£ 3

J ‘,,' L/
y ¥
4expensive than Stoney's system,and 1n the situatlon proposed

without any risk of fallure;but thi§

4could certainly be worked

£§5 a detail to be considered when the plans are under prepara

= v
“tien.

16. “phe works required at Bezwada are therefore-

‘Qa)‘ Ssubstitutien of falling shutters. for the upper twe

feet of amnicut.

“(p) Extension of ‘the apren downstream of the anlcut and

underslulces.
4 ¢c) Raising and stpengthening the left tralunlng embank-~

-ment between anlcut and bridge.

“a) completion of the lower regulatdr and connected

works 1n the Sltanagaran side.
4 o) Comstruction of a lower regulator on the Bezwada

side, consisting of three 40-feet sluices.

L
40f these (a), (d) and (e) may falrly:charged to the Ca

4-pital account of the canal,and (b) might alse be SO charged,

“unless the Local Govi: prefers te charge it. to Revenue; (¢)

«sheuld apparently be carried out. at the cost of the rallway,

4as part of the bridge works,

“1 upnderstand that no estimate has yet been sanctioned Dby

“the Govt:of India fer the work now 1in progress 1u the Sitana-

“.garam side,and that the outlay already incurred is held un-

»der objection. It appears L@ have been th@ught that under the

#opders conveyed in Govt:of Ih31a legher NO:.95.I.dated Sth

"May 1096, estimates fer new works for whieh ne provisicen

swas available from the current sanction for the Kistna canals

“eould not be considered or sanctioned until the comstruction

restimate had been formally closed on 3lst March 189@.This 1is,

"Tnowever,a misapprehension. In the letier referred to,the Govt

vof India declined te sanctileon an addition of Rs 8,00,000 in a

“Jump sum to the existilng sanction for the Kistna canals .te
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perhaps not 80 much as 1f

It is probable that

(@ . A work.

tlnne : v
thing between the extremes mentlonedﬂposslbly 7tons per sq:ituughy%

- Ciieaged $n eanals This does not seem too much as leng as the

piers are kept in geoed order. The plers are at least faced

E k 3 A
with dressed stone and the erecsien of mg}ar in the points re-

. ¢ ferred to by Captain Fllis dees not appear serilous as this

cannet occur te any large extent 1n a single year and the

K

peints can always be made safe for the future by fillingctvhen

with cement., Since the construction of the parapet and the

hetter connection of the rear part with the original work of

the sluice which has recently been carriled eout the vibratien

js said to have decreased. The lowering of the anicut by twe

2eet further tends to the security of the slulce. With regard

to the question whether there may not be a risk of material

\

being blown out from under the sluice if net mere than 10 £

of water is admitted inte the canal I do not think there is

any real danger. The foundations must have been subjected to

mone severe trials hefore the rear part was added than are

ever likely te cccur in future.Undem all the circumstances I

am of opinion that a regulator 1n rear is not required and de

not preopose to submit an estimate for 1t unless the Inspecter

General with full informatilen befére him adheres teo the T

opinion that it is necessary.
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