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of State for India, an extract from a despatch from the Governor, 'Ceylon, relative to the excessive
;'cost of repairing roads in that Colony, ard I am to state that His Lordship would be obl; ged to
ury, if eny information or suggestions could be furnished from tha Tngis
likely to be of cervice to Mr. Gregory in this matter,

The Under Secretary of Stafe, India Office.
'E‘;tract of a despatch from Gorernor Gregory

Paracrapn 10.—I am not at all surprised at your Lordship’s remarks on the ¢
oads. - When the estimates under this head were first laid before
During many years I have had a practical acquaintance with the
aintenance as Chairman of the Grand Jury of my county, and as hayip
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Docket from the Government of India, Public Works Depai'tmenf, .
(Account——Military and Civil,) dated Simla, 20th April 1875, No. 143

the “Sccretary to the Government of Madras,

iPublic Works Department, with the request that the Government of India may be
‘furnished with such information as will be necessary in complying with the request

’

fof the Right Honorable the Secretary of S_tate for India.

(By order,) . ‘

! (Signed) . J. J. McLEOD INNES, Lieut.-Colonel, R.E.,
g_ | . Dy. Secy. to the Govt. of India.
! of State for India, to the Government of India, Public . Works

Department, dated 21st January 1875, No. 7.
: HerewITH is transmitted copy of a letter from the Colonial Office, dated 31st
 an extract from a despatch from the Governor of Ceylon, relative to

airing roads in that Colony, and requesting to be supplied
' of servic? to Mr. Gregory in the
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Proceedz'ngs of the Madras Government, Public Works De];artmeﬂf,
20th September 1875.

S:I:';l:: . ﬁ’011111 thi following retyrn, that the greater portion of the roads in Ceylon are gravelled

15 called “ Natural Roads, ” from which the roots of trees and rocks are cleared, and yet
the average cost per mile of our roads annually
amounts to the prodigious sum of £57, although
out of 2,357 miles of road less than 1,000 are
metalled. The aceompanying table will not

Hemorandum of upkeep in 1870 ang 1874.7

No. of |Average No. of Average

- Miies. | %370 POT[ yrr °" fcost per

Mile Miles. : X X ;

Mile. explain to your Lordship the reason of this

— heavy cost of maintenance, but it will show you

Metalled Road xS RS, that 150 miles of metalled road have been com-

oads .| 751 1 509 g

g.;’::ei'led n .| 4785 gsg gg;g; 1302%5 pleted since 1870. These metalled roads have .
e el I 98 been almost entirely constructed in coffee-bear-
Total ... 2229‘75’ 442 '235739| g7a  ing districts, and the very hoa.vy' traflic over

| them, which is constantly increasing as fresh

plantations come into existence, accounts for

the large increase under the head of maintenance.

11. T have in vain endeavoured to solve the problemt of the heavy cost of road upkeep. I
consulted all the most experienced road officers, and they assured me that it was not possible to
reduce their estimates. They gave the following reasons for the rate of upkeep :—

Labor, though nominally cheap, was in reality extremely dear from the badness of the
workman. The rain, combined with great heat, disintegrated the metal.

Heavy tropical rains saturated the roads with moisture, and the enormous loads earried on
narrow wheels ploughed them up in wet weather, thereby causing constant fresh outlay to make
them passable. The stamping in of the metal immediately on its being laid down, which is
necessary from the steep gradients and the formation of the bullocks’ feet, adds greatly to
the expense. These explanations, though no doubt perfectly truo, did not satisfy me, and I
endeavoured to see if it were possible by means of contracts to restrict this charge.

© 12. The cheapness of the Irish road maintenance is stated by the country Surveyors to be
due to the repairs being let out on small contracts, and though the system is acknowledged by
them not to be a good ons, owing to ths constan breaking down of thase small contractors, still T
thought the experimant might be tried. That expedient was, however, shown at once to be impracti-
cable, as no reliable small contractors were to be found. I then turned to large contractors, and
let the maintenance of the very expensive road from Peradeniya to Badalla, 82 miles in length,
to Messrs. Reid and Mitchell, the Railway Contractors, for five years, thereby gaining about £500
per mensem, taking the average expenditure on the road for the previous five years by the
Department of Works. '

 13. Thave been extremely interested in the result of this experiment, looking on it as a
kind of test of the cost of upkeep, as the work would undoubtedly be carried on with the strictest
f'egard to economy. Were Messrs. Reid and Mitchell to make a large profit by the transaction,
1t would be clear that there was something grievously amiss in almost every road estimate
throughout the island. They have, however, now been working their contract for 22 months,
and I am assured by Mr. Reid, on whose word I can rely, that the profit has hitherto_been very
small, if any. . -

dveraltrt cof:oili:hidministration Report'for 1873, the Director of Public Works states 'that the
His ‘;plan;t' 1 %Illnnua.l upkeep of a mile of metalled road, where the traflis i.s hcfavy, is £200,
a mih;. UnSZ:]:S thus given : « the'eost of metalling a road in Ceylon 14 feet wide is ubo.ut £400
£160, 8dd for CIZ"J_’ t:&fﬁc fme-thlrd. of the metalling must be replaced per annum cos.tmg, <y,
Taking these ﬁmesn;?zﬁdr%lfl % repair of culverts, £10, and a total o.f £200 s arrived at:
districts where tomfﬁ L @ Director for granted, and seoing thatA 1:50 miles of n'letallod roads in
Allowing the . e is ! eavy, have be.en made since 1870, the increase of cos{'i is ac‘counted for.
puzzled :s Iam hz{v zoj: to be -una.vmda,ble, Your Liordship will, I fear, remain quite as 'much
roads which &l'e’little b:t: per mile can be.l‘equire(l for gravelled roads, and over £9 per mile on

er than tzjacks without proper drains and culverts.

e T
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From the Government of India, Public Works Department, dated Simla,
19th June 1875, No. 194 A.—M. C. : ‘ ‘
No. 457-A. " Do. do. 23rd July 1875, No. 237 A.—AL C.

No. 457.

No. 457-B.
Major A. prC. SCOTT, R.E., Under Secretary to Government, Public Works

Department, dated Ootacamund, 20th July 1875, No, 207.
I nave the honor to acknowledge your memorandum, No. 23, of the 26th Maj
. last, with accompaniments as per margin,

One original letter from the Government of : .
I]Ingirfll\l}g. IZ 3 A M. C., dated 20th April herewith returnfad, and beg to submit the
. report you require.

1875, and one schedule of rates.
] 2. In furnishing materials for a

€F

From Captain J. L. L. MORANT, R.E., District Engineer,! Nilgiris, to -

comparison between the roads on the Nilgiris and those in Ceylon, I think it will .

serve almost all purposes if I first take the main trunk road, which runs through the
district, from the railway terminus at Metapolliem on the east to Goodaloor, in the
Wynaad, on the west, and give full particulars regarding it. This main line is divided
into the five following parts, which embrace almost every kind of road existing in this

distriet :—

L;r;gth in
‘ : iles.
1. The almost level metalled road between Metapolliem and
. Kullar ... 6
2. The steeply ascending metalled ghaut road between . '
Kullar and Coonoor ... .. 16 '
3. The generally ascending metalled road between Coonoor
and Ootacamund e e e 12
4. The undulating unmetalled road between Ootacamund ‘
and Nedivattum... .ee w. 2land
3. The steeply descending and partly metalled ghaut road

down to Goodaloor . . 10 -
' Total ... 65 °

No. 1. Thealinost level metalled roaJ between Mefapollzbnz and Kullar —The road

averages 18 feet in width, 15 feet of the centre being metalled with broken stone, 11" cube.

The stone is found close at hand all along, and consists of granite intermixed with quartz

and red slaty rock. It is easy to break and binds freely. Theroad is fully drained and
bridged. It was constructed thirty or forty years ago. Its annual cost of upkeep is

Rupees 110 a-mile, which includes all repairs to drains and bridges, but not to two large

ones of 7-36 feet spans and 3-25 feet spans respectively. The rainfall at Metapolliem
. averages annually 22 inches, and at Kullar 60 inches. Rupees 4,000 are about to be
expended in improving and widening 4 miles of this road next to Kullar. Labor at

Metapolliem is freely obtained. The annual traffie on this road is
) ‘ No. or Tons.

Carts backwards and forwards ... .., < 10,000 -4,167
Carriages backwards and forwards.... ... . - 1,273 ‘

S

No. 2. The steeply ascending metalled ghaut road between Kullar and Coonoor.— ,

This road was constructed about five years ago. It took eight years to complete. Tt has
12 zigzags.  Its gradient is 1in 185 . It possesses 32 timber bridges of spans varying
from 12 up to 70 feet, and 300 dry stone drains fr»om'2é up to 6 feet wide. ~The di'ziinage
is sufficient. Theroad is very tortuous. Itis 18 fect wide, except in a few’ very rocky
parts, where it is barely 12 or 15 feet wide. It is metalled throughout with about 6

.
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. in depth of a rather poor description of stone for a width of 16 feet. Dut it hag |
mCh?kaei stones to confine the metal, and its cross section is irregular. The
non:;uecmn of this road cost Rupees 20,370 per mile. Details of this cost will be -
> .
;ound in Appendix A. o |
The traffic on this read since it was opened has averaged annually— -
. , ‘ - -No. or Tons.
Catsupand down ... .. .. . . 9024 3760
. Camiogesupanddown .. .. .. . 1973
The rainfall on the Coonoor Ghaut averages 70 inches per annum ; 6 inches
having been known to fall in as many hours. The cost of thé upkeep of this road is
-annually Rupees 605 per mile, divided as below. In three or four years more one-half
of this sum will suffice ; for, since the road was opened to traffic, a good portion of the
annual repair allowance has been expended in widening and draining and in providing
parts with metal which had not been fully covered out of the original estimate.
Its annual repair allowance per mile is now thus divided ;—

Porcontaga
of whole.

- PerMi's,
Metalling—Which suffices to keep up the road surface to the =s.
) proper standard... “ e e 242 40
General Repairs—Such as cleaning  sides, opening "catch ‘
drains, clearing land slips, removing fallen
rocks and debris (some portion of this has also
been expended in effecting improvements) ... 277 46
Blasting rocks for wetal and for walls, &e, .., 39

. 6

Building parapet walls and revetments ~ ... | e 26 4
1

3

Repairs to bridges and drains 8
Sundries aee

Y]

YY) wee _ene ree | 13

L ‘ Total ... '675' . -TO.(;
This road is generally kept in good order, and will improve every year as the
. metal consolidates, E \ '

No. 3. The generally ascending metalled road betwee

‘ n Coonoor and Qotacamund,—
This road was constructed about twenty years ago. It averages 15 feet in width and
is fully drained./ A summary of its gradients is ag follows :— ‘ : d

Peroentags
of whole,
Between 1‘ in12 and 1in 15 . 6
» linlsaxdlinl9 Cee e 39
» l1inl9andlinz0 - 25
» . 1in30and 1in76 e 22
Easier than 1 in 100 e .

R
& m hard description of blue granite, broken small enough to °
- pass through a 13" ring, The traffie on this road annually js— '

‘ . : No. or Tons.

Carts backwards and forwards - s w0 . 6,386 2661

Carriages backwards ang forwards

much of the drainage;
hes of rain have been

. - N el .
e e gD
- .!

M P”h‘ O ., O T
* N

i “M'VM“MM_ -
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¢

¢ recorded in 24 hours. The original cost of this road per.mile is not known. "TItg

- annual repair allowance per mile is Rupees 275, distributed as follows :—
' ‘ ‘ : Percentage
: ’ . < Rapees. of whole.
¢ Metalling ... ... e e e L 187 g8

§ General repairs, such as cleamng sides, repairing parapets, ‘

! cleaning catch drains and drains, &o. ... e e 62 29

: Repairing drains ... e e e L., 8 — 3

. Blasting rocks for metal and which have fallen on roads, &e, 7 .3

( ‘ . |

{ Sundries ... ser  ees o 11 4

é ' : Total ... 275 100

,’Since the year 1862 Rupees 10,464 have befan expende(.l, in addiﬁon. to the annual
2_1-eI)air allowances, in more fully metalling certain parts which had detﬂr}orated, This
g i t in good order. _ ‘ .
:ﬂroad ;\ifczcra;}{e k:fdula;z?ny unmetulled road between Ootacamund; and Neddivat lzmz.-__
: ‘{'_This road was opened for traffic about six years since. It is well ll.D.O(l out and rejoices
/in easy gradicents, none being stecper tha.n 1ip 19, many parts being al.most lfav?l.' It
.f'mveragcs 18 feet in width, some parts being rauch DATTOWeT. Over bridges it is og]
‘10 or 12 fect wide. It has15 timber bridges of spans varyiug 1.2 up to 112 feet, an d_
§109 dry stone drains. It is catch drainodvthroughout. Its flra}n‘agg suffices. nly
‘one-fourth of its whole length is metalled with a somewh.at n.ldlﬁerent stone, laid 3
‘inches deop. The rest of the surface is the natural soil, Whlf}h in dry We.ather fOljms an
éadmirable road, but will not stand traffic during rain. Duru}g the heavxqst part of the
‘monsoon, for about two months in a year, the road is almost 1mp:x:=;sabl<?. Its origina]
construction cost Rupees 3,179 per mile, details of Whichw are given in Appendix 33,
‘?Its annual traffic is— e ] _

. No. Tons,
’ Carts to and fro ce e e .. 1,000 - 416
¥ Carriages to and fro .. e ve e .o 143
/Tts annual repair allowance is Rupees 110 per mile, thuy
~ divided :— : :

Rupees.  Percontage of
whole,
General repairs, such as cleaning sides and catch drains, e

filling up ruts with ear‘chy gravel, cleaning drail}s, & 67 - et
Metauing . .6 e Te e Y 33 - 30

aar = AR W ey e

{ Repairs to bridges and drains ., ... c .0 9
Total .-, 110 100,

% The rainfall at Ootacamund is 45 inches annually, and at N eddivgttum 157 inches
por annum., The greater part of this rond is exposed to the full force of tho south:
west monsoon.  This road is an admirable dry-weather ‘road, but i? can never be good -
'éat all seasons unless it is metalled. E o g |

[ No.5. Thestaply descending and partly metalled ghaut road down to Goodaloor —.
This road s opened to traffic five years ago. It was 1ot fully completed, and
would require an expenditure of Rupees 2,000 per fnilo ,to ﬁn_lsh it off. It descends .
by an uniform gradient of 1 in 18, averages 14 feet in width, and is fully bridged,

(drained, and catch drained, baving 9 timber bridges of spans varying from 10 up to

% ® This saum ia insnfficient to keep ap the whole road surface to & properstandard, It ought to be increased by one
'um-d, Or a general renewal onght to be carried out every eight years in addition to the prosont annual repair allowance .




e

Proceedings of the Madras Government, Public Works Department,
' 20th September 1875.

30 feet, and 140 dry stone drains. Ithas seven zigzags. One-half of the length of this
ghaut is metalled with 4 inches in depth of broken stone of an inferior quality, the
other half being composed of a hard binding soil. Its cost of construction was
Rupees 8,140 per mile, details of which are given in Appendix C. The annual
- traffic on this ghaut is the same as on No. 4, and its annual repair allowance is also
identical and divided in a similar manner. TIts small repair allowance, combined with
its incomplete state, only allow the road to be kept in fair repair. This road is
exposed to the full force of the south-west monsoon, and the annual rainfall upon
it is as much as 200 inches.

3. Having thus described this trunk road in detail, it will be well to add that no
portion of its road surface is ever tamped or rolled. The broken metal is thrown down
during rainy weather where required, that part being first well picked up with a pickaxe,
and we look to the traffic to consolidate it. Unless the drainage is insufficient, or the
drains become choked and there be an overflow, we never find the rains wash the loose
metal on the trunk road above detailed. On some of the other district roads, where
the gradients are steeper, this does occur. Another point deserving of notice is that
all the drains up to 6 fcet span are built entirely of dry rubble stone, the stones
being large and well bounded, and the covering stones laying on cach of the walls not
less than 9 inches. No mortar is ever used. These drains answer admirably. My
predecessor thus reported to Government in 1865, on the occasion of a violent storm
of rain which had then visited these hills :—¢ I was very much struck on inspecting
the line to find how well the dry rough stone drains did their work. In some cases
these drains had upwards of 10 feet head of water on their inner sides which was
discharged without the slightest injury to the drains.”

4. The geological formation of the Nilgiris is of the primitive igneous order,
the mass of the mountains being granite frequently passing into sienite. Innumerable
dykes or channels of basaltic rock, hornblende, quartz and other minerals intersect the

~granite. Hornblende rock is also found to occur in various parts of the hills. This
rock is highly ferruginous. It intersects the granite and sienite 1
having a greater tendency to decomposition than those rocks,
chasms, in which water lodging and wearing away the sides causes the disruption of
large masses, which are continually parting from the parent rock, especially after
heavy rains. Laterite is also fouand in many parts of the Nilgiris, generally in
an advanced stage of decomposition. No stratified rocks make their appearance in
any part of the district, except at the little frequented north-east anglo of the plateau.
Nor does any limestone exist anywhere -on these hills in any form or shape. The
road metal is obtained from the granite, sienite, hornblende, and laterite. The granite
and sienite if broken small enough to pass every _way' through a one and a quarter
inch ring, form a hard and durable road surface for heavy traffic, but they take time
to consolidate. They are difﬁculﬁ to break, and the rock has generally to be blasted

n deep dykes, .Which,
frequently occasion

with powder for the purpose,

5. Marsdon’s stone-breaking machines (of which two have lately been imported
into this district) are very useful in breaking up these hard, tough rocks. .Each
machine is worked by four pairs of bullocks, weighs nearly
2,500 or 3,000 square feet, and breaks the meta] at a cost
per cubic yard, turning out 12

2 tons, occupies a space of ,
of from 11 to 21 Rupees
cubic yards per diem. The same metal broken by

e i . ‘
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hand costs from Rupecs 3 to 41 per cubic yard. When broken by coolies

impossible to ensure the metal being of uniform {hardness and size. 'Th
travels on wheels, and can be dragged from one place to another by a pair ©

It costs Rupees 1,200 delivered in the district.

breaker, and is manufactured by II. R. Marsdon, Soho Foundry, Leeds. :
table shows the sizes of the machines, the product per hour of each size
metal from hard rock when run with a speed of 250 revolutions :
power required to perform this duty, the whole weight of each sized machine,
weight of the heaviest piece when separated for transportation :—

it is almost.

e machine

It is called Blake’s patent stone

The following

of road

per minute ; the
and the

£ bullocks. -

e
' 3 t on
Bize of Stone Produet of m:::;e; to Total Weight Weight of P‘%L;:;;: at
admittod, broken Stono obtuin given of Mackine. Frame. Leeds.
per hour. quantity.
N
INCHES. C. YDS. H. P. CWT. Q. LBS. CWT, Q. LBS. f()
6% 4 1} 2 3 0 o) 18 00 147
10x 7 3 1 78 0 0| 37 00 190
15x 7 4} 6 120 0 0 5L 0 0
15x 9 130 0 0f 66 0 0f .o,
20x 9 6 8 156 0 0| 74 0 0 370
24x12 8 10 220 0 O 110 0 O

The machines may be driven by any power less than that given in the table, yielding
& product per hour smaller in proportion. . ' .

6. The ITornblende forms :IL) very good road coating for moderate trafﬁc.l tI:i::
obtained without blasting, is readily broken, and binds together quickly. The afe "
is only suited for light carriage traffic, and should only be used on those parts 0 o
road where the drainage is good and the under-soil dry. Moisture tends to dlsen1
tegrate it. It differs much in quality, and hardens very much by being dug up ane
exposed to the weather for g year before it is broken and laid on the roaq. It is
generelly found in reefs, and the stone has usually to be carted from the quarries.

7. The cost of these three descriptions of rock is generally as follows :—

— Granite and Horpblende. Laterite.
Bienite.

Cost per cubic yard broken into road metal to pass through | Bs. A. P.[RS. A P.j ANNAS
& 14 inch, T} inch, or 2 inch ring, and stacked near| 6 to 8
rond-side, stone being found pretty close to the road 2 4 0|1 40

Cost per cubic yard broken into rond metal to pass through
13 inch, 14 inch, or 2 inch ring, and stacked mnear
road-side, stone being found pretty close to the road,
including the Llasting of the rock R 2 2 8 } Never blasted.

Cost per 100 square yards of spreading metal over road to

a depth of 2 inches Rs. Lor nearly As. 3 per C. yard.

On the above data the cost per mile of laying on a road granite metal 6 inches thick

. s
and 14 feet wide without rolling, &c., would be from Rupees 3,337 to Rupees 6,075.

With the exception of the Ootacamund station roads, none of ' the metal in this

and ib is dolivered to us there at Rupees 3

® The European prisonesa broak thia atone at the Ootrosmund Jail,
per cabig yard, including the blasting of the rock. °
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e
Jitrict is carted. The stone is generally found near cnough to the road-side not | 9. With regard to the whole district, the following abstract of all its roads and
" to require carting. The carting of granite and laterite costs from Annas 12 to 14 ! ! the amounts allotted for their repairs per annum will probably be useful :—
Pef cubic yard conveyed up to 1 mile, and Rupees 1 to 11 per cubic yard conveyed ’ ‘
’ . . adi . i 1
up to 2 miles, m'cludmg the lo'u.hng and unloading of the cart. It depends on state | | Total N Ao Bato | Ropats Alow
of road over which the metal. 18 conveyed, and whether the carts can or cannot go i f Desoription of Road. ber of Miles. ngfiiﬁll{:te Bep::;:l o
rioht up to where the metal is broken or quarried. The distance from which the | ;' '
o ; - 1 1 : )
metal may be carted does not make so great a difference as might at first sight }1 ¥
v , . " . 3 3 - ) Rs. ]
be supposed. The loading of the cart takes a long time, and is done by the cartmen | | . MILfg 6% D680
themselves. If the distance is short the number of trips is not 6 much greater as ¢ Lo~ 8°‘€n°°r Gl?uﬁmgsauegizggﬁed with g'l”ﬂm.i-t.e broken small 30 2,970
R . - - . », . - ‘> 0 acamlm oa X
if the distance is long, owing to the time, &c., consumed in additional loading and | and rolled and well looked after ... ..o oo ) 13 375 3,300
anloading, 2 labor which the cartmen dislike, , : i Ootagamuad fo Coongor, Metalete- i lied and
° following table of work . . -y Do.  roads. Metalled with laterite, xofie 7 220 1,540
8. The fo g > 01 ‘work exacted from work-people and others on the ! well looked aiter oo, much wash, special ' ,
dificrent parts of the above trunk road wil] probably be of service ;— . Kotagherry station roads, very steep, much wash, special 21 137% 340
i o ; allowance, “nmets‘ne% d, “of arth butmwe]l"érainé(.l' 7
= ; iefly unmetalled, of e ? - 16,830
Roap No. 2. | Roan No. 8 | Roap Xo, 4. | Roap No, 5, i | Rovtgist Ch;gtsyhere and there covered ;vith broken s‘cone. 153 110 16,83
Description of Work. - ! Roads chiefly good bridle-paths, 9 fect wids or very Littlo 523 55 2,890
Ft;m(? Kullar Fr&moggzg;or From Qotaca~| From Nedi. } used, cart roads 12 feet wide drained of eartl.x oo
. oomoor. | and. N:é?;lgu?m. 5223’5,,;:’ ; Bridle-paths 4 or 5 feet wide, rough and steep, indifferently 13 27} 357%
BT o drained
] One C One Cool ! "
willngre::ger will brosk oz wOne Codly | Oue Cocly . Total ... 265 37,907}
Giom M. of | a3 ordiom | i sk per wilbesior |
_ o. of C, . o, - X
| ‘ | C. Yds. o 0. Yds, 0. Yds ) | i will
king granite or gienite a'lready. blasted ; 1 man in & , . ’ ! : ivi i i ures .
Brg:ing aliowed for sledge.hammenng the ]a,x‘-ggr‘ blocks. ‘ :’hz " } } } ; ‘ Y. ; The WhOIG Of the roads lu.m.Ped together and lelded accol‘dlng tO thell' Ilat
Breaking hornblende pickod ap and collected ; 1 man in 5 i ; be 23 follows :— " |
being sllowed for sledg'e-}{ummurxng the larger stones. . 3 3 " “ I No. of Milet.
. laterite into road-metal afier being d : | i - ien
bret e enth e R e e Cug of,t i ‘ ! | Metalled with granite or with sienite ... o 35%
_ e s ) ! 1 ’
pigging up the it only out o the quasey ' ‘ ] ; | Do. with hornblende ... wae . 433
, , 2 : -} f Do, withlaterite .. © o e ew aw we 58%
: 4 | : ' - L
One Cooly | One Gooly - ! i Earthen roads
‘ will collect | will collay | 028 Cooly | One Cooly " i
B tack per aﬁwcﬂt?z%‘llexf:r and seect will collect > ( Bridle-paths ... ... .. e e e e e 483
o 30 | NEr | wd sk per | g sk er - | | Dol 269
. 8. f£C. J 1€ NO. » t~ . ' °se
of0-Yds | ofC:¥ds. | of0. vae : : o ‘ '
bble st £ bl L. - { ’ ‘ in this distri i i
Rough rabble stone x/xvo asted brought to site angd mokea,{ f* fl 3 . ; ¢ 10. The only roads in this district which are rolled are those in the Canton-
N ]- ll y . Y . * 1
i . - i . i ];l ‘ R ment of Ootacamund, and it is only within the last three or four years that this has
‘ S Y R R i been done. These roads have been better constructed in the first instance than the
. © |borepanin org maa will | Ono man will | One man wint S district roads, and more care is taken with their annual repairs. For granited roads
" Moo b aor dlem. bore per diem | bore por diem ! i V i =
Rg. foct, A Rg?lfe?ag. R};.o}g; No'fggtﬂg? ‘ , Rupees 330 per mile are annua].ly expendg d on Tepairs as follows:
T ' N ‘ }v ‘ ' ta
Boring granite or sienite with steel Jjumpers,,., - : . . ' ' 3 ‘ E . ) Pel;!lihlo‘ lzefl‘qv::olg.’
— 1 1 j{ ; Metalling e e vor 210 ;3:
YE:d?b:; olfe f:dmbpr of | ' Number of Number ot‘. ¢ ' ’ Ro}hng - iy Ny i .. i o] o . o
‘ Gono by ocs | Jnrds b;oo:z Jyards o bo | yarda to be ‘f Cleaning sides, catch and cross drains, cutting hedges, &ec.... 57 16
man, man. man, doue by one * ) ~13 ' 4
Nc;uggsng. No. OS Rg. ) NO, Of.Rg. No‘?‘g?-ﬂg ’i 1l Sundrieﬂ aee ese Y] oss ans ase wes
. ) . . yards. yards T ] - | 4
i g yards.
c]::?::gr!;oﬁ; nggsyzf; dt:xe roi:i and opening water Iables . de ? ‘ ; Total .., 330 3 100
N o |
The accompanying gencral t } |
_ able marked D ;i \ r : '
‘ will perha : ; ‘
P 1aps also be of service, i i
¥ '
5' | ? f - |
N % )
i o
4 £
. Ed
s 3l q
: 37 B . : z
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In future years, as the roads bccomp more completely covered with metal, the cost of
metalling will decrease while that of rolling ¢ncrease.

For those coated with laterite Rupces 220 are annually expended per milé as
follows :—

Rapeea per Percentage

Mile. of whole,
Metalling ... ... 136 62
Rolling oo o e 20 9
Cleaning sides, catch and cross drains, cuttiné hedges, &o. 56 25
Sundries ... e .. 8 4
220 100

La.rge gums have also from time to time.l.)een expended in effecting improvements,
Both the above kinds of road.. are rolled with heavy rollers, each weighing from 2 to
3 tons, and drawn by two pairs of bullocks. The granited roads require more rolling
than those covered with laterite, but when once consolidated last much longer. The
Jaterite wears and washes and requires more frequent renewal. On the whole the
roads are in very good order. The metal is spread thinly and the traffic is light.
There is not much wear from the traffic. On some of these roads an under-layer of
large blocks of laterite from 6 to 12 inches thick has been laid, and over the centre
part of this lower layer small broken granite, 2 or 3 inches thick, has been spread. In
this way the granite is never worked down into the under soil and so lost. Nor does
the laterite, the blocks of which adhere to each other, cver work up through the eranit
to the surface. The lower soil is first sectioned and prepared for the IZterite %;‘ ) e
The blocks are rammed in and partly rolled, and then the granite is laid on in t ocks.
three thin layers. There is no doubt that where the granite is laid di in two or

11 inks i i : rectly on tho
soil it often sinks into and is lost, Particularly where the traffe i3 hea .

1 iggi avy, the soil soft
or the rainfall large. In digging up old metalled roads for new drai : )
been found at a dePth of 2 feet below the road surface, The crou, asmst.the.metal has
vary with th? grachent,‘ being flatter ag the gradient is easier, ection 18 made to

11. With regard to the labor on thege hills,
of 2 letter addressed by the Commissioner of the I
s¢ g planter of great experience informs me that, owing
each acre of open land only uses at present the labor

estate of 100 acres only employs a standing body of 50 coplies The proper quantit
. i X uanti y

of labor is one cooly per acre. The ful] comyp]
there was a rail. These are facts indicatinp the momess Probably be procurable it

male cooly emigrating from the Madras Ty 8 the accuracy of this presumption. A

; esidency to Ceylon recelves

: ! ’ : on the estates

in that island 22s per month, and hls fOOd costs him 158. Iis sav ngs are lthels(‘fOIe
o

7s. per month.  On these ITills he recejyeg Rupees 7 per month, and his food costs him

.I l.)eg first to quote a paragraph
ilgiris to Government, Heosays
to the difﬁculty of procuring labor,
of half a cooly, that is to say an

Proceedings of the Mudras Government, Public Works Department,
20¢th September 1875.

Statement showing prices of food grain, §c., on the Nilgiris and at Coimbatore.

Rice, 1sT | RicE, 28D
SORT. BOKT, CHoLUM, CruBoo. Sart. WHEAT.

L

No. of Ibe. | No. of lbs. | No. af 1ba, | No. of 1bs. | No. of 1bs. | No. of lbs,

per | per 1 per 1 per 1 per 1 per 1

B Rupee. Rupee. Rupee. Rupee. Rupee, Ruopee.

Nilgiri ITills el 1742 1975 | 3459 | 3822 | 1905 | 2162
At Coimbatore v . -l 2226 | 2336 | 4143 | 5343 | 3438 | 2887

|

! RS, RS. RS. RS. RS.

)

S.

Per ton on Nilgiris ...

1255 1147 644 632 1144 10
Per ton at Coimbatore 6 1 7

1606 958 540 41

“te
or e

65 l

The price of labor on these hills is as follows :—

SziLrep Lasos. Comuon Cootirs.
Description of Labor. Rﬁt{:n‘rr ] Description of Labor. B’;:::?r Desoription of Labor. R:;izg?'
RS. A. P. RS. A. P. , RS. A. P.
Aaist 1 4 0/ Smith,Istclass...| 1 0 0 | Head cooly or
BISUIY e {1l 8 0} Carpenter,  1lst gangman ...\ 010 0
Stone-cutter,  lst class ... ..! 1 0 0 || Cooly man 05 0
class ... ..| 1 4 0 | Carpenter, 2nd Do. woman ...! 0 3 0
Stone-cutter, 2nd class ... | 014 O Do. 0 3 6
class ...| 1 0 0 | Carpenter, 3rd Cooly boy 0 3 0
Bricklayer, 1st class ... | 012 0 Do. 0 2 3
class . el 012 0O | Painter, 1st class.] 0 12 0
Bricklayer, 2nd Do. 2nd ,, 010 0
class “...] 010 6 | Smith, 2nd ,, 014 0 .

12. Quite one-half of the labor on our hill roads is imported. The indigenous
population, which for the most part consists of agriculturalists, work fitfully and only
at certain periods of the year. The demand for labor is greater than its supply.
Hence as much work is not obtained out of the workmen as in more favored districts.
The climate also is often against the work, full pay having to be sometimes given for

part of a day’s labor. . T append a statement of our district work rates which may be
of service— Vide Appendix E.

~ 13. 1In conclusion, it may be stated generally that the roads in this district are,
with few exceptions, not of that first rate class which more populous countries with a
large traffic enjoy, nor are they attempted to be kept up in really first rate order. But
they suffice for the wants of the people. Economy rather than efficiency has been
studied. The making of new roads has been pushed on with great rapidity, and the
traffic has been too small to justify a large expenditure. The roads have, in the first
place, been made only barely to suffice for wheeled traffic, and thus a portion of the
annual repair allowance is wasted from deficient drainage and other causes, Itisa
question whether it would not have been better to spend the same amount of money
on a more restricted number of roads, and thus have obtained a fewer number of miles
of a more perfect character. For the cost of the annual upkeep of roads is very mate-
rially enhanced by bad gradients, imperfect drainage, irregular widths, tortuousness, -
and generally poor construction.

—
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APPENDIX A.
Expenditure in constructing the New Coonoor Ghaut.

T
N Farticulara. Rate.
Qosntity- art For | Amomnt. Total. | Cost per Mile.
i ! 1.—Benching out. B8, A. P. N
! . s, Tetclass o' % 8. A. P.] BRS. A. P.| me. a, »
. a . ya.
g27,655 | Cabic yards of esrthwork, 8ilto 0 3 0f C-7d-| 5610212 3
27, Po. ~ do. nd-class...| °© 0 8 6| 29,45 ’
643 . ’ » 2,453 4 0
12,3'337}! Do. do. 3r'b-c:n-ss... 0 4 6 w | 10782 7 0
14'219§‘ Do. do. 4ib-clase... g g g . 4,888 0 0
16879 ,' Do. of raising embankments ... {to 0 4 0 } " 4,429 4 ¢
. N 2 00
a5,307% ! Do. of biasting and removing rocks {to 2 8 ¢ } » (80,821 13 0
Ml stones w e w w 7 8 0| Fach, 12
}6 531“,” check chanunel ... - . 147 & 01 Mile. 9,353 ]g g
16 iDo. levellingtheroad . i 300 0 0f ,, | 4800 0 0 :
3._Re.uetme~ntsarﬂd Parapets, —e——-1,86,844 5 9| 11,677 13 o
§ 012 0
008 {C yarde of revetment sud Pmapcts- {bo 015 o }c ¥d- [ 41,031 13 o
T————— 4
8.— Bridges and Drains. LOILID 0) mse R
Timber bridge, 70 feet span ] 7,600 0 0| Each.
1 Doy © 86 m a o] Bls0 0 of .- | D80 00
1 Do, 40, ] 8677 0 o »» 3'(‘,77 0 : ’
H Do., 20 4 .. 982 0 0O " 4910 o 0
6 Do, 15 5 o ses 800 ¢ © " 3'000 0 e
25 Do., 12 » o 875 8 0} 9’387 8 o
o |Drains, Bfeet .. .o o | 400 0 0 » | 8,600 3
44 | Stone covered diains we 168 0 ¢ ” 7’392  PRPY
4 Do. do w el 1250 0f | 3la75 0
. 16 Do. do. e - 1(1)2 0 0 » 1,’600 0 g
. , 00
228 | Common drains Lo e {to 25 0 o} » 5402 0 0
$.—Metalling. 5,084 6 0] 344213 o
5.803 | Cabic rda of metalling ... e e
15,803 | Cabie T for land wod mundrios » [1383813 ¢ 1335813 6, 83813 o
' . s 29, 00 182 0 o
- ‘ Graad Total ... .
i Total length, 16 miles. HINOLT B 3] 20370 0 0
ATPENDIX B, -
Ezxperditure in constructin
p g the road from Ootacamund to Neddivattum
Q-.,ntity- Particalars. Rate. Per Amount
e . Total. Cost per Nile.
1.—Beaching out. R A, p
144,122 | Cubic yards, 1st and 3nd class earth. o4 G L T 2
work [ 1 0 018
70,621 Do., 38rd and 4th do. .. 1 00 yds. 118,015 4 o
24,422 Do., earth filling .., - 03 of¢ » (11770 3 8
$,080 Do., blasting and removing racks 2 0 of yd. | 805212 o
14 | Miles check chaonel ... .., 150 0 o a1 10,160 o 0
Mile, | 3,100 0 o
‘ 2.—Revetments and Parapets, 45,008 3 8) 2,147 8 0
1,375 | Cabic yards reveiments and parapet
pets 10 C.yd. | 1,375 0 o
. 8.—.Bndgos and Drains. 1,375 0 o 6 8 o
1 | Timber bridge, 36 feet span,., . 1
2 Do, 20, ,, . o plls & OlEach | 1715 0 o
s Do, 16 ., 2o e BE0 0 0] | gasg g o
4 Do, 135, 00T 7 901 W | 290 00
o
161 | Rough stone drain, lot-oaey . 825 00 " 2’:332(5, g g
2 Do. , 2ud, . oot ]800 00
oo 50 0 ©
Sundries ...
- . 18,660 0 0 888 8 ¢
_ 1,628 13 4 77 8 0
Grand Total .., —
[ - . 66,763 0 0 3.1
Total length, 21 milen, < e e e
b B e . e e ' ‘
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: APPENDIX C.
1 Ezxpenditure in constructing the Road from Neddivattum to Goodaloor.
¢ . e
: : Cost
; Partionlars. Rate. Por Amount. Total. per. Mile.
! Qusmtity. ar
L —
z ) ’
‘E oud R, A P 23 A P B8, A&. 7 &% A .
{ 1.— Benching 0ut- g
: a.] 964518 ©
; H ¢ earthwork, 15t cThse 8 : g C‘z 9712 18 0
£ ases | Gablo yardt G 2ud Q60| » iz 60
¢ :1.081 g: o 3rd o 0o » s,;ag : 3
t Yt da. sth = 0486 X
| 17,615 Do. 40 ing and TRisiog
é 9,526 0. .mhwkmenu. . 30 0 " 14,388 0o 0
P aes Do- _ of blastiog sod remevioé . 1,00 0 ©
; i rocks.h nel e g g Mile. 8‘150 0o ’
; Milew ohock chati® oy Z0 .| 800 w | % 6648 8 O
D doy | Do deveuingbe roed 5,485 10 0
4
f ~Revetments and Parapets. .
{ - Lso |Csa|emr ool ol assrs o
' 3008 Cubio yards of revetment o s i
“ [ —— A————
i 8.— Bridges and Drains. . o 0 0
X ’ : .| 80 00 Eache
I L Rl I IR P A B
¢ . 0.y : ’ o 3 . )
¢ 145 |Boughswosedrains T T) 100 0 0 " 40 9 0 g2s0 0 O| 638 00
: 4 Do,  do- . . o o 0 o 0 ¢
! 1 ey ase
¢ Sandries . s
i tal . g1,400 0 0| 8140 0 0
i Grand Total... or
i Total length 10 miles. .
. .
¢
t
{
‘I APPENDIX D.
i - I
/ . NSNS
‘ »
One Brick.
| ln.y:r will lay To do 100 .
{ por Diom Squui':ef.t. Description of Work.
v Description of Work. without Scals | F€90
: folding.
{ No. Nc;.
; of Bricks. of Men.
!’ i i stering, common, } inch thick.
‘Brick and mud walls 2 feet thick with 600 1} |Pla g, .4
common bazaar bricks. | . - d -
‘ i i i i 00
lB : k and mud walls 9 foct thick with 400 2 Piﬁf)i?l?egd. } inch thick, good,
ric . |
i good table bricks. B : .
Y ‘ tar wolls 1% {feet thick 400 4 Pizixstenng one inch with hydrau-
Brick and mortar . sloring one
| with common bazsaT bricks. . rtar | | |
il i 350 5 Plastering } inch thick, fairly
’.B ick snd morter walls 1} fect thiek polished with shell lime.
f rvfith good table bricks. . . ‘
; 1 on 600 6 | Plastering } inch thick, very well
Flooring brick on odgo with comm polished with shell lime.
¢+ bazaar bricks. ' .
} . | Common white-washing, one ccat.

e l«».'rnv;w

4

)
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APPENDIX D.—(Concluded.)

No of Running

Firewood, &e: .. ves .

- T T T TSNS LN TR e
Sy - — e

Description of Work, E“:::’bm be ?,?ﬁ gf,-“g" Desoripticn of Work,
° xma{;.one per biem.
No.
Ras. yda. 1 r . yas. ’

Roadwork 1 yard‘ out of solid, bank 4 8 3, [ Road widening, easy eoil in gnod
feet high, completing work fully and weather, 3 yards out of the solid.
suoothing,

Rnadwor}: 1 yard 01.1t of solid, bavk 13 15 2% | Road widening, easy =oil in good
feet high completing work fully and weather, wheeling distance 30
swoothing, yords. .

Rondwork " 1 yard out of solid, bank 4 6 1} | Road widening, easy eoil in good
feet high, through shola, completing weather, wheeling distance 50
work fully. yards. )

Roadwork 1 yard out of solid, bank 13§ 10 2 Digging foundations for buildings
feet high, completing work fully in average soil.

" through shola. -

Catch drains 2 feet by 2 feet in wet 9 13 | Digging foundations for buildings
weather, and easy soil infcluding clear- %n average soil, wheeling distance
ing roots and movable rocks. JO, yards.

Ca’cch‘ drains 2 feet by 2 feet in dry 6 § | Digging laterite or gravel under
weather and hard soil. average circumstances.

. One C;.rt will | To do 100
Desoription of Work. carry, S‘l““r? Ft. Descriplion of Work.
requires. -
C. vds, No.
of Men,
1r 1}
Metal for rouds .
—_— Pou‘ﬁ:’g with mortar, commen,
Number, Yo ordinary.
of Men,
. 200 .
Dricks ., ree 3 | Detter pointing with mortar.
C. yds. No.
. N . of Men.
Slakedlime  we e e s 4 | Dest pointing with mortar.
C. yds No.

A . . of en,

Sand e .o v Ty 4 | Turning of tilos including chunam

borders (ordinarily.)
C. yds. Yo. -
) of Men, .
Droken bLricks ... ves s .- 3 2 | Laying tiles frosh on a building,
: : double-ordinary pan tiles,

3 ;’iuar bricks 14 feet diameter,

S T e T e T Tt — T

ey

e

;‘—‘ S — - -~ .- -~ J“V"E:“:"’:"ﬁkq:\mﬁ e R
Proceedings of the Madras Government, Pudlic Ty,
( 20tk September 1875.

APPENDIX E.

- Presidency in 1875.

Schedule of Rates of Work and Materials obtaining in the Nilg

rks Dcp;zﬂ ment,

iri Dz'sfrt;qt of the Madras

Dalails.

N

" Por

Rate.

S ——

Estimats.

Actnal.

Remarks,

Rates of Materials not including
© garriage to site, Bricks and Tiles.
:

$tock bricks, table moulded,
i 8¢ x 4}” x 2}”, made of clay
: worked in a pug mill, sound
and well burnt in a kiln, the
clay is carefully selected, deli-
vered at the brick yard, 15 per
+ cent. of bats being allowed.
Stock bricks, machine moulded,
i made of well-tempered clay

Ry

i worked carefully ina pug mill, | .

" the bricks are pressed and well
¢ burnt in a kiln, delivered at
the brick yard, 15 per cent.
of bats being allowed,
9% x 41" x 23"

Yative bricks 7" X 3}“ x 27,
¢ made of earth, no care taken
{ with the clay, indifferently
¢ burnt, very poor in every way.
Saving bricks, hard, sound,
; thoroughly burnt, made of well

(NN

e Ty

¢
1
t
i
A

" hard, sound, thoroughly burnt,
* in quadrants. .
flat tiles for roofing 5" x 5" x 3",
« average weight of every 10
£ tiles 8% 1bs. .

»~’an tiles 1st quality, sourd, well
¢ burnt, ring when struck, absorb
" little or no moisture, average
¢ weight of every 10 tiles
£123 Ibs.

‘an tiles, 2nd quality, made of
: poorer clay and not so good
" a8 above; not used if the first
< can be got, average weight of

. every 10 tiles 11} Ibs.
; Stone.

jough stone quarried and rtacked
! granite or sicnite, not less than
¢ 1 cubic foot and not exceeding
;2 culic feet. )
‘tone hammer, dressed (roughly
“ squared) granite or sicnite, the
‘stone is very hard and difficult
to work.

fone granite or sienite, squared
. and dressed to size, labor only.

“thog e

-

selected clay, 12"x 12" X 13".|

1,000

1,000

1,000

1,000
1,000

1,000

1,000

Culio yard

100 C. ft.

1,000 -

13 00

18 to 22

e

R8. A. P.{ RA,

18 to 22

100 0 0,100

A. P,

13 0 0} 3-8-0 carriage in addition,

These bricks are peculi;
arly good, they have to
be moulded twico, once

in the machine ; they
also require more fire-
wood, hence their en-
hanced cost.

: 3-8-0 carringe in addition.
0 0} 3-8-0carringein additiom.

0 0 | These bricks require great
care in manuficture,
they take long to dry
and many crack in dry-
ing and burning. 3-8-0
carriage in addition. -

>3-870 carriage in addi-
0 0 tion.

150 0 0150 0 0l Seldom used.

Dy

Not used:

t

e S
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4 Materials obtaining in the Nilgiri District, &¢.—(Continued.)

Schedule of Rates of Work and Materials obtaining n the Nilgiri District, &c.—(Continued.)

— ‘l Bate.
Bars. : : Remarks,
L . Per.
Details, Per Remarks, : f Datails. ¥ Estimate.
Estimate. Actual, P !
. ol e —————
, ¥ RS. A. P.| RS. A. P.
foone.-—(.Concluded.) RS. A. P.| RS. A. P. : ‘: E ) Iron. ht Ib. 0 50 5 0
Tateriy cut fnto Uicks, stone | 100sonen| 80 0 00 00 | Nob ol by hi doput e Burop b fon wiontll i L | 0B 0f 08
, Dot less tha : - ' ot
1 cfbioy fo%t each. " ment in the district, but j and chisels, cast steel, drilling
) {).nvate plerso.rés some- f bars, from’ 13" to 1 }"in dia-
Flooring stones 12° x 12", not 100 ,, || 50 t065 | 50 to 65 | The stono is ehied : meter. 0
v S e ; ro- . . 9 | Sheet ...l 4 0
g:rss }k:inn bf inches thick, fair cured at Coonoor:yw ere ! Cor{ugatgd' iron shee?ufi X< .
essed on face and sides. it -is cheaper than at ‘ 3 tl}lcknesslbor fi ; ﬁ%; etﬂ ’
. Olotacamund, tg which 1 Co?f&éﬁgg 23 ons' £1€;ets TR 4 8 0
. ce it i carted. { "

Stone slabs, rough sPht’h th-e,y 100 C.£t. 1100 0 01100 0 O T ea;toile si‘abso are paid &, thickness or gm:;lgl‘:et'g‘If ’
average 2 cu}nc feet each, size for Ly the running feet, weighing 21 Ibs. ert 8x2 500
6 x I’ x }. they cost 1 Rupee the C°§r“git‘f§dknu°n o: eg(:n:ge '?17" ”

ing - ! ickness ’
Lime ;?(;Itlm&lefl(;)t, f:;:edro?lld wéighincg 921 Ibs. per sheet.
. - ) drains. Continuous sheet iron, 2 feet Rg. foot. 0 90

Lime |tone,.broken, small, deli-{ C. yard. 126 0 026 O O | These stones are brought broad, thickness or gauge 1:‘3' ’
vered at kiln, of no particular from the low country { weighing 1 Ib. the running
s1ze. tflbotutflo miles from the foot. ;

Lime, burnt and %elive{sgi drl?- " 25 8 0925 8 0 oot of the ghaut. ; Road Malerials. ,’
slacked, delivered at building : tenite stone, | C. yard 2 80
site, stones “i\hiChddo Iégt subse- Ha};!;‘%kgm;ﬁznorelf :)ilghetos Oasé 7
quently slack deducted. . ’ av through a 1} ring,

Lime, burnt and delivered, al- ” 130013 00 : :Z:l?c’n:z(;))iasting,gstaoked near
ﬁe&gwaﬁk,ﬁgﬁ . fresh, clean 1 road side. to st 4 4 0 The European Prisoners

s . . i jeni one, .

Firewood, out and stacked, ob- » 2 809238 H%ﬁ%keg';ag;t?.uore;;i?hetg pass ” at Ootacamund break it
tained from Sholah trees, no N every 'v’vay through a 1} ring, up for Rs 3 er cubic

. brushwood, average size 3 feet : tnclading blasting, stacked yudb?;; gle jail, includ-

.« leng. 1 d side. g mg-

Firewood, cut and stacked, ob- " 2 40! 94 ¢ - Lal':,z:iiema;tonle, broken, small . 1 4 0
tained from Australian trees, | enough to pass through a 2~
average size 3 feet long. ! ring, and stacked at quarry

Sand, clean, sharp, and delivered " 300|304 | inclading digging. . |
at the work site, washed in | Laterite stone dug out of quarry » 1 2 i
river before brought. A in large lumps at quarry. i
Timber and Roofing Materials, . X | i

" K. !

Toakwood, full of holes and| C. foot, 2 0 0 § RaTes oF \YOR
omclfis in log, but well sea- 200 . 2 Foundation. valine. | 100, fect] 1 0 0
soned. . - i lusive of baling, - Teet.

. . C o § - : Excavating, exclust

%‘Zﬁzggi‘ iiﬁ;gﬁézﬁffgﬁgfff‘_’ " 2 g 0| 380 e e ; C&c' ete, composition 1 of lime|100 32 0 0,32

Junglewood in  the rough, N 1 s 01 4 0 0 Wastago extra 1 211%' e brick bats well
averaging 20 cubio feet in the 0l 189 eldom used. : . d in 3 inch layers.
log, insufﬁ01fs:tly255easoned. use - ramme : )

Bamboo, 1st-class, 20 to 30 feet| 109 { Work. ‘ . L. .
!ong, average diameter 3 to 4 %0 ‘0 % 0 0 i Rubble ?‘{a;f::tﬁr s&;nes not less { 100 ,, 40 & 45 Thq g}'anlte in this dis.
inches. A ubbie 1 £ ¢ mortar 1 of trict is generally so hard

Bamboo, 2nd-class, 10 to12 feet | 199 ‘ then ¢ C. 00(’1 bond stones and breaks into such
long, average diameter 3 to 4 5 0 0|5 o o . t‘ lime to 2 of san Y : awkward shaped stones
inches. g at every 6 feet 1nterv that a great deal of

Bamboo, 31‘(1-01&53,1 10t0 12 feet| 100 30 o | : mortar is consumed in
long, average diamoter 3 to 4 . 0130 r . : 5 0 0 filling up interstices;
inches. ° 00 i Rubble, dry in revetmgné, ;n:fh 100 the work is expensive

Bufnd%els of thatch, 5 foet girth, 4 Each 4 t St?tlllzes'bnoé lsgg;ilsmat ev:er; é and hardly ever done.

. see d wi on
eenTong to6As! 4406 As. . feet intervals, stone blasted.
| —_— ;
:
3\
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Schedule of Rates of Work and Materials obtaining in the Nilgiri District, &¢.—(Continued.)
, §e. .

-~
Attt 42 <51 (., MRt it Sl N~ o DB Mty a4
'

.

. Rare.
Details. Per
Estimate. Actuoal. Remarks.
Roofing.—(Concluded.) RS. A. P.| RS, A. P
Corrugated iron roofing, &c.,com- | 100 Sq. ft.} 80 0 0. 80' 0' 0'

plete, including sheets, thick-
ness or gauge ' inch, weigh-
ing 21 to231bs. a sheet, bolts,
teak rafters, &c., 3 inches lap.

Woodwork.

Best teakwood wrought and
placed in large beams, such as
girders, &e.

Best teakwood wrought and
placed in small beams, bres-
summers, joist, &e.

Best teakwood wrought and
placed in trusses, partitions,
door frames, &c.

Best teakwood wrought and
placed in furnitureor windows,
&e.

Best junglewood, such as Ven-
gay wrought and fitted.

Best teakwood pannel doors and
windows, including frames and
fittings, but Dot painted,
frames about 4" x 4", plain
pannels 4," brass hinges, 3 to
each leaf, brass bolts 2 alto-
gether, and brass hooks all of
best kind.

Best teakwood venetian and
glazed doors and windows
complete, including frames
and fittings, but not painted,
trames about 47 X 4, plain
pannels 4, brass hinges 3 to
each leaf, brass bolts 2 alto-
gether, and brass hooks all of
best kind, including glass.

Best teakwood batten doors and
windows, including frames and
fttings, but not painted, frames
about 4 x 4, 4" Dbrass
hinges, 3 to each leaf, brass
bolts 2 altogether, and brass
hooks all of Vest kind,

Best teakwood windows and
ventilator with 3* iron bars,
4~ from centre to centre com-

lete, including frames and
fitting, but not painted.

TIronwork.

Iron grated doors made with
3 irom, 4" from centre to
centre, gratings fixed and well
tarred, wrought iron let into
wooden frame, doors 4 x ¢
6,” one horizontal bar.

Cubioc feet.

”»
”

”

Square ft.

n

bE]

4 and 5 Rs.|4 and 5 Re.

8. A. P,
50050 o

w W
w O
[T~ ]
W W
o o
o O

-112 0] 112 ¢

100 0 0/ 10 0 o!

L

? Exclusive of wastage.
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Procecdings of the Madras G

90th September 1875.

overnment, Public TWorks Department,

Schedule of Rates of Work and Materials obtaining in the Nilgiri District, &c.——(Continued.)
RarteE.
Details. Per N Bemarks.
- Estimate. Aoctual,
i RS, A. P.| RS. A P.
Europe iron, wrought ... 1b. 0 0 5
Painting.

CBrBOn's Pﬂ.int, 1 Ooat son . 100 S. feet 3 0 0 3 0 0 3 lbs. Of Paint, 1 bottle
of raw linseed oil, %
bottle of boiled linseed
g_il, 1 bottle of turpen-

N il tine.

Carson’s paint, 2 co_ats " 6 0 0 6 0 0!g1lhs of paint, 2 bottles
of raw linseed oil, 1
bottle of boiled linseed
:.ﬂ, 3 bottle of turpen-

‘arson’s paint, 3 coats ... ’» 9 0 0f 9 0 09 llﬁl:'of paint, 3 bottles
. of raw linseed oil, 1%
bottles of boiled linseed
oil, 1 bottle of turpen-
. . 114 ol 1 . tine,

White paint, 1 coat e " 14 0 3 Ibs. of paint, 1 bottle

og linseed oil, % bottle
. of turpentine.

White paint, 2 coats ... ”» 312 0| 312 06 1bs. of paint, 2 bottles
og linseed oil, # bottle
of turpeutine.

Tied paint, 1 coat ” 114 0f 114 03 Ibs. of paint, 1 bottle
0§ };inseed oil, } bottle
o entine.

Red paint, 2 coats <. ” 312 0] 312 0] 61bs. of paint, 2 hottles

' of linseed oil, 4 Dbottla

: of turpentine.
Green paint, 1 coat  eee . » 114 0| 114, 0}/3 Ibs. of paint, 1 bottle
: 0£ linseed oil, } bottle

of turpentine.

Green paint,2 coats e » 312 0| 312 0] 61bs. of paint, 2 bottles
Oz tli.nseed oil, 3 bottle
0 entine,

Best wood oiling, 1 coat » 1.8 0{ 1 80 Wy

Best wood oiling, 2 coats " 3 0 06/l 8300

Best wood oiling, 3 coats »” 4 0 0] 4 0 0

Marring with boiling coal-tar 1n- " 2 0 0/, 2 0 0

oluding brushes, &c.
Earthwork. .

Excavating (exclusive of trim-} C. yard. 0 3 0/ 030

ing slopes) 1 yard 1n depth,

and depositing on bank up t0

2 yards high with & lead ©

not more than 20 yerds 1o

li”‘ht SOiL . . . o 5 0 0 5 O
Txcavaling (exclusive of tnmmm({f »

glopes) 1 yerd 1o depth an2

depositing 0B bank up to t

yards high with a lead of no

“hore than 20 yards 1B Lar

clay or shale.
_;_’________——/"/—';;’—-‘—‘MW —= 6 =
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. No. 457-FE. From T. D. HAR

Proceedings of the BMadras Government, Public Works Department,
90th September 1875.

-

ngineer, Nilgiris, dated 18th August 1875, No. 266.

From District E
Malabar, dated 17th July 1875, No. 62.

No. 457-C.

No. 457-D. Do.,

e

Engineer, Malabar, to

RIS, Esq, Officiating District
ernment, Public Works

Major A. pEC. SCOTT, R.E, Under Secretary to Gov
* Department, dated Calicut, 4th September 1875, No. 86.
contained in your memorandum, No. 293, dated.
d a revised statement showing the average
intenance of roads in the Malabar District.
——The cost of the construction of these two roads under the
urnished as near an approach as it could be possible to

m unable to give this information from actuals of work
There are no roads in this district which are metalled

alled and partly gravelled, about half in proportion to

the jnstructions

Ix obedience to
the honor to forwar

26th ultimo, I have
cost of construction and ma

9. Roads Nos. 1 and 2.

geveral sub-heads bas been f

give, and I regret that I a
done for want of records.
throughout, but partly met
each other.

3. Roads Nos.

of work done. .
4. The annual maintenance allowance for the roads is not found adequate for

properly maintaining them, as after intervals of three or four years an outlay for
_metalling and gravelling and for general improvements, such as rebuilding tunnels and

platform bridges and widening the road in places, is necessary.
5. Th; stone generally used for

for the roads here, and wears well.
6. TRoad materials are in some places obtained with great facility, being quite

close to the road, and in others they have to be brought from a distance of one to
two miles. No good gravel can be found from the 18th mile of the Tambercherry

road to the foot “of the ghaut, and no good gravel can be had on the road from
Cannanore to the Coorg frontier from the 27th mile to the foot of the ghaut. This road
very umeven ground, but it has been improved from time to time and

the gradient is made easy of over the whole line, and it is

passes over
ound the hills till
d on the work in various ways. The

contoured T
plain that great zeal and ability has been displaye
£ ghaut work on both roads is excluded, but

Tambercherry road is similar; the cost o

it wag very heavy and admirably exccuted ; it must have been costly, but I regret that I
anable to state the cost thereof; the wooden bridges on all rivers of road are
masonry ; the occasion for wooden bridges has gone by, both
r are exceedingly foverish during a great part of the best
ed by all classes of work people; on the whole these roads,

3 and 4.—The cost of construction has been obtained from actuals

metalling is granite and sienite, is well suited

am
. a mistake as also laterite

the roads to the frontie

working season and are shunn :
with the exception of the bridges, are 10 good order throughout the year. 330 Rupees

a mile would be 28 ance allowance over the worst portion when

_ affcient mainten
properly made and bridged and Rupees 990 ig sufficient over the good sound laterite soil.
- 7 '
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pensation for land taken up T ,2 5 f | 1
Blasting ro e e e e e e 2 ! !
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... 400 ; $ . , . . s 2. 58 .. w |
fes 2 ; . 10,755 . ; : Roads partly metalled and portly gravolleds : |
. Sunc}nes and Superintendence at § per cent . o ; : ! i o0 ] 2680 e 120 200 200 |-
i o e 59T : é ! 4.—Road from Calicub to Mysore Frontier i Tamber-|| 800} ’ : ' :
i ! kT 27 miles.
: Total estimated cost for comstructing one mile of road at the e } i chorry ghauty 27
\ present time e e o : ¥
. : .. 11,202 ‘
- i )
- } .
i e e ; : touo| .. | L) 1% 90| 100
‘ ‘ Do. do., portion gravelled o R ! s
; . qeoo| ge| = | wo|
' ¢.—Road from Capnasore to Coorg frontiers 85 miles oo 1,008 o 1 ’
- é.
‘ }
! -
i - 1,820 120 100 75
: Do. do., portion gravelled... s 1,008 e 1,500 -
# oL
3 “\ . /
: . i Y 4 ’ Roads gravell ed.
3 f 3.—Toad from Pandiksad vie Wundoor to Chernpoyas|| 5561 wo| - | 1| W 57 Yy
: . 14 miles. .
F
: .
+ . Roads unmetalled and ungrovelled.
‘ , §.~—Boad from 10tix mile of Tambercherry road to, Tiru- 430 - 537 - ORE 57 76 25
. ; vyombaddy, 10 miles. °
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) ( The Tambercherry road rang over good sound though |)
tather soft Interite soil to the 1dth mile; from the 14th 0 036 ‘ 36,000 7,00
f to the 25th mile the soil is soft laerite, except in the (0 600 801 10010 600100010 80/l0130/0 20|56 00 s }
. 23rd and 24th mile a small portion of the road passos | 140 030 to e 1l 4001 ’ -
‘ *over granite rock; from 25th mile o foot of ghaut, 28ch to to. to to to to
S » 4,640 £0 152 - 18 20 248 {14 mile, the road is made over very &)t decomposed late. | #0 8 0 060 .
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¥ &re easy with one or two exceptions for but short dia.
. tances.
g ‘ | :
A The road from Cannanore to the Coo'g frontier an far ag 083 10,000
the 15th mile is made over good sound laterite, from 0 400 f 010 8¢ 0 60({0 600 80 0/3 00[/0120/0 38|5 00 48,000 o
- that to the Irrity bridge at the 27thmile the soil is soft ' - 140( 036 to 0461 4
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, mad flate; this is & deviation and tle metalling has not 1000139, 170/0100{1 00{1 ©
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. ; * 036 7,200 8,600
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'I‘E;;lxath;a?tna.leci‘stoftheroads,nnd they are in pas. 98010:30/0130]01 0ol 086 § 00| 720] 1,80 .,
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Proceédings of the Madras Government, Public Works Department,
20th September 1875. | : .
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! MEMORANDUM.

THERE has been considerable delay in obtaining
xpense of road construction and maintenance i this

Lt

C RO

M
No. 143-, G, 20th April 1875, " India mar

dered that

snmy G ch

“Xpenditure in Ceylon, the purpose of the
1t has been necessary to refer to the distriet

e

2. Reports have now been furnished fr
! in which the conditions under which roads a
Tost closely to those in Ceylon.

3. The District Engineer, Nilgiris, hag given ver
ation of the kind required, in reference to the ma
Goodalore, 2id Coonoor and Ootacamund, as we]] as t

om Malabar and the N
e constructed and ma

a3 his rates and estimates are based on records of

actual work don ~
apparently be fully relied on. . e, they may

The District Engineer, Malabar, has given details of the co
; maintenance of four roads, aggregating 86 miles in length, s,
Mysore frontier, 27 miles; from Cannanore to the Coorg
Pandikaad to Charupaya, 14 miles; and from the 10t} mile
to Tiruvembady, 10 miles.
* The particulars regarding the two first as regards tota]
and construction are apparently derived from records gy
i distribution of the outlay under the several sub-heads haq

;| the two roads last mentioned are, it is assumed, gleaned fro

m the booked ex endi
' . fure.
The roads above referred to are of various natures_.metaued P re

unmetalled and ungravelled. The gradients vary also from those suiteq ¢
level country to those necessary for the ascent of a mountajp chain, ° @ low

4. The information regarding the cost of the mainte
given in Governor Gregory’s letter, which forms ap ¢
Government of India already quoted, is not sufficient]
‘ éOmparison to be made here between the outlay in b

oustruction is merely alluded to incidentally,
uetalling, This defect can no doubt be easily re
f expenditure, and as the outlay in this Presiden
ub-heads, and the wages, cost of food and tasks
Ppendices, all the data necessary for allotting t,
Ceylon, their proper degree of importance wi|

nance of the rogdq in Ceylon
nclosure tg the letter of the
¥ detailed to enable a ¢]oge
oth loealities, and the cost of
a8 Tegards one item, iz that of
medied by Teference to the.
¢y has been classified

of the laborers gre Specified in the

the varioug Causes of increased cost,

‘ apparently he gt hand.
. 9, While summarising here the resultg exhibi

P u ) ted of the cogt _

maintenance of roads in Malabar and the Nilgiris, it will 1, a:SWeoli (lifnsh-uctlon and
to the statements the Ceylon data so far g they are available, apg 7th(;:;ev§r, :odadd
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® This outlay is iosufficient and onght to ba inoreased to Rapees 250,
¥ Only one-fourth of the length is metalled.

1 Orly ona-half of this road is metalled.

in wi fully metalled.
§ Onehalf, thia will suffice when the road has beea fully 4 be dostled.
Tho metalled roads in Malabar are a\;ted to require a gens:al repair every four yeurs in addition, so that probably the annual charge under each head should be

R T T o T TS T (T e S T L Uy Ty ¥ P VA TV N TV U ORI



B i s S - R e

IR

——— _— = TSRS LR T R e i

H
:
!
‘ i
b

] N - —— we v e B NI R ST T, | e g Wt e a. . i~ .
e o DU ey .. - - »
- ey s teeans

o .
N e

B i SUCPR r g
™ #

, L Proceedings of the Madras Government, Public Works Department,
, 20th_September 1875.

i T

Proceedings of the Madras Gorernment, Public Works Department, ‘
20(% September 1875.

T

the present correspondence may be supplemented by details furnished by Captain
Schaw, R.E., and printed in the 6th Volume of the Professional Papers of the Corps of
Royal Engineers. | A . ‘

6. The annexed statement compares the cost of construction of the roads in the :
) Nilgiris, Malabar, and Ceylon so far as S
: it is entered on in the correspondence or
reports here available. The charge for metalling in Ceylon is manifestly largely in!
excess of the average cost of the same work in this Presidency. The charges per/
mile for excavation and the total for construction, as given by Captain Schaw, exceed
those here current, except in the case of roads ascending the ghauts. But, in orde'r;i
to arrive at any definite conclusion, the rates per cubic yard paid for excavation, *
blasting, stone-breaking and carting, &c., in each locality must be compared, and the
e - % schedules of rates current which have been furnished by the District Engineers will

’ afford the means of doing so. - o ‘ o

7. Tt is, however, the cost of maintenance of the Ceylon roads which is chiefly
in question, and this is compared with the results in Malabar and the Nilgiris in
the annexed Statement B, The actual number of carts traversing the Ceylon roads
referred is not stated, nor is the cost of metal per cubic yard given. A comparison
of the quantity of metal per cart required for renewals in this Presidency .and in
Ceylon would be a rough test of the relative economy of management in that
i particular respect. / T o
* OO0TACAMUND, , - (Signed)  A. peC. 8COTT, Major, R.E,, ;
16tk September 1875. - Under Secy. to Government, P.W.D, ;
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* ORDER THEREON, 20th Scptember 1875, No. 2,711.

CIVIL WORKS, No. 32-A. - ) ORDERED that the following letter
; - ] e sent ;—

(Here enter, No. 2,712, dated 20th September 1875.)
(True Extract.)
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) ' Major-General, R.E.,
Sy ‘ Seerelary to Government.
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