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; Ws of the Madras Government, Public Works De-artment,

14¢% September 1874. <
' M"—" 1
’ . Read the following papers :—
) No. €00.
x 21;7 Note by the Chief Engincer for Irrigation.
o ’ ;

-

‘tod

. Proceeding® ©

. and that €0

of its provt

. \Vith the I

1 of the ‘bric
' L3

. . the order of the 18th April 1871, No.. 1,077, paragraph 3, a grant of
. 5 000 was made for the purpose of experiments to ascertain how concrete
Rupees . ; a substitute for randum rubble masonry, might best be manufactured,
b}nckﬁsist thing to be done was to experiment upon the lime-stone available, 50 as
The t;rmi"e what mixtures of thisand clay would be most suitable as a cementing
e .| Concurrently also it was of importance that the necessary admixture of
mateﬂ"tl’l tlie several déscriptions of lime-stone commonly found to render them
cl.a}’ wi " 4 moderately hydraulic and suitable therefore for foundations on the one
Lighly ertructures of works on the canals on the other, hand should be ascertaineq ’
and s:P It was noticed in the memorandum of inspection of the Godavery Delt.a.
2 Works, on which orders have recent]
fY the ghggdras Government, 15th peen passed that, up to the end of last .
1874, No.1,906. year, the investigations had not made that
hich was desirable, but the District Engineer has now transimitted tables
he results of the experiments since made; and further when Colonel
R.E; visited the delta at the end of 1873, he kindly interested himself ip .
ook with him samples of the lime-stones, and obtained an analysis of anq
them from the Officer who isin charge of cement experiments in Bengal,
5. The District Engineer has not classified the samples examined by Mr,
e gnder the more apparent descriptions, viz., erystalline, semi-crystalline anq
Dejoux.,talline, by which they have been designated in the local experiments at
nou-c!‘_)';]weram . but it is to be hoped that he has the means of doing this, otherwise
I)owlfzﬂsf e value of Mr. Dejoux’s investigations will be lost. If Colonel Brow;.

July

rogress ¥
showing t
BroWn]ow’
the matter t

mucila: not returned the samples, which after their transmission to My, Dejoux
w b A . . P,
f :zere daly numbered, probably there will be no difficulty in obtaining them ; but, as

.. . atated in the concluding paragraph of Major Deatty’s letter that, of specimens
lti is 511 and 13, further quantitics were not to be found, probably the samples are
h?s' he District Engineer,' and the desired classification can be made, -
with 9 The analysis of the lime-slones shows that their qualitie
N nsequently for particular purposes their treatment will
ally. Thus to add to Nos. 2and !1 the proportion of clay which would
o for Nos. 1, 5, 7, 8, 12, etc., which are very rich in carbonate of I;
obably spoil them. If a lime-stone similar to No, 11, but wit
of sand, can be found, there is every probability,
ag, without any admixture of other material, suita
lic cem‘ent is requlréd. A furthe.r scfarch should therefore be made,
Turning now to the experiments it will be seen that the admixture of ;
me in most cases produced a very superior cementing materi-(;lot clay
glone. The maximum strength of brickets of lime after twenty- 0 the

Jime : Lile by admixture this maxi one days wy
. on 21 squareinches, while by admixture this maximum became 395 X
401bs.on 2384 e 325 Ibs., which

was obtained wi rstall
Tablo I1I. ixed with with erystalline burpg 1ip, o
mixed with burnt clay in the Proporti
o former to one and three quarters of the latter. Looking to the smal] o
age

ket, this must be deemed, it appears to me,a very satisfactor
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Proceedings of the Madras Government, Public Works Department,
14¢h September 1874,

the Delta works.

6. It has not been so stated in these papers,
brickets were treated as in the previous.experimcms

dum ofinspection, ie. thatthcy had two days air dr
A furthey matter which requires to be !‘CCOl‘d

but it iy suppnsed that all

alluded ¢, in the memoran-

yngy and were then immersed.

\ .
od i3 the Mumber of brickets of each

Iven in the tables was deduced.
ach sorg of lime-ston, the adinixture of clay
luce an addition of tensile strenath continu-
n show g docrcasing strengtl after tho useful
"‘”‘."8. APparent,  Thys in table 11,
BIven arg g4 follow : —

1L 8“3 1 C, breaking we; ‘ht - A. 1 c
jrand ) R R S 8
1, and1 " ”» Tl e D 102 mig
1, and 1} » O Ik X A Y
} - ang 13 . ”: '.'." 0 . ":: :.. e 115" '.:5[
1 ol .o v . . €3 629
s» and 2 ” o e “en .. * 3 I‘l &3

. e e cas o 183 206
strict B o; L3813

» first that many
2. a .
bisimposgiylg the number experi-

Nany other supposition
d in thig table,

ar .
Y for Certain purpogeg,

eXx 1
air dpv; Perimenty g, the deter-
Yig before immersion was
. n ra . .
0 which, thig Charactda:)s 13 only indirect
: el‘lstic w oy .
as exhibited.

n f 3
9. On the subject of the cos N Hehteen hours would
* atone, and of the several modeg of
should be obtained if this hag n
about the same valye g regards

tured the more cheaply and cop

t of burnin

- g t
IzreI;armg hydea s deﬂ(’"Ptiona of lime-
o n ) N :
strenal :‘Ead een dopg ' ¢linite information
. O 8 .
gth, that Which g GVeral. Mixtures of

veniently shoulq :
10. It may be noticed 1 be ge “INZ manufyg.
3 2180 that somg of the entrj noral use,

indicate that the right degree of heat w n t}

| ' as not 16 tah]
seem to be fairly obtainable from an examinatiozrzi_’l:);ed. his edu‘:iﬂpmar to
think that the temperature attained whep dealiny W_ﬂa le IL, &y, an d_on would
in contact was generally too low, . On the of o Taw lime \"posed to

that it is easier'to obtain fairly even ang relial, T hanq table 11y Y clay burn

Ie r . ap e
clay separately and mixing them afterwards, Tableelszrlts? b}t buﬁlinol ars to ghow

. : . PR i
13 secured by burning the lime, TIXIng it with 5, ‘; 'eates thag advantae
. e . . a 0
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Proceedings of the Bladras Government, Public Works Department,
14¢h September 1874.

11. It isdesirable, in order that the in formation gained in tl;e (t}loda\;er(z;;s:::;ltci
c;uide to investigations elsewhere, that all papers relating to the e lp ents

form 2% actly the way in which they were conducted, what processes have been

sb'ould A and what have been proved by experience to be either injurious or

found 2 an:rwerl"‘uh;r'e reports should, therefore, be made as complete as possible.
§sary-

e It was originally contemplated that a mill for grinding materials should
12. >

’ d indeed for the preparation of cement good grinding arrangements
beset o & I think two mills may with advantage now be set up, one at

. m, and th;a other at Chettepett, where th'e Western Delta lime kx}lns
Dowlaishwera d, here the head-quarters of the range will shortly be located. That
aresituatfad, and w should be placed where the manufacture of concrete blocks
at Dowlalsi;::;;::n permanently. The confined spaco near the dry dock waas
will be un

. . ments.

: y to the preliminary experimen .

suited On}Itt_‘: s;ti:factory to find that a commencement has been made with the
13. 13 8¢

m , st 1s that this was
The only matter of regret is t

1t on the Delta works,

use of cemer

ot done three years ago.
n

O()TACAMUNDs
o e o . God to Lieut.-Colonel
istric i o Lieut.-
3 JATTY, R.E., District Engineer, odavery, 4
From MajorL‘I'U];FI‘fng S iiE, bhief Engineer for Irrigation, dated Dowlaish-
J. ) L

4, No. 1,418. :
m, 5th August 1874, PELS . .
. Werlf: I’xonor too furnish, herewith, for your 1nf'or1-nat10“, four table:hof
1 HAVE't ?i from experimentiﬁv on various mixtures of lime and clay, together
btaine °

results 0 from the Executive Engineer, No. 1 Range.. )
with cop)&‘ﬁf llztt{;::s A, B, and C are used to denote the three kinds of lime-stone,
e y My

,(2'15“9 semi-erystalline and non-crystalline.
alline, -

erys Table No. I. shows the breaking weight of the thre_e descn'ptjozls Of't::;
3. ka,{ sepafately and also when mixed) made into brickets wi
n take

i LINS, Lieut.-Colonel, R E., .
(Signed) JOTN MUL Chief Engincer for Irriga{wn.‘

. » h
(whe Where the columns are left blank, it is to be understood that the
adinixture: train whatever.

prickets bore no s rence fo tho remark in your memorandum, No. 184 G, of 26th

. fo .
4. \\1718t;14ret;at brickets made of a mixture of one and a half parts river
February ’

i e part of burnt lime broke with a weight of 375dlbs.,\10alzitax’n
mud with onnti(l))ned to me that those brickets were two months and twelve days
me ‘
Brockman

old when broken-B sckman has proposed to me, at the suggestion of Mr. Vansta-
r

5. C.Japtéin two of the steam mortar mills now .lying at Dumaguadiem,
vern, getting (}llowen and the othef at Chettepett, in preparing a stock of cement for
one to be used 1erb; line is found necessary and the limgi is likely to be washed out
use, where muc.l Iso i: such places as lock sillsand weirs, and for concrete bl.ocks-
of the concrete ; f;} wnlow having visited this district a few months' since kindly

G. ‘Colonel ;}Oe lime-stones used in the Western Delta expsrimented on to
consented to havt; ! roperties. -I send herewith copy of the ‘statement received
tc;t the'r hwe!;‘;t;cofpthat.analySis' Mr. Dejoux asked for a cubic foot of the stones

ghowing ;}I\eru and 13, but unfortunately no more stone of the kinds wanted
od Nos.
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Proceedings of the Iadras 8 P — - ‘ Procecdings of the Madras Gorernment, Public TWorks Department, B ;; RS
8 Uovernment, Pu1; il ‘ L R
v Lublic 1opt ; : 1444 September 1874 N SR
. . virks D partizent (ANY . I S
: — Wl September 1874 / ' ‘ ! R
" F ; : . : U CR oA 4o
: - Yrom Captain RR.E. © - ‘ . AN
i kil ROCI\BIA'\. A N e - - .:j: (} \.:;
. District Engineer God-L.' R.E, Executive Engineer, 1o ye.: e N No. IL. Poro ] N
1 * I mave the honor, in acc;rd arery, dated D"""ﬂ'lﬂhwera*n 1': ° Major I DEATTY, R B § ’ CeMENT EXPERIMENTS. t ; :;'
aq . 3 4 S - - ~ ‘ . . - 1,
: to forward, herewit‘;l statemenx::e ;nh Four memorandyp ,\,; qual;JuI,v 1374, No. 184, ! . Raw Lime-stone in powder, mised with raw clay in powder and burnt. f, TS
3 ’ H 3 &VO, . - . B "
5 menting upon various mixt SROWing the resulty yj; h ©3%3, datel 6:h Novewber 1873, . : P . r’j‘“;i L
e 2. The lime stonet; “;e :f;llme vith clay, Loth in th,L' kv been obisinel upon experic o = A. ' B l c Days old: | s | 2| . BT il)g
h) } - sed at Dowla; eiry . ‘ . X - N
i wiles up the river, was divided i tmﬂméhw"am and obtained f A% and burnt conditions. \ Days old- 1 raw lime-ctone, 4 raw clay. ‘ 1 raw lime, 1} raw clay R ;
3 . n ¢ I . ? 2
i crystalline, as demarcated by tho t?,e three qualitieg of ere qt’f;'t!‘e Capair quarry, about seven . ; } e — 1o pos 90 7 lil?g ;37 {_{?
- . e Chi S ¥ . - 7 ; . P N
; 1873. When the raw lime-stoncs ; hl(;!' Engineer i, his m: e, semi-erystaliine, and non- ! 13 - - - 18 " 166 269 ‘ % 4
: round to moran.ly, : \ 2t
- clay and burnt, the cement derived Powder wore mixed wi m, dated Seh November | 7 1 1% 217 H
3 where the non-crystalline or erefrom appeared g y; O With equal weishits of dry, 1A% ) 17 | i . ‘ .
H both ingred; mm-b)’draulic dege O_IKGN the Lest f . . ! — -——-""ﬁw lime, § raw clay D. | 1 raw lime, 1} raw clay.
7 gredients, however, had been g Tiption of Liing. gy, e:b Tesuits o the cate ‘ ' T ops : . 25 83 58 T
. cin =8lunie . AN e R - i
‘ stone (marked A} showed the best results ed angd SULscquem.l, m; {marked C) was used, Wheo ' . ‘—«7"’ tees - ;;1 ‘1‘71 55 114 106 ;]
i 3. The experiments with burnt lim. ) 7 mixed together, the purer lime- 1 Y 102 267 2l 63 171 88 {
« o ) .
; ;ompleted. and on the whole show resultg h‘f“: Taw clay ip differony h , - - > = :
- ave ye H 1t L eren - : ave . - _ :
3 yet to experiment upon the 1; erto similar ¢, i Proportiona are now nearly e D- | 1 raw lime, 1} raw clay. X
5 equal parts, with varying quantit me compoged of the N the Cement derived bore. 1 . ' _,_...l—)-’ 1 raw lime, § raw cluy. ! :
- . a antities of \reg . 3 as aboive. . - 9 183 "
) a tensile strength of 382 Ibs, oq 23 SQu:cxlay: Taw and burpg, }:l'lmlmﬂ of stone above noted in " -7 gg }32 174 gg . . 2§°
; 83 although the mixture consisteq of "¢ Yuches wag arrived ® Fosults atiainey last July whea : 11 147 74 250, 2 188 268 i
: setting was two month o1 one burnt |jp, at canpoy L X ; g1 . ! - |
P S W onths and twelve dayg . 9 to ong by, @ taken into comparison, A - . 191 111 229 :
sent series of experiments Y8 83 against geyep, 4 B¢ clay, yet 4y, ; ; i - : "
] i Asthe U . » fourteen, 407 © periol allowed for i =" raw Jime, 1 raw clay. Bb. 1 raw lime, 2 raw clay. !
¥ . b W ' - . 3
‘ 1 pper Goda.vcry works ar ¢hty.one days of the pre- ' p ; 4 7 41 w -
would suggest that ® NOW on the o ] — 16
- one or two of the gt 8 Point of po: 7 - 87 298 11 19 94 - w
o ferred to this station, in order that ¢}, €am mortgy millg |y; €ing handeq over ¢ . 14 - 231 21 58 136 . [
1 i .
for use on the works whe & cement prop, Ying up a4 1, °r to this district, ; T — _— |
; 5. The ord n wanted, ed herg ma mazrudiem may bo trans- 914 a0 |
i . s A . . e .
{ ) ‘ 4 e orainary stone mills drawn } 7 be nilled and kept ; tock h (
£ quantity of material has to be tqp 1 Y bullocks gr4 quit ptin stoc % } ‘ ‘.
; X ) ned out, ite et : - ‘ a
' mills can keep sixty bricklaye . Mr. Vansg, . Manting i } No. 1IL ) ‘
" .. yers steadil avern pow -
lime ia o the burnt clay ; Y abwork, foring °r, where a large Yi* ‘
v clay in the proport] + The miyy, e that oy * . CeMENT EXPERIMENTS, .
deep of the walls of the C on of ong ¢, . areof by, ¢ of Lhe steam . . . . ~ ;
. : e Choppella lock wit, one, I8 ngy g ot Clay with ] Burnt Lime-stone mized with burnt clay.
; 1th excelleyt, resa] CLEST mortar, where . X Z
b . - u 0 . == .
} — ts, 3 tho faco work 2 feet e A, l B, ‘ c. A, ‘ B. c.
: \ a | — - - —— Days old. - ‘
; M - Days 2% 1 burnt lime, % burnt clay. - 1 burnt lime, 1} burnt clay. l
5 I . 1
B : - v (9 days.) :
! — | 17 14 36 7 - 139 158 160 )
. 7 | 79 e 14 197 234 235 :
‘ &7 2 282 25%
) 14 89 87 103 £1 28
, g1
- ’——_. )
5 1 lime. —_— — 1 burnt lime, § burnt clay. D. 1 burnt lime, 13 burnt clay.
o . D' e - -
- . — . , 49 3 7 167 185 169 ,1,
: . 14 24 T —7 lg{ 143 93 14 244 218 236 :
; 31 ' 20 }g . In & ‘\\\ ; YR a7 n7 105 21 265 290 258 .
a3 . : N these axp Trr——— ™ 21 |
. LE ——— e ———— N - an
. : before 1, ‘:’i';:menrtg e ling T 107 100 77 225 214 20 :
- ” ’ n . w Q. - . -
- e, ot Wixed “ial (;nythol thr(.c q:t:{:f.'“l gclectold . — 1 burnt lime, 3 burnt clay. D, 1 burnt lime, 1% burnt clay.
: — cla 1oy, but it wag \ - \
H . : . or ¢ L v D. e
; D Mixzed lime, _ the brickets. ] a2 days) o5 s . 103 La Ls 1
— : 7 ans 176 138 14 918 206 154 o
14 14 [ T —— B 14| 215 225 197 21 325 276 218 f
- ' ‘ 1 | —_
’ -. 21 32 v Tt L T— - B e 215 2 ;
y . - . 0 thegs exper; — , 190 168 137 2 08 159
/ e ) ‘ were left ryigaq S the t, T 3 — , .
J v*b = C__ " h Mized 23 the Tee kimh of I3 o] 1 burat lime, 1 burnt clay. D. 1 burnt lime, 2 burnt cloy.
N.B.—A.—Crystalline. s Y came § ime-sting D. S .
: v e . ' T T r n
B.—Semi-crystalline, S men om the Quarry. . -7 (10 days) 140 194 7 174 185 Y
C.—Non-crystalline. e . 7 b }3; 207 194 14 238 204 226 ¥
: EETT ) U 037 200 21 320 294 251
. (Signeqy 5 LI P , =
- BEA Y, My . ‘ ' 191 201 172 244 297 201
G, - ~ ;
eer, Goddvcry. ' §
'
/
Py L. ' . , . R {
- R et ek e LI el _ N e e v — e - e - - ‘ ‘i
N - . ——— ""*‘ Vet Al i““r’,‘;« »'-‘b:‘.,:f-.—\.—‘{::»m T‘ua_‘.“,..) - B N Y T 3, H
. - - ’! ot A ",:1..— . N . . “ I R . B av ‘wv Y - E ‘ .
b eme s to ,-__,/E I D aaaintctl » chel N ' ;ﬂwﬂw'vz*a s mrmie s e g . U_,J - %
. C/':': ] NP S i BB (el s e ey, e iy ST _ A =< s o X i
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Proceedings of the Aladyq

s Gorern ment
144 Sep

e s S

temler 1371.

-

» Pullic 1y urks Dipartnent,

No. 1v, -

Cevexy I’.x;zmutms.
Durnt Lime.

stone {n powder,

Miced with raw clay iy Powder and rebural. . /
A ‘ B c BTy e - e, e sa B A
Deys old. \\‘\ ' Days olg 'I A, t ) L, } C. R
1 burng 1ime, Yraw (-lay. . i Se—
tay,
) —\\\‘\g Lhoret 1, 1{ raw clay -
7 75 27 £ | !
o s 7 — K !s 187 14b 163 .
- 21 . i 1314 lia — X !l‘ i: §:; 33,
T —— ———— ! . -
. ; 119 70 — g! ’ s‘_____:______.__—-
- ! ! ;5 l - | E—
D. | Lburnt lime, § s gy — — -
\‘\'J . 4 ] b"ﬂl Xim., I raw c'ay, L
» --\ \
z 1:3“] 7 1z 7 1_' N ,
1 N . PYT . 16 N o1 178
21 94 - . ' 81 e 1ast e
T ——— .- &
: \’ &4 AETETY Lo dhld
us )L L — e
24 -
D. 1 barug hine, § ryw cly, ‘HD\ — - |
\\\ ‘\.__ ¥ barmy Lime, 1 e clay.
7 155 106 - % ‘ \________.
;': ;?é 158 o, ]l li :;,5 ves 164
2 vouaat Lreyen N i
——-—.“'\\_ — } 21 ‘{7 1 354 .""‘
‘194 — — e
— e | T
! S
[ —— 1 bur:.t lin.e, 2 raw clay.
7 | 172 —— " 3
213 » — .
o { g0 | 77 : . 14 ;;;’ 149 172
T h ’ i 2.8 o
£15 ~ 0 ‘ ———
= - - b 2o | ——
® Notg —The mixtnie of oce of bornt Yo ston 2
bast results, bus co

mparing this wigy ta.tbleeN:: lpﬁmxi: :;J;ei:sl:lo:fa:m‘b; hn-I\r ’
(Signed) e

Lleport on Lime-stones of the Western De\~

' by Coloneg
Lime-stone from quarries near Ch

lime, slakes with considerable violene

sot in air fora fortnight op £0," when it goes o

very much obliged if My, Dejoux wijy kindly

improve its Lydraulic properties,

Morapasap,

r,
: Brownlow
ettipett g Ellorg Cang
¢ will ot Bet qpg

nalyse the
el
(Signeg
\“
From D. DFJOUX, s, Exccutive
STODDARD, M.S.C,,
dated Sealdah, Bulliagh

Engineer,
S“Perintendin
atta Road, § 8th 3
Wit reference to your memorandum, 1 194, dateq 19,
specimens of lime-stone and a memorandum frg, Colong]
eturned) I have now the honor to forwarq the
retu 2. The memorandum in question mentio
< ;" but, a8 none of the fifice, BPecimeng w1+
Ty . apucaren but also in chem; s,. V'fhmh Te quiy
t only in appearance but a “emicy] COmPosiigp ver
. t have been found in the same quarrieg,
e 3. I have, however, numbered ther cons
‘ ?
b :cparatc]v, #ide statement over leaf.
eac 3

Cement
3 Eagiy

0,

) ¥sis of t
"3 simply e« N

stoné

ecum;cly, in order

4 3D
u
n hardenin niess

eer, SOIt Rt
0. 138, the 15y vt West

7 tward; ‘ fift s
Fown] ing fifteen
resultg of anal o (both whi

Specimeng,
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¢ what eap Le\done to .
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, Colou(l, R.E.

Vision, ¢, Colonel J. F.

ircie, (No, 417, )
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