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Proceedings of the Madrm Govemmem‘ walw Works Department,
19th June 1875
I
No. 438, Read the following papers :—
' . No. 486-A.
Note by the Chief Enginzer for Irrigation.
Tus approximate estimate submitted by the Distriet Engineer, Nellore, for the
extension of the Pennair Anicut amounted
Proceedings, 23rd January 1875, No. 198. 5 Rupees 1,07,000, of which Rs. 53,800
were for the northern wing walls. The extension was then to measure 360 feet. It
was, in reviewing this estimate, supposed that the northérn wings need not be as costly
as in the design upon which the District Engineer’s estimate was based, and on the
With District T receipt of the regular estimate in January
ith District Engincer's No. 96 of the Bth. idered that the arrangement of
T D;stm,*, 3D 11: wag considere g
- ngmeer e Januw these wings required radical alteration,
and the form adopted in the revised design was sketched out for the District Engi-
neer's guidance,
9. The estimate now submitted amounts to Rupees 1, 59 150 and provides for

lengthening the anicut 450 feet. This .

Di
‘ité'i‘? Engineer’s No. 7, dated 22ud April ggimate makes the following provisions

iy " not included in the former :—

7 FE : ¢ . RS
Executive Establishment, 25 per Bl B s i e SR

Direoﬁon md Goml 5 " ¥am ‘e aals e Taes 5,780 =
Toolsmd.Hant T ot R e e
: Total... 43,540

The items for works, including petty estabhshment, come to Rupees 1, 15 610.
The extenmon of the anicut for a lengbh of 450 is estimated to cost as follows :—

ki BE, AR, BS,
BOdg;;; urest wall a‘nd wallnmn Pl glh | i 12,436 10 2
Bin W retaining 5 mth w an ‘
Aaprons ?ns, g Wi Yok . 44473 3 '8
Groynes ... b s 497 9 6
Part of exoavatxon, y e Sl e B 0000 108
Filling in ... s -11,500--0 0
Qamrry rubbish in front of anicut . i 250 0 0
Repair and extension of h-amway S w8000 G
Ba ing water it 3000 0.0
Petty Supenntendence, 7 per W L Ee e e 8 B e
i 75,
which amounts to Rupees 168 the foot Tun.
- The provision in the estimate for wmgs is al :
follows :—
tﬁhmg ld]acent to rear retm ‘il e LA
0. do to fl'ont do e : ame ke
ant mng wau eee R e % >._r'i e R i ¢ !
Ahmwt . ve sss ; . ':“n‘th % -r‘v”" 20’329 12 s Fetain :
: Wu]g' walll e coa A ’ ‘cqn 4 e
S Sl

i Part of excavation, sa v e ‘..-». 4,000 0 O
I’e‘ﬂty swmamz oumd. e 1700 8.8 i
R , 26,030
The formation of & roaliway fhmugh m north abut- :
‘ment to the Mof the amout" T R R 7,530
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roccedings of the Madras Government, Public Works Depariment,
19tk June 1875.
.  pitthing on the face of s RS.
western connecting bank (mn,g stsenm ; }
ee ,6’4
Do. do. eastern ?- do,a i )... 1,06‘;‘
Sundries, &o.... - - 167 a2h
Compensation for land ...  «/ ... .. .. 3,000 2
» ; Fractions... = 40
3,040
Total Works,.. 1,15,610
Tools and Plant... 8,860
Total of Estimate... w1244
¥ ,‘ ST il
Establishment Charges... 34,680

rrh g ot - e

it i:tfhozegomg d.t,tmls. explain the difference between the rough estimate of cost

= una s wasnom printed in the Proceedings above-mentioned tolerably fully. That
Rupees 75,000

Add ;—
Establishment %5 - o6
Toqlsand' Plx;.nt ey 3§’§gg
Extra longth of anicut (60 feet) ... .. 10,080
- & ; B » - 7 \ ] 63,620
Total... 1,28,620

And there is an inerease of charge under land compensation as well. “The revision of
arrangements which has been effected has
resulted in some occonomy as regards the
3 % . wings.
s giv:en ix}Lep ;eaaon5£°; t};e alterahonsma&e in the arrangement of the north wings
Smith’s views if%:g e :;us Oﬁi"en" 95, of the 23rd January last, and Mr. B
letter, No. 96, of thegﬁlgg e wmgs’_f'ft:"‘}e@f’d to are detailed in paragraph 6 of his
Erosion of ﬂ:':e river\ bankﬂmuary, and mPai'ﬂgl‘aph 30f that of the 22nd April, No. 7-
by revetments band b dm-mﬁmu.t immh’ difficulty be prevented near the anicut
e e S this by nanel planting or wild cane. Water running
rendere’d hénhlezsllj; . ’lto- abank exerts very little force, which little can be
do the mischief £ sunP v m‘?‘f‘??‘m@ arrangements ; sets and oblique currents
e ey and 8s far as possible these are to be done away with by training
1} ;u;;[w:: bfox' soTne jdmtgnce a.boveua.ﬁd below the anicut. It is water opszéd as it
; T}i’ projecting walls, from which risk and damage might be apprehe:nded.
. e cross section of the amicut extension is simi E : : :
except that the lower retaining wall is to be fo:;;égmg;afre t:u;;?;:'f ;he 013 W?r”
Srefzter depth.  Mr. R. Smith strongly advocates this improvement, th 1a &r and at a
which is considerable. BT e 5 , the advantage of

The former estim: T 2
dobicil ses mt‘?::;;"&s .retumed and the

bet o ((l)l‘lgmally ﬂ‘m crest of the amcnt W88 opened for traffic as an accommodation
‘ tc;fe = efter working hours, and when the ;workvpeople SRR S T
in the middle of the day ; afterwards it was mado optional with carts fo pay a toll for

this convenience, or to cross the river at the ford below the weir. After this arrange-

useless, and afterwards it will not be wanted. The D

O G s S N ARt A5 A S e 5 £ S

Proceedings of the Madrans Govemmgnt, Public Works Department,
19th Junle 1875.-

ment had been for some time in force, the forr?nal approval of Government was asks
for and declined. Subsequently the
AlmE Municipality or the Local Fund Board,

to establish a toll gate at the

R

which is not known by the undersigned, was sllowed
south end of the anicut and to levy a considerable toll for the use of this river crossing.
As above shown, the reformation of thenorth approach to the anicut will cost Rs. 8,060,
and whatever revenue may be derivable from the use of the anicut as a roadway
onght, it is thought, in justice to be placed to the eredit of Irrigation, and to it no Local
Fund can have any ¢laim, though by way of assisting local institutions on their first
creation many miscellaneous items of revenue were appropri'ated for their beunefit. 1t
would not be eonvenient to have two toll gates in close proximity, and it will be desir-
able, therefore, to leave the collection of tolls as at present, the receipts being divided
80 a3 to give the Local Fund the amount gorresponding to the rates of toll levied at other
entrances to the town, the balance being paid through the District Engineer into the
treasury to the credit of Revenue, Irrigation, Miscellaneous.
6. With recard to the specification of work fo be
estimate, several modifications are considered desirable :—
: 1sf—The original body or crest wall of the anicut was built of
this maserial is becoming somewhat scarce, and it is not necessary to use it except for
the exposed faces of the walls.  The specification provides for building the crest wall
bolow the boping f random rubible masonry, but brick masonry will bo betfiabove
the found ‘tion level, and probably very little more expensive ; for such rubble as would
be wised is shown in the estimate as costing Rupees 1-6-0 2 cubic yard, and bricks for
an egual quantity of work ghould not cost more than Rs. 1-10-0, while less c¢hunam and
less labor are needed for brick work, and the work can be done more quickly. Similar
remarks apply to the wing wall, which chould be of brick work faced with laterite.
2ndly.—The packing of the apron i thus described: © The stounes in the top
course must not bs less than 3 feet in length, and they will in all cases be packed with
their greciest lengths in the direction of the bed of the river. In arranging these
stones they should be slightly inclined up-stream, instead of laying them exactly af
right angles to the bed of the river or to the slope of the apron.”” The stones ghould
be packed inelining if axiything alightly down-stream, but at any rate they should
form considerably less than a right angle on the lower or down-stream face of ihe
stones with the bed of the river. In the section the joints are ghown neerly vertical.
At right angles to the elope of the apron would be mueh better, and a slight inclina-
tien down-stream will be still better. The reason is this: damage to rubble aprons

done in carrying out the

laterite, but

genorally extends from below upwards. If the gtones be inclined up-stream the -

removal of & lower stone at once leads to the upsettmg of the next and 8o on ; whereas,
se is much less, and isa

if the inslination be the other way, the resulting disturban
gradually decreasing one, i.c., the 2nd, 8rd, and dth, &ey
less and less movement, if not carried awny altogether. : ;
3rdly.—The filling of the interstices of the first part of the horizo;xetal apron with
: 7  co is thought to UBNECessary.
Sherh i htetauk o ‘%‘Z’ﬁ:ﬁd taks O Lo ok ik i oty
i will be mearly, if not quite,

s i eettle BBﬁQWhM, 80 ﬁ;at at first the concrete : »
{ istrict Ingineer may try 100

stones will be capabie of
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feet of length with eonerete, and note tthe result. All the work provided forin the

M

estimate cannot be done this year or season, and this part, except for the expe-!’im‘mtﬂl

length mentioned, may very well be, at any rate, postponed. :
4¢hly.—The woepholes in the revetment walls on either side of the ramp leading to
the anicut need not he larger than 2”x3%(6 X 4 in the specification), and some quar™y
rubbish should be filled in behind the walls to provent the soil washing through-
ghe ‘ramped roadway should have some gravel over hoth the laterite and rubble
ooring. :

7. The alignment of the conneeting bank between the north upper wing retur
end the river embankment is not a desirable one ; flood-water would stand abnormaily
high in the corner of the junction. The way in which the main embankment should
be brought up to and join the wing return has been shown on the survey, dated 24th
April 1875, and the subsidiary banks to prevent overflow by way of the roadway
ramp have also been noted.

8. The survey just referred to indicates the general circumstances of river close
to the aniout, but it is too limited to allow of a proper alignment being laid down abov®
and below, and the District Engineer has been asked to extend it both ways.

9. In passing orders on the Budget Estimates the Government of India intimated

Proceedings, No. 1,227, dated 1st May 1875. that Loan Funds could not be provided for
the anicut oxtension, and funds have been
lable by transfer from the Madras Water Works and Chembrumbaukum Tank

It is not clear on what grounds it has been considered that this work should
not be carried out under Extraordinary, for it is as much a part of the capifal charge

made i
Projects.

of the Pennair Delta Works as any to which Loan Funds have been allotted, and it is-

k“m_’m @hat the returns on past direct outlay have been considerable, though until the
C'.}:p ital and Revenne Accounts shall have been made up the exact financial position of
this system of irrigation will not beknown, It would be very immaterial whether the
charge were deemed to he Ordinary or Extraordinary had funds under the former
been specially granted, but it is evident that from the very small grant for Major
Works, Ordinary, of this Presidency, the abstraction of the large amount of this estimate
must be very ineonvenient. Indeed it will probably be impracticable to find the

money required by transfer from Budget works for which allotments have been made

b?r the ‘Govemment of India, and in order that appropriations may be made for expen-
diture in excess of the sum of Rupees 35,000 already placed at the District Engineer’s
disposal, his officer should roport.as soon‘as possible what the outlay will be—1s?, up t0
September, when the freshes will temporarily neaﬂy stop const tiie Sl ,2ndly,
thereafter to the end of the official year, : : M s ¢
- Hotilaing, (Bigued) JOHN MULLINS, Lieut.-Coloxlxel RE

ok Mgy 1815 s i St %fﬁ’ﬂmeerﬁr’ Ir;’iq.é’itzbﬂ..

No. 438-a.  From R. SMITH, Fsq, District Engineer, Nelloe, to Ticutenant-
Colonel J. MULLINS, R.E, Chief Engineer for Irrigation, duted Comp at
Gudur, 22nd April 1875, NosT. | ’ e
I mavE the honor to forward the plan,* estimate and specification for ley aifering

- “the body of the Nellore An: ;
* By banghy. ol for sonie I cut 450 fee

VT & o ipproach from the
porthern extremity of this extension to the Great Northern Road, | i

b . Vv

I e R A AU A A S P o AP
5 A AT P PR N SN

A I P A N PRI P NS NP

Proceedings of the Madras Government, Public Works Department,
» 19th June 18756.

2. The approach has been designed in accordance with the views you. were 50
good as to communicate to me regarding it during your recent tm'n' c.)f msp;ctmn.
I have adopted the 6pen, in preference to the arched, approach, as it is the cheaper
arrangement of the two.

3. Adverting to the vemarks conveye in pal‘agmph 2 of your memortﬁudum,
No. 95, dated 23rd January 1875, on my design for the wings, I have to explain that
my object in planning them, to project into the river 60 feet at the level of fhe crest
of the anicut, was to insure comparatively gtill water, close to ﬂ.le bank of the
Peunair, for some distance above that structure, and to pr‘esent as little masx.mry as
possible, to the direct action of the current, at the jun'etxon of. the crest w1§h the
wings. The still water referred to would offer very little resistance to the s‘tr.es;]m
approaching the anicut, and altogether 1 thought the arrangement Woulfl matt-r}a‘;y
tend to the gafety of the northern flank of the anicut, as‘the bank‘ of the river adjoin-
ing it very often suffers from erosion even in ordinary floods. To check ﬂus,.rubble
pitching was constructed from time to time; and it occurred to me, when planning t]?e
addition to the anicut, that if the wings were arranged o as to protect‘:a certain
length of the bank above and below them, a decided adwvantage would be gamed.over
the original alignment. As my views are, appareutly, opposed to the experience
gained on the Godavery Works, T will merely add that they were foT:m?d aftm_~ careful
consideration of what I observed during the recent great flood, and it 13 possible that
details of similar design would not produce the same effect on both‘ riV'ers——G‘Oflavery
and Pennair—as the sections of the weirs are different, and there is a vast dlﬁerenc‘e
between the falls in their respective beds. 2R A

4. The sums required for Tools and Plant and for Direction and Control have
been included in the estimate, as directed. in paragraph 7 of your memorandum,
No. 95, dated 23rd January 1875.

ABSTRACT ESTIMATE.
‘ Nrerrore DisTRICT.
Work.—Lengthening the Nellore Anicul and constructing @ suitable approach on the Northern Flank
of that structure.

i e o i e

Quuutities. Degeription of Work, Rate ‘1 Amount. Tatal
; e S I ,
Dol Wall RS, A. 1"% RS, A. P L T RS
469% | Cubic yards of concrete for wells |
under bo«:ly‘ wall R 2.3°0 ) 1,026 3 44
26,1251 Do. et of ick in chun | ]
6,125% Owell F;feﬂ.t” of f\vrwk lfl, _Chumffx_l 0 3 0| 4808 8 6
923% | Do. yards of rubble in chunam 2
chr foundation of body wag 3 80 ! 1gag 4 0
8333 | Do. yards of rubble in chunam fri i
i Dt'or body wall above founda‘;ion... 3 8.0 i 2287 4.9
7048 | Do. yards of laterite onedge in| ..~ | =
iy chunam for fop of body swall d 012 0 : 1,150 0 0
2| Bquares of pointing front face an ‘ 59
E ‘bop of borgy wall ... f-~= e 9.9 l i 8%
3 | Cubic yards of rubble stone for ) ;
oy | foundations of groymes ... .. 150 180:10. 4, {
2374 | De. yards of rubble stone for! - A ‘211 11 6 l
groynes above foundation AES Lt S |
e A 5 v

g
3
= |
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Work.—Lengthening the Nr/larc Anicut, S;c — Coneluded )

Quastitios, ¢ Description of Work.

. Rate. Amount, Total.
i, [ |
| Supm‘u{endénce. | S, A ». - B NS RE: A,
+ | Executive Establishment at 05 e ‘
B e e R TR 28,900 0 0
Du‘eetton and Control ............... 5780 0 0
’ Total.., AR TREn oy Lt SR 1,560,200 ¢ o
| Tools and Plant, vide separate esti. |
(e S o S e e ; 8,860 0 0
: i, PR
l Srd Total & BB Lot ® foich o 1,59,150 0 o
Nr?::’»‘::‘;:—*h;:——“ l —_——
Neirorg, Signed)  R. SMITH,
2lst Aprit 1875, = District Engineer, Aellore

Absh act Estimate of the prodable cost 0

D e ———— O RS

R —————T T R NI

NELrore Drsrercr.
o f the Tools and Plant required for the Nellore Amcut Works.

Quantities, Dercription of Articles. Amount. Total.
g Machinery. Rs. B
2 |3Ton eranes from Public Works Department Stores we| 2,500 2,500
Tools and Plant.
lgg | Axes, pick, 7 Ibs. 45
£l o O felling, 51bs, ver 107
g }gcks, irom, galvamzed mth aheavee 6" double e 60
& [ip% do Bihebls ... 0 ...| " 90
20 0., woodens 12 doubla e JF e L e 90
. o, m;)gle, 8", for 3} * rope . el 0
m ’ 1 LY

gg CEroale’-bamf) 2 4g lbm i 4 feet in length . : 55
2'5 Do., 16 = o v p 45
400 R Do 14 .. .. . 35
unnm hm ”.-. s . 2 100
20 | Hooks, bl g pe’, 2'??1,, y : 20
30 umpers, 5 ‘ 14" ho : - 100
50 |nD% hand' o . 40
10 | Troughs, mortar SRR o - e 300
5 | sVagons complets” e aee| 8,000
1 smmﬁ;'mdmg, ABONEB4" o0 4 i Ginmbien T g
10 Buus do. d wee o b b ...!2
5 | Bully oaallest size, drodgers, ot 75 ol ] S0

' S0%ond size, dredgers, at 100 Rupecs esch ... .| 500

Rope, hemp, ool \ Cordage.
DO" g O-, dO 'y 4& ”
Do', doV. dO *y 3 f

ek ok ok

“es .

5,629

vl 246

5 : b. 8 s 135
e o o 60 430

LR TN

G- R
Carriage, Contingencies, &e. ... 5 301

Total ... | 0 v 8,860

‘\"‘—“R\Js & = . 3
: NEILOR?\R\‘ ,

Rlst April 1875 Z %

R SMITH,
(ngned) rict Engineer, Nellore,
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Proceedings of the Madras Government, Public Works Department,
19th June 1875. :

Specification to accompany the Plan ang Estimate Sfor lengthening the Nellore Anicut.

Tue body wall of the proposed add*tion will be 450 feet in length. It will rest
on 112 brick in mortar wells of 4 feet internal diameter. The walls of these wells to
be 1 foot 6 inches in thickness, and, after they have been sunk to 2 depth .of 12 feet
below the deep bed of the river, they wi’u“be carefully filled in with h.y'drauhc concrc?te.
When this has been done the masonry will be proceeded with accorghn'g to the section
noted on the drawing. The upper course of the body wall to consist of ﬁrsf:CEg?S
laterite on edge 2 feet in thickness. The laterite to be well dressed., and .to be '511'1 t
with close joints in hydraulic mortar. The body wall, with the cxceptlorf o.f the laten-tltla
course, will consist of random rubble in hydraulic mortar. The rear retammg‘ wall wi
rest on brick in mortar wells filled in with hydraulic concrete, but where stiff clay 1s

met with, at 7 or 8 feet below the deep bed of the Pennair, the wells will be dispensed :

with and the retaining wall will be built on a bed of hydraulie concrete I fzo: in
thickness. The sand between the bed of the river and the clay to be. remO.‘"Ed ; s
putting in the concrete. Where wells are used they will be of the dlnlemuc;:u:1 Z fn:}r;x;
on the drawing, and they will be sunk to a depth of 12 feet below the deep be

Pennair, if stiff clay is not found before that level is reached.

The retaining wall for a height of 3 feet above the well A e
rubble in hydraulic mortar ; the upper course of 2 feet to be of dresse GE - lose ol
in hydraulic mortar. ~ All stones in this course to be laid ?ar(%fully .‘;1{ of the (i]imen-
Between the body and retaining walls there will be three bmdlng. il fb the laterite on
sions shown on the Section A B. These walls, with the bapiy g Th(; upper or
edge masonry, will consist of random rubble in hydraulic mortar. S b cf:mfuny
laterite eourses to be 11 feet in thickness. All the stones in these cour;ile sy,
laid on edge in hydraulic mortar. ~The body of the anicut betwie]:atl t;ickness l)bel'ﬂg 6
will consist of Cyclopean and ordinary rubble carefully packed, th’e ‘]’ neth, and they will
feet. The stones in the top course must not be less than 3 fe?t = feﬂ;i b"ed of the river.
in all cases be packed with their greatestlengths in th 2 fhrectw:r"am instead of laying
In arranging these stones they should be slightly inclined up -IS % of, the apron. After
them exactly at right angles, to the bed of the river, or to il e 411 be filled in with
these stones have been packed as closely as possible, the interstices W ron, and in doing
small stones to within 6 inches of the general su.rfnce of the ;:z col;’paCt and well
this great care must be taken to tamp the stones until they are (fl:at will then remain
jammed between the Cyclopean rubble. The holes or spacesem1 surface level of the
will be carefully filled in, with hydraulic 'concreFe, to the geﬁties o e
apron, but on no account above that level, as all slight unequa ;evel of the apron. In

of stones should be allowed to project beyond the ordind®y ®%C © g gpron 100
rear of the down-stream retaining wall there will be :ainin’g wall this apron will be
and with small

feet in breadth. For a breadth of 40 feet from the re e
6 feet in thickness. It will be constructed with Cytfloge:‘i the body of the anicut.
stones and hydraulic concrete in the interstices, as detaile ! Oin preadth and 4 feet in
The second reach of the apron to be loose rubble 60 fee “f 2 oubic feet each
thickness. - Sixty-six per cent. of this reach t(?consisif of ston;:le‘ ot
and upwards. The balance to be made up Wlth or.d1nary rul o stones throughout
this part of the 'apron great care must be taken to distribute the arg

s will consist of random

A i ——

Y the Madras GovernmeRt, Public Works Department,
> 19th June 1875.

R 7

oi ” 5 ?:dth- The sm.nll'er st&‘ @8 to be distributed so as to secure the
% L 88 compag 4 mass as possible, '

ensions noted on the plar * it will rest on brick in mortar wells

aulic concrete These wi
g . e will be sunk to 12 feet below the deep bed
il stiff clay is met with. x

Teturn to be bujlt as shown on the drawing. The former will
These walls will also rest on wells as detailed
sides for 5 1. to the anicut will be carefully revetted on both
rest on b dﬂlezfgttozirifeo ]f:e; frox.n the, face of the abutment. y'I'he revetment to
8 batter of S X ,_;h eet in thickness, The revetment will be built with

” © outer faces, and all the stones will be lajd at right
Weepholes ¢* x 4 to be left in these walls at 6 feet

consist of .
’ of a course of laterite on edge 11 feet in thickness, and a

bed of con

crete ] - .
the ouring will pe :‘:"t I thickness. From 30 to 60 feet from the abutment
180 ormed of packed rubble 2 feet in thickness, and from 60-to

Pomt it will consist ‘of packed rubble 1 foot in thickness,

The Outer
~ sl
the eng o the fr?)ii Of. the Up-stream approach will be pitched with rubble from
hag g]g, been magq ; Wu.lg t°_ s junction with the river embankments. Provision
' 1y aplzl-l ﬂlllls estimate for pitching 30 feet of the latter. The pitehing
OF 06 foet o Proach will be carrieq up to the level of the top of the embankment,
e the level] of the great fiood of Qctober last.

The outey sl
o
af:e :‘f, the dOWn:stream approach will be pitched with rubble from
Sy ™ to the river embankment. The height of this pitching will
ess than that of the up-stream approach.

ce of :
above the maxix:u;f] gle roadway at the summit of the approach will be 4 feet 71 inches
3 90d mark of _1874’ or 13 feet above the general level of the country
; f level tfxll be overeome, towards the north, in the line of the
Y8 gradient of 1in 30. The gradient towards the anmicut
PProach will be 1 in 20.

21s¢ Apri] 1875, | : (Senes) e
District Engineer.

From R.§ ]
» Eeq., Distriet Engincer, Nellore, to Lieutenant-Colonel J. MULLINS, R.E.

Chief 1 ;
Tgineer for Imgation, dated Camp at Naidoopet, 24th April 1875, extra No. 1.

IN o < v
Btinuation of ¥ letter, No. 7, dated 22ad instant, submitting the plan and estimate
i for the extension of the Nellore Anicut, T have
" By banghy, 6 the honor to forward a survey® of the Pennair
; in the vieinity of that structure.

W R s ot i b
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From the same officer, -.,Hellore, 8th January 1875, No. 96. S
I nave the honor to forward the documents marginally noted, and tosolicit PWMH
& ~ to commence the lengthening of the Nellore

: g':?m : ‘., - Anicut and the ‘construction of the necessary
} m:.. s ' subsidiary works without delay.

i 2. The estimate now submitted provides
for lengthening the body wall of the anicut 360 feet, or, in other words, for ‘increasing the
waterway from 28,747 to 35,362 square feet in a flood similar to that of 1874. This increased
Water section will, I think, afford the rolief that is so much wanted during floods, and I am con-
vinced it will materially tend to reduce the cost of keeping the anicut and head works in
repair. 3
3. The section I have allowed for the proposed addition to the anicut differs but little from
that decided on after the flood of 1870. The principal modification, it will be observed, is m the
extra depth given to the rear retaining wall. I decided on this alteration after carefully consider-
ing the effects of the recent flood on the aniout apron, and I must, tuerefore, strongly recornmend
the modified section for approval and sanotion.

4. The new approach is necessarily an expensive work in consequence of the difference of

_level (214 feet) to be overcome, by the traflio, between the crest of the anicut and the proposed

surface of the Great Northern Road in the immediate vicinity of that work.

5. A portion of the cost of the new approach might fairly be eha.rged to t'he Gm:ea.t Northern
Road, but I must add that the long wing walls are very desirable in connection with the safety
of the northern flank of the anicut. : '

6. I have deéigned' the wings to project 60 feet into the river, as I believe it to be an
important point to prevent any discharge over the Nellore Anicut close to the northern. margin
of the river. 5 -

7. Brick in mortar wells have been allowed throughout for the foundations of f,he wings
but if suitable soil is met with beyond the limits of the.xiver hydraulic concrete will be used
instead of wells, _

8. I have not included the cost of repairing the &amagad

in the accompanying estimate, as I hope to be able to meet this éxpendituro frm‘n savings on
the estimate,* sanctioned for the improvement

and repair of that structure in G. 0., No. 544,
dated 24th February 1871. .

e

‘portions of the oxisting anicut

= : * Amount Rupees 59,500, -

No. 95.

MEMORANDUM.

- > h
. Tuz undersigned has the honor, in reply to the letter, No. 96, of the 8th msta*! from :h e
: District Engineer, Nellore, to state ,thgt ge
PRGN W Ry gt cross section of the extension of the Pennair
| : to be doubtful whether ‘the

Anicut is approved and may be gons on with. It appears, howw;’:‘t.mibr' boing oylindrical and.
design of the wells for the rear retaining wall is a good one, ﬂ:n:'md S Mntice siciily
the exterior square ; such wells will, it is thought, be diffioult to e s ofcasiotn for it
delay the completion of the work. Ordinary circular wells wowe. ir fall with practically
must be remembered that in cither case undermining would ocoasion their faf Wit p
equal facility. 2 die
e g s walls at the north end, the under-
2. ith regard proposed ent of wing walls a it ‘
signed uZﬁ (b e it ch e Distict Enginr to revse i ntively; ot only i i A
very great, but it is considered that this outlay would be without any corresponding advantage

—a ~a

P
.

i 93 of tfw Madfa;éowrn. wt, Public Works Department,
’ 19¢h Junc - 875.

o

. “rangement has some very grave disady ages. The projection of the high wings 60
A 40 the river as js mentioned in the letter, or  re than 75 fect as would appear from the
the _;’;F’Ould 1ot answer af all, and would tend to g ly intensify the action of the tail water on
gy rlv;rer bank below—g result which it would seemethe District Engineer is particularly anxious
' a,n;m;i Such a projestion would be in the natrie of & groyne at right angles to the curren't,
ovid ot the effect of this there are unfortunately shany nqtable examples. _L@reover, there is
'l °29 of the effect uftder precisely similar cireumstances at the Godavery Anicut, where such
i:l;g; Yo belioved to bo the cause of extensive erosions and deep holes below the dam. A‘?"in
2surable 0 get as much waterway as possibléyand had the breach beyond the old wings
ex? 800 or 700 feet, it would not have been a matter of regret. As it is the extension should be
©foied up o the present ef; bank, which appears to give a length of 360 + 75 = 435 feet. On
ha: Plan the forp of abutment, with front and rear wings and returns considered to be preferable,
. been sketched in pencil ; what is wanted is the leading of the water with as little disturbance
g .Poaslble up to the line of the crest wall, and s convex curve is the best for this; then its
'g;u hsion aftef Passing the erest in a direction as nearly parallel to the axis of the river a8 may
gh;,:nd Xperience has demonstrated that wings with a flat convex curve struck from the line of
0% Tetaining wall are best, those of the form shown on the plan having a tendency to
:r% ‘Gddies_ and return currents which do mischief. The abutment and front wing should be
<+ oot abaye the maximum flood level, or 221 feet above the erest of the anicut. The rear wing
,t'?tnm may be 5 feet lower, and from 5 fest below the roadway the wing may slope from the
ik £ the lower lovel. The length of the front wing and its retarn from the f'ace of . the
o ent has boon noted as 90 feet, which appears to be ample ; similarly the rear wing return
Ml be 62 feot, ’ ;
The g‘;odThe' roadway should be carried as before through an arched opening in the abu?;ment.
here 4 bank should be ¢ feet above M. F. L. everywhere except where the road crosses it, and
ead:) foet will suffice, as the little raising required, in the event of an extreme flood, would be
;‘:adﬂ 7 effeoted by the anicut establishment. The roadway ramp should be carefully revetted with
f‘.!’lf'e 85 before. |The flood bank should be carried up to the front and rear wing returns and
::@:en curved round to the point at which the road, with the gradient desired, will cross its line, riz,
% X 22% feot from, say, the rear face of the abutment wall. There is practically no need to
i) the 'g'ra,dient Z as steep as 1 in 15, as the only additional cost fI'O!%l flattening it will be a
¢ additiona] revetment, and even this is not a necessity after ordinary ground level has

s, reached and the line of the ends of the wings passed.
& 4. The security of this flank of the anicut will depend not upon ﬂ.le lez'lgth :
_HUIDS, provided, of course, they are long enough to obtain a firm connection with the river bank
. and embankment, byt upon the epill of the river being kept at a suitable distance, so that no
_;hngel may be found thereby anywhere near the snicut. How this may best be eﬁect.;ed will
“Pend upon the decision at which Government may arrive on the subject of embanking the
- Rorth ide of the river,

5. Ttis requested that i;he‘ abstract estimate ﬁay be made out so as to show the work of

of the wing

‘ M d“cﬁpﬁ"’i for each part of the anicut and wmgl, &e., thus—

Wells for body or crest wall.

- Foundation above. ¥
Orest wall above, st N _ -
First retaining wall foundation. _ ‘

) Do. above. e S
And g0 on,

this s usefy] in many ways, and especially so to the officer making measurements and payments.

ki 6. As goon g5 the revised abutment and wing end the arrangements connected therewith
%0 been dmwn ont’ it is mqu@stﬁd that the Plﬂn my be forwnrded for approval, so that the

¥ authority for commencing the work may be given.

A
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7. Whatever Tools and Plant may be ﬁ‘hand e b be 4 A
the tot&l for works, and special superintendé‘ gshapid be . y pla Tt msupposedﬁmi
the entry on. scoount of this latter s for pel ¥ aperintendence ; if 0, an entry of 25 per ent.
for Executive Establishments and 5 per ce i _A - Direction and Conﬁol will have to be made as

anicut more direct i8
has been extended,
r worked up to as

mak:;h The regulation of the ri‘w"%:r bed, so 3 to

s e aPProe}ch of the water to and its pé’sage from th.e

thie bY of mutch importance, and, as soon as t . survey submitted
est available alignment should be laid y JWD, and thereafte

& final addition. & - ,
(Signed) b {OHN MULLINS, Liest.-Colonel. E.E., e | S
23rd January 1875, ' | Chiief Engineer for Irrigation. : ' | ¥ as circumstances will allow. L 4 ; o i
___‘g: S 5 : .6' The District Engineer will report s soon a3 possible what md Friey
No. 43 5 e equired for the extension works during the ‘grrent year both before an r ied
0. 439. ORDER THEREON, §9th June 1875, No. 1,738. i' $ Paragraph 10 of Budget Orders. Proosed fri ghes, and it will then be dete
2 . = iR ings of th S " A e : cable to carry oub
‘ IRRIGATION. No, 41. - Wira the foregoing note the Chief BN Le1875, No. 5’2%{7@“ Government, 1st May v.:ureth.er it will beé)rac:l:;ent of India a8
Mie= = .| Engineer for Trrigation submits the SN ge; g‘gm Government of India, No. 108 t‘  wishes of $0 e for expenditure by
"~ following estimate of the cost of extending ] : ' f" nd March 1875. regards the P’Ovmwndi::wxﬁr halier ¥
the Pennair Anicut at Nellore, a length of 450 feet, across the breach occasioned by 3 e ers from the allotments of Budget Major Works under Or ¥
th; flood of October 1874 beyond its former northern end, by which the wings at that a - ®pecial grant will have to be applied for. :
end and a small portion of the weir itself were destroyed :— . : oo g ; \ e
P troy - g (True Extract.) Qe Gs o 44 T St L0 LN
SO ol e RRRTNE e e MU By 2l sl : & : : 4 '“ YU Dy WA
Tools and Plant 8,860 Z i X
Establish 1‘24,4%(_) %‘L iE BREBR = ‘“"éorlxn':g‘f\’. r B A L’L;
shmen G ofs. Joint Secretary 10 Government. .

7

Total ... 1,659,160

~ ¥

)

0
iﬁ

2. In the approximate estimate reviewed in Public Works Proéeedings, No. 198,

of the 23rd January last, it was supposed that the cost of extending the anicut 360
feet would be about 75,000 Rupees, but that estimate did not include Tools and Plant
ave been fully explained, and

or Establishment. This and other causes of difference h
taken to design the extension as economically a8

ity of the anicut.

} VTO &9 Finangi‘l Depment- /',,A
» Revenue R T
»  Chief Engineer for Irrigation.

duse care appears to have been

possible, consistently with the future sec
is brought to notice that a toll is levied at the

3. In paragraph b of the note it
anicut, part of which is due to the use of the anicut as & river crossing, and that the e
proceeds are appropriated to Local or Municipal funds; the Chief Engineer observes ¢ % C?ntx:oller of Public Works Accounts: “ ;
that the difference between the tolls here collected and those levied at other entrances ”‘-‘; sttnet Hgewer. g S
of the town really appertain to the anjout, and should be credited thereto. It has e ‘ g
been pointed out also that a special expenditure of Rupees 8,060 will now have to be S; T 1§
“imeurred in the formation of a roadway fo the crest of the anicut. In conformity with Tl T 3
Bl hin bt Vi W1 A the Order of the 19th November 1874, L !
1875, No. 6§84 Publio %Vorks Department, No. 8,278, it will be necessary to déter- i NV 3
19th April, No. 1,098. mine what share of the tolls properly v . u : i 1; o
bﬂxlongs to the anicut, and these Proceedings will be eommunicated to the Financial k 2 - ‘-.
and Revenue Departments in order that the requisite settlement may be made. }
i | 4. The remarks in paragraph 6 of the mote on the details of the work to be : g
2 done, as described in the speciﬁcation, f.will receive the District Engineer’s careful ¥ g
i attention, and he will report what additighal cost, if any, the substitution of brick work . }L
for rubble masonry in certain parts of the work will oceasion. Paragraph 7 on the : .
alignment of the flood banks should also be attended to. : . “Exd. . ¢, Shunker. A gr ‘
’ *Spare CopieQ “V"d \B
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