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Proceedings of the Madras Government, ublic Works Department,

'@?llﬂz July 1867.‘23

. . ' © .
Loud tle following letter

No. .64,
. e
‘ Division, to the Scerei.ry to

£ » . - . -
froni the Supzrintending Engincer, 3rd
Govermment, Department Public Works, - .

dated Car:p at Goout&cul, Gooty T=ok,. . 2nd June 1867, No. 805 :—

1. Withreterence o i O, “*J_\q

96, of tho 177 Ta-ma y 1867, I have the honour

. 1 e W N . . .
to submit answers fo th® ghustions proposed by t71:-{ emnuittee for roads in Ceylon

LRI D s R
one in Juddapsh. % ..

f *

. % T have th-hzht it bes

B

2

: B . e
show the type of woil ie8 difjer-nj parts of the'douoiry.
R -l - !

" C. i . e s . LY, 3 -
frem five of the Ranges'iu .h1g Division, viz., twe in Bellary, two in Kurnool, and

Ve

Ty :
‘t@schd replics from:;infrrent Ranges, in order to

-

A
0\" » v B ) * ‘, ;' . ‘0
o G.&. Mo. 95, aaed 11th J’L?L&")’:’ﬁ! W7V W ©
-» é""“j # .- « .
:%LNERAL T HARACTER G: LioADS. +

1. Describe the general character of the roads
in hilly districts, and the materials of which
. they are composed ?

2. What is the usual type for roads of differ-
ent width ? . .

3. What gystem is followed in forming the
road surface before laying on the metalling ?

4. Tsitusual toadopt any sub-stratum differ-
ing in character or material from the surface
mctalling? Ifso, deseribe it ?

5. Arethe roads fenced in? If so, what des-
cription of fencing is used, and what is the cost?

6. What is the total cost per mile of roads
with different widths of metalling. Sub-divided
under the following heads :(—

o Earth-work (including retaining .

- walls and rocks).

b. Side drains,
¢. Cross drains or culverts.
d. Dridges.

" e. Metalling.
- . Miscellancous.
7. Ilow arc cstimates for roads framed ?

8. What check is there for ascertaining
whether the quantities actually exccuted agreo
with the cstimated quantities ?

I. .Roads in hilly districts are kept aslevel )
as nossible, are carried round, rather than over
the hills, and over the lowest and most con-
venient saddles, occasionally in crossing valleys,
embankments are necessary, but all heavy earth-
work i3 avoided as much as possible.

In .skirting the side of a hill, the road is
generally one-half cutting and one-half embank-
ment, which last, if neBessary, is pitched with
stone. The materials used are those most easily
obtained in the neighbourhood, for, as a rule, in
hilly districts good stone for metalling and good
gravel are to be found.

2. Don’t understand this question.

3. Ifthe soil is hard and firm the metal is
laid down at once ; if of sand a depth of 6 inches
18 excavated and filled in with good soil—clay
or gravel. This is well rammed, and the metal
is then spread. If soft loamy soil, in a flat
country, a small embankment from 6 inches to
1 foot in height is thrown up and this when
rammed and consolilated forms a firm sub-stra-
tum for the metal. Cuttingsin hill sides generally
give a hard firm surface for the metal, butin
all cases tho sub-stratum should be hard and
firm before the metal is spread.

. 4. This question is answered by the forego-
ing, No. 3.

5. No. .

-
N

6. Tor an ordinary road 6 yards wide with
4 yards metalling.

a. Earth-work—impossible to say, for the
dost of aroad, through a flat oran
undulating ‘or a hilly country would
differ so considerably. :

b. Side draing about Rupees 100.

c. and d.  Impossible to say. Dependent en-
tirely uponthe character of thé country
through which the road is carried on.

¢. ~ Metalling 4 yards about Rupees 800.

", Miscellaneous. Unknown.

7. Already replied to by the Government

of India, .

8. ' Do. do. do.

- - N

e e o ASe
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. N - A
® 9. What system of drainage.is adopted ¥

-
[

10. What is the average pcr—c;entm'fc; of rock
a6 a; ock
to earth? And what are the averege ;“iuantitic;
of i‘ock and earth per mile? Y
1. What is the vsual wilth allowes
the usua fth allowed bey
_ the metalled portion, and are there foot-patl(;ng

: - 2
12. What is the ¢t of carth-worle per cubic

yard ?
: : - N
o 13. Does this cost include czirryin«r to

;mbanlk}nent? Or i the cost of ombank;)ent
ormed from cuttings estimated gzs a .
o . g . Separate

14, How is spoil estimated ?

15, What is the cost of rock cutting per
cubic yard { . o °

16. Ave there many boulders? if g0, what is
the cost of removing them? Are they estimated
as much rock ? ‘

9. Cath drains are cut’on 1
1 . 1e upper si
e e
est Sh«et;-;l(/ v .“vhlt:h are led off into the nC?ll'-
to cm‘r.;’;hior] e, Jt1s sometime necessary
10, l‘]f ¢ 1',?‘1“3‘50 across and under the road.
may no b é":”‘f? toiﬂy, for in one road there
e found ncfu?}Lv o les, in another rock may
1L Nofuot pary Jrd-

led?y:u-dslces'-trlmt lsi o o usually metal-
8 fecbomeancr ¥ (i:m the total width, there leaving
. e of the‘metul. ’ ©

- Eapri-worgs,

Py
12, ®*Varion . fl\»?‘n 1 Anna to 4

cubic yard, accordi Annas per
. accordin’ - s .
to bo carrie] £ © to hardnes®and distance

Aleeallyreplied to bythe Government

- of India.

14. Do. do. (o,

~ . . ) ‘
carlxz.crl a&‘roa.;l in this conntry is very rarely
rocks by ~ };‘1 :feut%: rock t, cilearing away obstructive
F viasting costs fr
per oulio st 3 rom Rupee 1 to Rs, 10
1{;. ] M .
metwithgm'})‘itcl}mes a good many boulders are
. CY are measu i
yards of removing rock x:sed nd o ny * culio
AR ving rocks,’’ and the cost varics
gousl -Mlj ¥, for fron} 8 Annas to Rupees 5 rer
eub Ogszc ,lerl sometimes the Loulders ean bo
o and rolled away, and in. other Places

17. Tsthere much maferial, diffeult 0 be ro. they must be burnt and blown out.

- et ndET O mameaks, Jat foemwre Ty
blagting? 1fso, whatis the cost of such material
per cubic yard .

18. Isrock defined asmaterial which requires
blasting ?

19 Arc retaining walls used extensively ag
a substitute for earth slopes ?

20. If so, what is the character of masonry in
snch walls?  What i3 the thickness for different
heighits of wall aad the cost per cubie yard ?

91. What is the average number of eubic °

“yards of retaining wall per wile of road ?

w T ATa] £raAvk.-gr -4 g
Crasch ot ~deoemposed
rom 4 Annas to | Rupee per cu’gic )‘aigd‘g cost

18.  Yoes.

| 19' Nﬂ, but
pitched with Ston@?arth

20.  Answered by No. 19.

slopes

21, Impossible to say.

MeTatrivg. .

22. Dederibe the general character of the
metalling and the materials of which it is com.
, posed ?
5 23. What is the averaze thickness of metal-
Ing? :

21, What ig the average cost per superfici
yard of metalling ? ' P perficial
25. Howismetal laid ? Isitpiled at the side
of the road, and afier being laid is it watered, .

Etamped, rolled, or blended with gravel ? ’

. 26, YWhat is the cost of each of the followine
ltems i metalling. viz., blasting, sledoine,
breaking,‘ piling, stamping, or rolling. e

27. \What is the average distances to which
etul ig conveyed from the quarry ? -

23, Wlnt ig the cost of {rans |

: ! gport of

for dlﬂ'cxl'ent distances ? port ot metal
8 the bushel in use 23 2 measure

» What measure is used as for metal ? ret If

» lsthe measure heaped or not ?

not

v

]
>

09
tmf.n.. Sto_ne broken to cut,
oy granite, and limestone ;

s, : are the best mg-

23.  For a road
. < Of : .
middle, and 4 incheg atss?c{l:;] smid

24, Trom | to 2 Annags,

€3 0f 13 t6 2 inches—
¢ : 6 inches in

25. The meta] ;
al 1s first
r(l)ad, then Inid to the :?u
ended  with gravel ay
and ramme, :
26. Dlastine
) asung and sleduige
required, Breaking anq 1?1(}1;1126 |
cu})n;) yard, stamping 249 4
clo";e .at gemlzmlly .in this con
close and, but inloamy sojl ith i
carx"led from 3 to 5 miles 4 sometimes
m'i?& 21I*ox' one mile 1 A a
: :
2%3. 21&“532 hfglr 3 miles from 4 to 5 Annag
measure ‘.’0"><2U"xlf0'rvlqt wed. The parah

30.  Not heaped, 13 used.

piled at the sjle of the
ckness required, then
d afterwards watcred

4 eldem or never
2103 Annas per
1e8 a square yard.
ntry the metal ig

are sometimes

*y

~ sonry of which they are constructed ?

_ mason complete per diem ?

el e SN ~—
‘ [ N—— [ N oS A

:

-

Proccedings of the Madras G overnment, Public Works Department,
* 11¢h July 1867,

31. 21 cubic feet nearly; 12 parahs =1
cubic yard ncarly.
The measure is not heaped.

31. Ilow many cubic yards does the measure

contain ?
52, Ilow many cubic inches should be al- 32.

lowel on the averaye if the measure be heaped ?

33. Ilow many cubic yards of solid rock 33. Don’t know.
are required to make up a given pumber of .
measurcs, 52y 100 Lushels #

: CuLVERTS.

34. TImpossible to say, for the number of
culverts required varies according to the de-
< . seription of country passed over.

Rubble stone in mortar.

31.. What is the average number of culverts
of different dimensions per mile ?

35. What is the general description of ma- 35.

5. Is the stone for masontry generally near 36. Sometimes it is near at hand.

at hand ? ) .
37. Ts the stono blasted? If so, doesit lami-

natewith an even bed, or break up with an irregu-
lar fracture ?

87. Sometimes stone is blasted, and if it is
limestone it generally breaks up evenly. The
bricks of Madras are burnt and laminates off in
large even beds. .

33. What is tho cost of ﬁrocuring stone per 38. Varies from 8 Annas to 2 Rupees per

eubic yard ? , ) ) yard.
3)." What is the cost of lime delivered on 39.
the work ? ) ] ] parah,
40. \What is the average quantity of lime 4.

per cubic yard of masonry ¥ brick, } ]
41. What is the proportion of lime to sand 41. Depends entirely upon the lime from 1
used ? - of lime to1 of sand, to 1 of lime to 3 of sand.

42. What description of lime is chiefly used ? 42, Burnt limestone of excellent quality.
Is it of good quality ? . .
43. 1sthere hydraulic lime in the district ? 43. Never saw any. ; o
44. Arc bricks easily obtained? What are 44, Tasily obtained in some places, dimen-
their dimensions ? sions 9'' x4k x3or 9' x4} x 2",
45. Vrhat is the cost of brick work per cubic 4(?. Trom Rupees 5 to Rupees 10 per cubio
ard.

Varles from 4 Annas to 8 Annas per

From 3 to 4 parahs with stone, less with

ard ¢ .7
’ 4. What is the cost of masonry per cubic 46, TRubble masonry from Rupees 2-8-0 to
yard ? Raupees 5 per yard, coursed rubble from Rupees 3
to Rupees 6.

47. Secldom more, and sometimes less than

one cubie yard.
48. Not in this district.

47. What quantity of masonry docs each

48. Arc clephants employed to assist in

building ? ) .
49. What is the cost per lineal yard of
different dimensions of culverts, and what is the

cost of their faces ? )
50. What are the rates paid for masons?

49, Don’t know.

50. Tirst class men range from 8 Annas to
12 Annas per diem.

DrIpgEs.

51. Dridges are built with semi-circular,
sezmental, or clliptical arches, of stone or of
* bricks, sometimes of stone with brick arches. It
is impossible to state cost, for the price of materi-
als varies so much in different districts and in
different parts of a district. ’
52. Depends entirvely uponthe character of the
country through which the road passes. '
53.  Masons 8 to 12 Annas per diem, Stone
.cutters 6 to 10 Annas, Carpenters 3 Annas to 1

Rupee.
LABOUR.

51. Give a general description of differcnt
bridges with their cost ?

£2. YWhat is the average number of bridges

per mile ¢ ) .
53." What ratcs are paid to skilled artisans
of different kinds ? ‘

54. Whence is labour obtained, and on What 54. Trom the ncighbourhood of a work and
usually on daily pay.

terms ? - ; . -
55. Is any of the labour imported? Ifso,at  85. Labour1s scldom imported.
what cost ? ’
5G. Is there any system of agreement? If so,

what is the character of such agreement?

56. No syst;m of agreement for daily labour.
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57. Isthe cost
of the road ?

58- IS th oanl
or artisans ?ere any organized body of labourers

99. Is any labor on the roadg f,
Pioneers or Military? Ifso, at berlormed by
what charged ? y » at what rates, and to

-60. What is the ave
for labourers ?

61.. Are there different grades? I
are they distinguished and pgid ? fso, how

of importation charged to cost

rage daily rate of pay

62. A i
oo re women and children employed on

63. THow are the labourers ang others tasked?

cipline? Orto ensure the completion of
65, . Arcthe labourers paid whenltl)r(l) tltll::n‘;asiz
changing from one pl.ace of work to another ;‘c '
OrGS.henArf Vthetydpa,f{d when sick ip hospiéalf
even N !
o rher ?p ¢¢ Irom working by gtress of
67. Ismedicalaid piy.
481 en t
80, how is it charged? End wha,
. Is rice issued at g fi
whgg quantities ?
- Is there any losg o the ri
v e 1
pa;iroéf t}l\' hflutbare the charges be;;;edtl’:}‘xl: ;zgﬁdz
e labo i i ar
Day of urer included in the cost of 5

71. How far islabo ]
migy to estates ? tr afforded by the proxi-
2. Do coolies pref. i

beirn;g eHX)loyed on lx')oad: morking on Sotates to
.13. Are the wages paid t

higher than those paid to eI;tate cgolies ?
74, Are coolies entiged from the

crxmrps employed on the cstates ? Toads by
gg {&re there many desertiong ?
. h)' Vhat is the general system

with regard to labour on estates ? porsued
_77. Do the high :

64. What system is adopted to enforce dis-

road cooljeq

79.  How far ig th )
in road-making? " tra%b 8ystem pursyeq

80. What

work ? are the rates paid for cont;act

81, What is the
vision and Establishéiﬁi’?’ character of Sup

er-
82, .
x}ﬁ’ Proportion of

borne o £ the Supepvic:
xed or s Pervision ig
and what ia 1 Provigional Egtat1:
tion 1 18 tharged tq the road undeibilosxl:sl?enb
ruc-

an i .
Engincers op gyl 00 Superyiged

other Officers? 1f 80

by Military
allowangeg charged 2’ to What are

- Lo why .
_employed? Apq gs sﬁﬁfnt 18 Native

; S ..
satisfactory results 1 Upervision

Supervigion attended with

57. See No. 55.
58 No’ if

and Miners,l Yo except the Corps of Sappers
59. Don't know.

60. Two Annag,

61. Three Ap .
to the better clasgiﬁer diem are sometimes paid

er | a R A
of pay l;-dli’:txnt‘,tion_ bourers ; difference in rate
.« Yes.

€3. §
dae 0 much work to pe done per man per

64, Non- .

0.

€ver paid whep

strees; of weather, =0 fFom working from
. 0.
68‘ NO.

S‘Sg %ee No. 68.
- Petty Superintendepee ouly,
71. Don't know,
72. Don't know.
73. Don’t koo,
- 44, Dopg know,

75. No. )
‘7(.)'. D0n9t know_
. Don't know,

78. Doy’ b know.

79, Very1:
als, 1y littlo beyong the supply of materi-

80. Th
Tates for ¢ answerg already recorded regarding

m 1 .
his questionz.itcrmls and labour apply also to

Snrnnwsxon.

81. There ig

there ig a5, a pe the fixed Establishment and

Tmanent Petty Establishment.

82, .
of India..Ah‘e:ldy Teplied to by the Government
83. DO. dO.

84. The Suborg;
half Natives, uTlr:m

Wwhole satisfactory,

ate grades are perhaps one
alive Supervision is on the

.

P
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TrANSPORT.

85. Tlow is the cost of transport borne ?

85. 1Isthereaspecial vote for transport? Or
is the cost of transport in each case charged to
the construction of the road ? '

87. Are clephants, camels, or donkeys
extensively used in transport? If so, what do
they cost per mcnsem or per annum ?

88. Are carts employed !

%9, What is the cost of a pair of bullocks
and a driver per diem.

90. What is the contract price of carts per
diem %

91.. Arebarrows or hand-carts in general use?

92, Is any transport performed by men? If
£0, at what cost ?

85.} Already replied to by the Government
86.§ of India.

&7. No.

88. Yes.

89. At present 12 Annas to 14 Annas per
diem. ‘

90.  With bullocks and*driver Rupee 1 per
diem.

91. No.

92. No. -

CiaracTER oF TraFrFIC.

93. What is the character of the traffic on
different roads?

94, What description of carts are used ?

93. What is the breadth of the wheels in
ordinary use ? )

96, What weight is carried on a pair of
wheels ? i

97. Ilow many wheels pass over the roads in
the course of a day.

98. What is the average duration of each
road ?

99. Ias any relation been observed between
the duration of the roads and the number of
carts which have passed over them?

93, On good road the traffic is principally
carts, on indifferent or bad roads by bullocks.
94. The ordinary native carts.
95. From 1% to 2 inches.

96. " From 860 to 1,500 Ibs. \

. 97. Varies of course as the traffic. On some
roads 3,000 two-wheeled carts passin one day ;
on other roads not more than 100 carts pass.

98. Deon't know.

99. Yes, but not sufficiently so to form any

reliable data.

MiscELLANEOUS.

100. IIow arethe supplies from the workshops
charged ? . :

101. TIs there a separate vote for tools? Or
are the tools charged to the roads on which they
are used ?

102. Whatis the cost of lines or buildings for
the accommodation of those employed on roads ?

103. What is the character of such buildings?
And how many are erected for a given length of
time ? :

104. Whatis the system of pay? And what
time is lost in paying?

103. Are there any gcneral votes bearing
upon the construction of roads, the amountsof
which are not charged directly to the cost of roads?

Caxe, Guppacur,
21tk January 1867.

100.  Already replied to by the Government
of India.
101. Do. do. .

102. Lines are~seldom or never built.

103. See No. 102.

104. Pay is issued every 7 or 14 days, and
the people are generally paid between 12 and 2
. M., so that very little time is lost. o

105.  Already replied to by the Government
of India. ‘

. (Signed) J. GEORGE,
Assistant Engineer, D, P, W.

Questions and Answers as called for by the Superintendz’ng Lngineer,vide Circular
No. 75 B, dated 17th January 1867.

Roaps.

1. Describe the general character of the .

roads in hilly districts, and the materials of
which they are composed ?

There are no large lines of road running
through the hilly districts in this Range, except-
ing a portion of the 15th and 1uth miles of the
Dharwar road ; the general character of thig
road is dusty, caused by the ashy nature of the
soil of wrich the hill is composed. The road is
composed by a side cutting into the hill ; slope
averaging from 1 in 40 to 1 in 50,'and the
road surface is composed of small stones picked
up from the lowerslopes of the hill, which bind
and form a hard surface.
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2. Whatis th .
ferent widths ? e usual type for r(fads of d;f-
3. What system is followed in formine

road surface, before laying on the metalling the

Th
2 e former road surface is cut up and lovel-

led ; , »
evgr’ytlhe .f:(lft-re Of road is raised half an inch for
then laig‘ in “ldth.; a layer of good gravel is
both sides of g e s, 24 O inches deep on
is Iaid. & road, between which the metal
I ) .
ekt e o O the road or the' ground bo
on the formz 90se carth, a coat of gravel is laid
removed andr’ or the latter ; the loose sand is
sand ig Il’lixed & coat of Llack soi] with coarse
metal. Iflay 15 laid on Previous to its recoivine
arge rough stone be procurable near

the epot it ;
i S u X
3 Annas g cybie 38'23df °r fencing, and it costa

16 roads in th;
nor has therg 1, his range are not fenced in,

4. Isit usuw,l' to ado .

1 s 3 pt any snb-st i
fering in character or material fro::a:;‘}lx? o
face metalling ? I 80, describe it, sur

. R

a 5. fz}'e-th; froads fenced in 7 1f
escription of fencing i
Coser) cing 13 used, and w

SO, Wh&t
hat is jtg

6. What ig the total cost per mile of pogqq O J0INg. °en any espenditure incurred for
with different widthg of metalling roads, For g ro: .
? g sub-diviq d 6 yards of . -
under the following heads, viz, :—— Vided ] yard in bread} opaetalling in the centre,

@¢. Earth-works including retain:
and rocks), ( retuining wallg

b. Side drains,

¢. Cross drains or culverts.’ TNupeeg 58, ’

For one culye

d. Dridges, wipees 123

rt with one vent 3 feet x 3 feet

e. Metalline : D
R a5° . - 0 dO. do s .
7. Miscellanooys, . Rupeeg o Q(joaccordlf’g to circamstanaeg
According ¢ CI_)CI‘ mile, average cost, |
, . S Y .
9. What syster of drainage ig adopted ? Cen(t).. Cumstances. Sundries .5 per
) pen draing i
10 . S 3 on sideg o -
to cartl ‘?V hi;c 13 the average per-centage of rock CORs fo c”cumst&n(:esf roads water-way ac-
carth ¢ And what are the ayer y ock seldor jf .

A ‘o
of rock and earth per mile ? S¢ quantitics

11, What isthe usual width all
the metalled portion, and are tileareof‘;i%-ggﬁ;l%

: eve re L
s0il generally 'compoself‘l ’;}?ﬁlzrcﬁlz;r;t 1fbxs range,

One yarq oy either gide

ed in t]ig rango 3 00 foot-paths allow-

EARTH-WORI;.
12.  What is th : - .
Jard? ¢ cost of earth-work por cubic™  From Anngg
15. What is the cost of rock cutting ‘0 Annag 1-6.
[~

cubic yard ? per

Ru ee
16. " Are there many boulders ? Peelto Rupecs

1.5
50, whyy 5-0.

i3 the e of removigy th A a u
. g them? re Cre are by in >
estimated as 80 much rock ? . they boulders A Hers Some places ; removin
H o

17. Isth : . 1
¢re much materia] no&eshmated a3 spcr cubic yard, Boulders are
One,

0 much rgek,
PeT cubic yard ? |
10. Tsrock ¢ :
quire blasting “hned ag materia] Which re YV
® les.

+ Are retain; ‘
: ng w
3 subitituty 1 earthbslozgiz lzlsed extensively o Yes
. ~Y 80, what i . ’ .
in such oty s W ;: igh:hcharacter of Masonry g
ones g

of the st'nfe p’I_ed one above another ; the base
Fouﬂdatio e be‘,n'o’ perpendicular to the slope.
eight 'm?l }9 1aid 3 feet thick to about 3 feet in

~ half a;'o(ot ST every yard in height it decrcases

¢ itis carrieél“ after 3 yards in height, after which
ness, byt th'up to any height half'a yard in thick-
, 18 depends very much on the resist

Wha.t 18 ’

th, ance ¢
yards of retainingiv ?i" rage numpe cubie ;}:rga.r th has to meet with. The cost per
all pe v 18 from Annas 4 to Annas 8.

ber of . 1.
Per mj]e oL cubig :
of
Aroad z ] 0o avcr:'lge can be . A hi ch de_
i . pends oq circumgt given ; thi3 so mu
umstanzes,

€0t heighty of a1 and th ¢ thitckncss for diffo.

e cos per cubje yard ?

21. R

v

fon % VR

s
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22. Describe the general character of the
metalling and the materials of which it is com-
posed ?

23. What is the average thickness of metal-
ling ¢
21, What is the averaze cost per superficial

yard of metalling ? L
25. How is metalling laid ? Is it piled ?

943

“ile

What is the cost of each of the following

7 items “in metalling, viz, blasting, sledging,

breaking, piling, stamping, or rolling ?

27. What is the average distance to which
metal is conveyed from the quarry ? .

28. «What is the cost of transport of metal.
for different distances ?

29, Is the bushel in use as a measure ? If
not, what measure is used for metal ?

3. Is the measure heaped or not ?

31.  low many cubic inches docs the measure *
coniain ?

32. Ilow many cubic inches should be allow-

ed on the average if the measure be heaped ?

33. How many cubic yards of solid rock are
required to make up a given number of measures,
say 100 bushkels ?

In this range no road has been thoroughly

metalled,. but large portions have been metalled
by a layer of stone or boulders picked up from
the adjacent fields broken to 1% inch in diame-
ter, laid on 4 inches thick; good gravel is sprink-
led into the crevices and then tamped if water
be procurable ; if not, the stone is left exposed
which then gradually bind from the traffic going
over it, . .
Four inches.

Annas 3.

Metalling islaid by the hand 4 inches thick,
with a slope of half an inch to every yard in
width, from the centre. Stones or boulders ate
collected in heaps by the side of the road and then
broken ; after laid it is blended with gravel
and then stamped or rolled.

Dlasting is never resorted to for metalling,
boulders being procurable on the sidesof the road,
sledging is also very scldom resorted to. Break-

" ing costs from 7 Annas to Rs. 1-8-0 according

to the nature of the boulders, piling 8 Pies per

cubic yard, stamping from 3 Pies to 1 Anna

according to the distance water is pracurable.
»From one to three miles. .

Three miles Rupees 2 0 O per cubic yard.

Two 1] 9 1 80 3 1]

One ;: " 010 29 "

The bushel is not used as a measure, the
parah is generally in use. .

The measure is not heaped.. .~

4,000 inches.

4,600 inehes,

No trial has been made to arrive at a dé,ta,

CuLvERTS.

84. What is the average number of culverts

of different dimensions per mile ? . .
85. What is the general description of

masonry of which they are constructed ?

56, Isthe stone for masonry generally near
at hand ? )
57. Is the stone blasted ? If so, does it

laminate with an even bed, or break up with
an irregular fracture ?

38. What is the cost of procuring stone per
cubic yard ?

84, What is the cost of lime delivered on
the work ? :

40. What is the average quantity of lime
per cubic yard of masonry ¢

41. What is the proportion of lime to sand
used ? :
42.  What description of lime is chiefly used ?
Is it of good quality ?

43. Is there hydraulic lime in the district ?

44. Are bricks easily obtained? What are
their dimensions and cost per thousand ?

45. What is the cost of brick work per
cubic yard ? ' R

Two.
Granite stone in chunam.
In some instances, but not generalli';

The stone is not blasted, but quarried, and it
laminates with an even bed,

From Rupee 1 to Rupees 1-12-0.

Slaked lime from Annas 6 to Rupee 1 per
parah. ‘

One and a quarter parahs.

One of lime to three of sand.

~+ Common lime of very good quality,

Yes. .
- No. Theymeasure 9 inches x 4} inches
2, and cost Rupees 4 to 7 per 1,000.} e x
From Rupces 5 to Rupees 6-12-0.
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46. What is the cost of magonry per cubic

yard ?

47. What quantity of masonry does each

Mason complete per diem ?

48. Are elephants employed to assist in

building ?

49. What is the average cost per lineal yard

of different dimensions of culverts ? Andw
is the cost of their faces ? ¢ And what

50.  What are the rates paid for Masong ?

Rupees 3-6-0,

Two and a half cubie yards.
- No.

None constructed lagel is i
1 e Y. The cost is in
aceordance with the number of cubic yards of

masonry contained in each culvert,

From Annas 5 to Annas 8,

Bripggs, )

51. Give a general description of different

bridges with their cost ?

*52.  What is the average number of bridges

per mile ?

'

53. What rates are paid to skilled artisang

of different kinds ¢

Lazrour.

5% Whence is labour obtained ? ang on

what terms ?

*

55. Is any of the labour imported 2 If so,

at what cost ?

56. Is there any system of agreement? If

g0, what is the character of such agreement ?

57. Is the cost of importation ch
the cost of the road ? d arged to
58. Is there any organized body of roaq

Iabourcrs or artisans?

59. Is any labour on the road performed

by Pioneers or Military ? If so, at what ?
And to what charged ¢ P ek mates

60. What is the average daily rat

for labourers ? 7 Tato of pay‘
61. Are there different grades 7 If

are they distinguished and paid ? =0, bow

62. Are women and childre
the roads ? n employed on

63. O
s 2IIow are the labourers ang others

.64 What eysten ;
cipline, or o ensure 'chls -
65. Are the

march, changipo
another ? ging fr

€6. Are they paid when sick j

or when pre
weather ?p vented from Working

67. Ismeg; 1 aid g
Ttag, pos Medica aid given to ¢,
e OW 13 1t charged, anq what'ie

pted to enfore g,
& completion of thq taslis?
OUrers paid whep g the
Om one place of work to

0 Hospita} 2
by stresg of

labourérs ?
S the cogt of

d at afixeqd rate? Ir 80,

. oY 18 th
issued 1 ®T® any logg o the rice ¢
us

- Nature,

The cost of the bridges constructed in this

Tange cannot be arrived i :
this Office, there are at by the records of

various lengths ; the

) nix}lle bridges of spans of
Lhe arches are generally semi-
circular, and built of brick in chunam. d

One bridge for every 23 miles in this ran ge, but

the roads gencrally are § i
y are incomplete in thig res .
Several deep nullahg still relg)min unbri?iigd{) ot
(-1

Carpenter 8 A
Blacksmith 10 ’s., A z?ril(ilSG e
Bricklayer 8 . 7 :: and 6 ©

9

From different villages in {hi
Men at Annl:]zs gl.l fages in this range.

Women at ,, 9

Boys at - ,, 1and Pies 4
No labourers are importf;.&

) »
No agreement is made

had and are paj » beople generally to b
paid wh y to be
No coolieg importeeél, ouly ét work. ‘
None.
" None.

Annas 3, Annag 2, and Anng 1 and Pieg 4.

)
Ten, women, and boy coolies.

fen g id

Vome;e Paid Annas 3 per diem,
Boys ?” » 2 s
Yes. 2 7 1'4 "

According ¢4 4p, na

employed upoy bure of the work they are
© AN cooly iy

n
boul \ break half cubi d of
ders, ug this very mych di;elncdsy :i,rn its

Fines,

Labourers are generally paid when at work,

n? Payments are mads for marching” from one
Place to another,
o

. No medical aid is given, and no charges are
1ncurred in this respect. . '
Norice is issed.

No rice is issued.

—
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70. What other charges beyond the regular
pay of the labourer are included in the cost of
a road ? . .

71. How far is labour affected by the proxi-
mity to Estates ? '

72. Do coolies prefer workingon Estates
to being employed on roads ? )

" %3. Are the wages paid to road coolies
higher than those paid to Istate coolies ?

74. Are coolies enticed from the roads by
crimps employed on the Estates ?

75. Are there many desertions?

76. What is the general system pursued
with regard to labour on HEstates?

77. Do the highest rates prevail in those
districts in which Estates are most numerous ?

78. What is the proportion of non-effectual
labour ?

%9. How far is the contract system pursued
in road-making ?

80. What are the rates paid for contract
work ?

None.

_ Some months in the year, generally while
harvesting is in progress.
Yes.

No.
No.

No.
Paid by grain.

Yes, '
- One in fifty.

Petty contracts were made for laying on metal
4 inches thick in some places.

At Rupee 1 to Rupees 1-2-0 per running
yard of road. ’ -

. SuPERVISION.

81. What is the general character of super-
vision and establishment ?

3

84, To what extent is native subervision
employed, and is such supervision attended with

satisfactory results ?
: _ Traxsrorr.

87. Are elephants, camels, or donkeys ex-
tensively used in transport ¥ If so, what do
they cost per mensem or per annum ?

88. Are carts employed ?

89. What is the cost of a pair of bullocks )

and a driver per diem? ]
90. What is the contract price of carts per

diem ? .
91, Are .barrows or hand-carts in general

uge ? .
92, Ts any_transport performed by men?

If so, at what cost ?

A road Goomastah on 15 Rupees per mensem
is employed on 10 or 13 miles, who 1s to keep a
list of the coolies ; the coolies are worked by a
leading cooly, who not only works, but is also
beld responsible for the quantity of work done
by his gang.

Native superintenlence want watching, and
when they are watched they generally give
satisfaction.

e

No such transports are used.

Yes.

Annas 12 to Rupee 1 and Rupees 1-4-0.
Rupee 1.

No. .

No transports performed by men.

TrarrIC.

93. Whatis the character of the traffic on

different roads ?
94, What description of carts are used ?

95. What is the breadth of the wheels in
ordinary use ? - .

96. "What weight is carried og a pair of
wheels ?

97. Ilow many wheels pass over the roads
in the course of a day ? )

98. What is the average duration of each
roud ?

99. Has any relation been obscrved between
the duration of the roads and the number of
carts which have passed over them ?

.

102. What is the cost of lines on buildings
for the accommodation of those employed on the
roads ? f

Generally cotton carts, diameter of the wheels
from 3 feet to 5 feet.

Common hackery, which have made-wheels,
also some solid wheeled carts 24 to 3 feet in
diameter.

Three inches generally, but sometimes a little
less, say 2} inches.

1,000 1bs.

Average 150.

\

lr No observations have beern made,

MisCELLANEOTS.

Not known.

=
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. 103, What is ¢
lngs) avnd hOW
lenlgotil of road ?
. - . What is the system f . .
time i3 lost in payi v o'pay tAnd what i

v ymg'l ayment 18 made hol
and as they whie

he character of such by
many are erected for g gl;:,lg; None, S

people are at work,

BELLARY. K : lost. re generally tasked no time is

R9th March 1867, ‘ . e
(Signed) S. CLARIDGE,

R : Supervisor.

. No. 1, o
Questions and Answers as called forRz': (;D

1. Describe the general ch 0. dated 11¢h 1
cUesenbe the 3 anuary 1 V
roads in hilly districts, and them;t::er?fi the  Roads ip hilly dist y 1867, No. 96.
which they are composed ? 1als of the valleys, or W}?erelts}tlpc,ts are carried along
the side of the hi]) the l:&:d lg]l?racflicﬁ‘ble along
) 0 cing half in cut-

ATUR RANGE.

2. ———

3. What system is followed jn fofmin

road s g the

urface before laying on the i In § i
o rm g
etalling 2 Surfaco is g%‘rl;; :ﬁ;ht::s gravel or rock, the road
cording to the gmdienltmmed’ e jaid 0w so-

» Which willsi): 2;1‘ after the same has

» th : ter it hag

it o LT
metal well r:0tton’ the earth thrown

-Stratum, di- 2 being Jaid o, 800 previous to the

.in rog
rock h ffgf i,.ct%“s“ucted oL cotton goil
0Ck wherg Procurablel* thaislay er of sand or slate
» acts as a sub-stra-

fering in character
metalling 7 If 80, d

5. Arethe roads fenced in? Ifg

, vhe metg), 1,
Ay oads meta ig > Pub wherg the gnil :
eription (l)nf fencing ig used, and whgg ! vhat des. or af once Put on, e soil is hard the
with diff a6 18 the tota] eogt 18 it3 cogp ? 02ds in thig ranee )
Werent widthg of parcr Mile of roag 8¢ are not fenced in.

under the following heads nifi);al-ling

sub-djv; The averao
a. Earth work divided  eng F o cos

Widthe of eost POF milo of road with diffor-

ansd- dmf;is)‘ (mclu@ing Tetaining wallg ggﬂy;ards I?Ietal, 188 would be as follows :—
. 1de " rains. ) ~Wor . RS,
C. H
7 rr?szr S:ams and culyerty, %lde draing 600
e. Metallin;g, ’ ’ ross dra,ins‘;,:n 400
J. iscellaneqys, ndge:" d culvertg e 800
. LI?talhng . con . 1 000
scellangoyg e e 2,200
‘ w100
' Total .. 5,100
%ve yards Mety] .
arth-work 500
1de dryipg 400
riorains and calverts .. ... 800
zes
Metalling " 0 ee e 1,000
h‘llscellangous tee “oe e eve 2’288
. Total ... 4,800
our yardg g ~
Earth worg et. ) 400
Clde dl‘a,ins .‘ ) veo oo n‘- 400
‘ © By daing gt 7 g0
Mndges ves 000
Calling e ae e BEO
Miscellaneoys ** 1’;80
. "l"_

To'aal a0 4‘460

b
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9. What system of drainage is adopted 1

10. .
11. What is the usual width allowed beyond
the metalled portion, and are there foot-paths ?

12. Whatis the cost of earth-work per cubio
yard ? .

13—14. .

15. What is the cost of rock cutting per
cubic yard ?

16.  Are there many boulders ? If so, what
is the cost of removing them? Are they esti-
mated as so much rock?

17. 1Isthere much material difficult to be

-Already replied to by the Government of India.

To convey the drainage in a level plain, dit-hes,
termed side-drains,are excavated parallel with the
road and a few yards on either side which should
be led away into the natural water courses of
the country. In side hill roads a drain is cut
on the uypor side about 8 or 10 yards from the
edge of the road, and this is led across the road
at intervals, under masonry culverts.

The usual width allowed beyond the metalling
is one yard on either side ; there areno regular
paved foot-paths constructed

The cost of earth-work usually varies fromﬁ;}
t> 4 Annas a cubic yard, depending upon the
nature of the soil. ’

Already replied to by the Government of India.

Rozk cuttinz would cost from 4 Annas to |
Rupee per cubic yard.

The removal of large boulders should be esti-
mated as clearing so much rock.

The cost of such material per yard would be

removed by spade or mamooty but too soft for * about 3 to 6 Annas.-

blasting ? “If so, what is the cost of such materi-
al per cubic yard.

18. Isrock defined as material which fe-

quires blasting ?

19. Are retaining walls used extensively as
a substitute for earth slopes? -

~ 20, Ifso, what is the character of masonry
in such walls, what is the thickness for different
heights of wall, and the cost per cubic yard.

21, ——

22. Describe the general character of the
metalling, and the materials of which it is com-
posed ?

: 23. What is the averago thickness of metal-
ing ?

24, What is the average cost per superficial
yard of metalling ? : )

25. Ilowis metalling laid ? Is it piled at
the side of the road, and after being laid is it

. watered, stamped, rolled, or blended with gravel.

26. What is the cost of each of the follow-
ing items in metalling, viz. :—
Blasting.
Sledging.
Breaking.
Piling.
Stamping or rolling. .
27. What is the average distance to which
metal is conveyed from the quarry.
28. . Whatis the cost of transport of metal
for different distances ?

29. Is the bushel in use as a measuro ! If
not, what measure is used for metal?

Rock is not defined as material which require
blasting, the term would also ‘refer to such as*

" would be removed by a crowbar or pickaxe.

-Retaining walls are generally used in side
hill roads, when the natural surface inclination
is v(iary great, to sustain the earth-work of the
road.

Retaining walls are generally built of rubble
masonry ; the thickness at base for a wall two or
three yards high being about 3 feet at bottom
and battering to 14 at top, cost-about 33 to &
Rupees per cubic yard. .

The metalling generally consists of broken
stone, either quartz or limestone, which should
not be larger than 14 inch cubes,

The average thickness should be ten inches.

Cost per superficial yard of metalling would
be from 4 to 8 Annas.

Mctalis first carted from the quarries and
piled in heaps on the side of the road, it is then
broken to the proper size and laid on, over this
a course of 3 inches of screened gravel is put on,
well watered, and rolled, so as to form one com-
pact mass. :

Metal broken into 1} inch cubes would cost
about 8 Annas per cubic yard, it is usually
quarried in this district, %nd then broken with
hammers. |

.

In some cases it has to be carted from 3 and
4 miles, but the average distance is § to 1 mile.
A cubic yard of metal would cost as follows:—
.Lead from quarry § mile 4 Annas.
Do. do. I do.6 do.
Do. do. 2 do.9 do.
The bushel is not used as a measure, but
parah. )

o
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30, Is the measure heaped or not,

31. How many cubic inches
measure contain ?

32.

33.

o .

31, What. 13 the average numnb
of different dimensions per mile ?

35. What is the wmen
s, eral deserints
masonry of which they a\g‘;e con“ru::za\gh\(m of

36,  1s iy
s ks the stone for masoury generally negy
Is the stone blasted ¢

does  the

er of culyerts

87. .
_laminate with ed ! If g,

’

cubic yard ?

39. What i : :
work 7 hat is cost of Iime delivered on the
40. Whst is the

cubic yard of
41.) mason

average quartit
d ry.
What Proportion of }i

Y of lime per

- 42, What descripti o to sand used 1
- e good Quali(;:lylpitmn of lime is chiefly used?
8 there hydpnnlia 15 . s .
Are brickwhﬂuhc lime i the district,

8 easily obtained ?

nd cost per 1,000 What are

their dimensiong 5
45,
yard ?
46,
Yard ?
47. What qua,

ntit
mason complete per di’;nfg masom'z does each
48.  Are eleph 3
. bhants emply :
bu‘ilggxng? yed to assist in

What is the av

. ®average cog S
of different d\qxensxons of cuclszt~t0f lingal Yard
the cost of their faces, -0 and whay

50. What ave the Tates paid for WAgopg 1

ong 1

5.,

52.
53. What rat

of differep kind:?

e t—

are paid ¢, skillgg artigan
33 3.

51,

Y .
termg ? Yhence s labour obtained

» A on whyy
5 Tsap

what cogt g7 of the laboy, importeqy It

56. IS th ) 801 at

hat i the gy, ALY yste
Character m of agreen

of guch 5 entt

8reemept ?

57.

-\.\

If 8o,

' '{I‘he parah measure is not heaped, but struck

level on the top.
The

) parah measure contains 4,00 i
inches.: 000 eubie

The averaze nu*nbex; of
age nu culvert
4 f'cxct would be about 4 per mil
. ‘h\e MASONry 13 genergl]
"oLC MAzONTY Wit)y ashlar

The st
stone fo s
able frop adi + Masonry is

8 from 3 feet to
o.

¥ regularly coursed
foing,
: ore or less obtain-
léi)ttargce of 3 to 5 miles. ‘
obtainable in thi i i
I avie m this range is lami-
ﬁ'grtzfd(; (}{ld br(:."lks up with an even bed, comes off
™ to 9", are easily procurable.
R & cost of s'one per cubic yard varies from
upce 1 to Rupees 2-8-0.
verage 8 Annas per parah.

Two parahs per cubic yard.

Two of sz{nd to one of lime.

e lime used is procured I i i
ol s | d by burning lime-
*2_tng%l§1‘§§’rgfil.mh 1s plentiful'in this district.
Bricks are made in pl
proix},red ;_the size hein
X 3", and cogt about 6

bout Rupees 6 per ¢

aces where fuel ig to be
g after burnt 9" x 43"
Rupees per 1,000.
ubic yard, 4

Rupees 4 to 5 Per cubic yard.

In ple « 1
T n]d abutn Cnts a'ﬂd Such ll]\e a mas

+ of a yard per day, but in wall-
X considered fair.

The dimeng;
1008 of o
culateqd and re«iuce&ttcﬂ

erts are ygual
A sually cal-
theq Btruck 4, y

0 ¢

- AdS0ng 5 coordingly WIie yards, and the rates
1e &i Je

2ng clasg T Agn:g at the rat, of 8 Annas cach,

Brxckllayers, 1st clags ... 8 Annas.
0. 2ud e T ow
Carpenters, 1st :' 12 :.
X st )
Smiths, 1:3 ” ]g ::
S Do, 2nd " we 8 o
boue Masons, 15t .\ v 8
3 0. 2 7 !
Sawyors, ]:td " 8w
. 0. 2nd |, o 1w ;
Labour i he villag s
but skilledls OWtained from the villizes 'att‘:xo in

workmen are usually met Wi
Arge stations, No regular agrecwe?
: nto with workmen.

No Iabour jg imported.

Therg
workmay
cuted ang
fOOt’ then

towns anq 1
18 entereq

13 no .azrcement entered inta when ;
'€ paid by the day, but if work i8 £X7
Paid for at 5o much a cubic yard

3 formal agreement is drawn VP:

!
{
!

S -,

I
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58. TIs there any organized body of'road
labourers or artisans ¥

- \

£9. Is any labour on the roads performed by
Pionecrs-or Military ? If so, at what rates to
what charge? .

G0. What is the average daily rate of pay
for labourers ?

- 61,  Are there different grades? If so, how

are they distinguished and paid?

62. Are women and children employed on
roads ?

63. How are the labourers and others tasked?

61. What system is adopted to enforce dis-
cipline or to ensure the completion of the task.

65. Are the labourers paid when on the
march, changing from one place of work to
another ? .

66. Are they paid when sick in Hospital,

or when prevented from working by stress of

weather ?
67. Is medical aid given to the labourers? If
80, how is it charged, and what is the cost of it ?

68. Isriceissued at a fixed rate? If so, at
what quantities?

69. —

70. What other charges beyond the regular

pay of the labourer are included in the cost of a
road ?

71. How is labour affected by the proximity
to estates

72 to 78.

79. llow far is the contract system pursued
in road-making ?

SR

80. What are the rates paid for contract
work ?

81. What is the general character of super-
vision and establishment ?

82 and 83. N

84. To what extent’ is native supervision
employed, and is such supervision attended with
satisfactory results?

0

There is no organized body of labourers in
the district, but almost in every village Wudders
(or nawvvies) could be procured, who are accus-
tomed to_exccute earth-work and pitch a bank .
or quarry stone. _

No labour is performed by Pioneers.

A cooly is paid at the rate of 2} Annas per
diem: ‘

- There are no grades, all male coolies receive
2% Annas per diem.

Women and children are employed, the former
receive 11 Annas and the latter 1 Anna per diem.

A_certain number’of men, women, and boys.
form a gang, and. to this a certain portion of
work ig given out, which is expected to be com:
pleted by the evening,

A Pygust or M?istry is generally put over the
gang to ensure the task being worked out, and
the coolies are fined should the,same be incom-
plete. '

No.

No.

No.
No.

Besides the pay of the regular labourer a head
cooly or foreman is employed over every gang,
and over two or three a Maistry or Time-keeper.

There are no estates in the proximity of this
range.

Road work could entirely be given out on con-
tract, the quantity of earth-work performed being
measured and paid for by the cubie yard, and
metalling by so much the running yard of road-
way completed ; masonry of culverts, &c., should
also be given out, paying the contractor for the
number of yard of masonry exccuted by him.

The rates paid for contract work are as
follows :—

Earth-work 1} Annas to 4 Annas per cubic
yard.

Metalling running yard 1} to Rupees 2% Rs.
per running yard of road, 3 yards wide 10 inches
deep.

Masonry 4 to 6 Rupees per cubic yard, Point-
ing 2} Rupees per 100 squnare feet.

A line of road of about 20 miles under con-
struction is superintended by a Talook Overseer,
who is under the immediate orders of a Sub-
Assistant Engineer. Under the Talook Over-
scer again are Maistries who are directly in
charge of the working parties.

_Already replied to by the Government of India.

All the Maistries employed are natives, and
require very much looking after, the greater
portion being untrustworthy and deceitful, and .
must not be depended upon,
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/5.
88.
87. Are elephants, camels, or do
“tensively used in transport 7 If 50,
¢ost per mensem or per annum, ,

I8, dre carly emploed
89. What is the cost of a pair of bullocks
and a driver per diem ?

90. What is the contract price of carts per
diem ? .

91. Avre barrows or hand-
use ?

92. Is any transport performed by men ? If
80, at what cost ?

93. What is the character of the traffic on
different roads.

——

nkeys ex-

what do they

carts in general

94. What description of carts are used ?

95. What is the breadth ofthe wheels in ordi-
nary use ?

96. What weight is carried on a 1
wheels? & pair of

. 97. How many wheels
m the course of g day ?

93.

Pass over the roadg
What is the average duration of a roag}

‘\;90,2 \00\, and 101,

» What is the cogt of I; Ny .
the accommodation of t° lines ot buildingg foy
roadst

103, Whys;
and how gy &
of road }

the character of g

Jare eree “Qh b\uldings

ted for o given

104, wy

time is 1ogt iat i t.he 8ystem

1 pa»)'lng %

105,
CAMP, POTI‘ADOORTY
let May 1867

QueSHOns
nd dnsyweyg
regardin g Ce

: Describe g,

. . e

;‘iﬁii :gelnlly dis .gerfe:;;l charactey of th
2. Wi Composedy  © Waterialg

i
ferent widthssz ® Usual type for roq

: What .
Toad surfycq ?)Zi‘giml i Howed

ng
4. ey
fering ip Usua] g adopt ap
metallingc'¢h arﬁctsor or Y BUb-stratum’ 4

Tnaterjg]
describe it, from the surfae

hose emplloyed on the

length

of Pay, ang what

i .
¢ laying op the mnetfz(l.)l!irxpm% the

These are not used in this range.

Carts are employed.
12 Annas to ) Rupee

The same as above.

Barrows or hand-cartsare not used extensively,

buf\T in repairing roads they are useful.
0.

The traffic is principally carried through on
common two-wheeled carts, pack-bullocks, and
asses are also extensively used, about 800 to
1,500 carts per diem pass over first class com-

- munications, and about 200 to 500 daily over

& minor road.

The common country carts consist of a wooden
fram:e placed over the axle, to which are attached
a pair of wheels 5 feet in diamater.

Two inches invariably.

From 1,000 to 1,500 1bs.

On first clagg roads-about 800 to 1,500 carts

traffic varieg from 100 thglg()lgail?;nor lines the
T .
1-epail”ssox€;gw‘mc&a W‘e.“ construrted with minor
at] ind again, Will not deteriorate for
¢a-t ten years, eleriora
A\}\?ﬁ&dylrephcd to by the Government of India.
0 large working parties are engaged op
Tountain passes far away from villages, line®
&re constructed there it costs about 200 Tupees
to hut party of about 1,000 men.
,1hese buildings are generally long ghed
with mud wall and thateh roofs, sometimes,
ever, the coolies hut themselves with baw
mats, 0
Unce every week and fortnight the Overscer ,y
Charge of the work pays hia. gangs gc.ncrary
ctween 12 to 2 during the recess ; but ip VZCC
?Xteflsi\'e works, a half day is lost once a we
I disbursing each man's wages,

’ 3 bnﬂt
how-

hoo

~

(Signed) GEORGE LEWIS.
Supervisor; D, P, ., Poddatur Rang®

—

ylon Foads, a4 called for in G. O. XNo. 96 of
January 1567,

o(;' No roads of the kind ia the Range-
Teof gip.

I“lrst, levelling; gsecond, 8 la)‘(}l‘ ofngCl; thxrd,
3yer of aclected but unbroken pebble ; fourtih
gravel ; fifth, meta). Layers ¥ and 3 will vary m
. thickness wiyp, the absorbing power of the sorl.
o Dswered in g former question.

o e v o wr o

R U S,

»
A7
- ¥l

eal,
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5. Are the roads fenced in? If so, yvh_at No.
description of fencing is used, and what isits
cost? ) .

6. What is the total cost per mile of roads,
with different widths of metalling, sub-divided
under the following heads, viz. :—

a. Earth-works (including retaining walls a.
and rocks).

The cost of the road from Kurnool to Nundi-
cotoor was—

Rupees 660,

b. Side drains. b. . 165.
¢. - Cross drains or culverts. c. v 1,898.
d. DBridges. d. ' ?,?8‘ .
e. Metalling. e. ' J’J'('S\())'
J- Miscellaneous. i v 630.

7. Ilow are the estimates for roads framed !
8. What check is there for ascertaining
whether the quantities actually executed agree
with the estimated quantities?
* 9. What system of drainage is adopted !

Already replied to by the Government of
India, |

In levels, side channels run down to the
lowest level where the drainage crosses the road ;
in hill roads, a catch water channel is put above
the road, the road is barrelled inlevels, and sur-
face drainaze runs off on each side ; in hill traces,
it is generally sloped to the out, and water tables
. put across at short intervals.

10. Whatis the average per-centage of rock Varies on every road.
to earth, and what are t};e average quantities of
rock and earth per mile ?
11.a Wl?a,t ispihe usual width allowed beyond ~ Six feet width is usually allowed beyond the
the metalled portion, and are there foot-paths ? matalling portion.

EarTE-WoORK.
12. What i3 the cost of earth-work per cubic Rupees 0-2-8.
yard ? )
13. Does this cost include carrying to em-

bankment? Oris the cost of embankment formed {{  Already replied to by the Government of

from cuttings, estimated as a separate item? India.
14.  1low i3 spoil estimated ? .
15. What is the cost of rock cutting per Rupee 1.

cubic yard ?

16-y Are there ‘many boulders ? If so, what
is the cost of removing them? Are they esti-
mated as so much rock?

On hill slopes they are generally rolled down
the face of the hill with a lever. There has been
no work of the kind in the range.

17. Is there much material difficult to be Yes. 12 Annas per cubic yard.
removed by spade or mamoty, put too soft for
blasting ? "If so, what is the cost of such material
er cubie yard? . ) )
¥ 18. Isyrock defined as material which re- Yes.

quires blasting ? .
19. Aro retaining walls used extensively as
a substitute for earth slopes?

Only on hill traces, nonein this range.

20. If so, what is the character of masonry Not used.
in such walls ! What is the thickness for different
heights of wall, and the cost per cubic yard?
21. What is the average number of cubic Not used.
yards of retaining wall per mile of road?
MzraLung.

22. Describe the general character of the
metalling, and the materials of which it 1s com-
posed ?

Granite and trap are generally to be found on
the sides of all our roads. Trap makes the best
metal, but is very hard to break ; metal broken
into dice of an inch and a half cubie, enough
gravel added to make it bend, then tamped or
rolled.

4 to 6 inches.

12 Annas to 1 Rupee.

By hand. Yes.

23. Whatis the average thickness of metalling.

24. What is the average cost per superficial
yard of metalling? L

25. Ilow is metalling laid ? Is it piled at the
side of the road, and-after being laid, is it watered - .
stammped, rolled, or blended with gravel} |

P
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ES. A. P.
" 26. What is the cost of each of the follow- Sledging ... "0 3 0 per cubic yard.
ing items in metalling, Vviz., blasting, sledging, Dreakivg ... "0 8 0 g"-
bresking, piling, stamping, or rolliug A S S
. Tamping ... 0 0 8§ do.
27. What is the average distance to which Half a mile.
metal is conveyed from the quarry ? RS. A. P.
28. What is the cost of transport of metal For a distance of one mile 0 0 5 per parah.
for different distances? Fora ,,  oftwo miles 0 0 6 do,
Fora ,,  of three . 008 do.
Fora ,,  of four » 014  do.
29. TIsthebushel in use as a measure ? If . No. Parah.
not, what measure is used for metal ?
30. Is the measure heaped or not ? No.
3l.  How many cubicinches does the measure 4,000.
contain ?
32. Tlow many cubic inches should be allow- It is not heaped.
ed on the average, if the measure be heaped ?

33. Iow many cubic yards of solid rock are

_ Tth cubic yard makes parah.
required to make up a given number of meagures,
say 100 bushels ?

CuLverTs,

3%. What is the average number of culyertg Three
of different dimensiong per mile ? )
" 85. What i the

) general description of Stone i
masonry, of which they are constructed ? %0 in chunam,
36. Is the stone for

masonry generally neg .
at hand ? e 7 near Yes
CoLverTs.
37. Isthe stone blasted ? Ifgo, does it lami. No slate and shal i 3 il
nate with an even bed, or break up with an ¢ #hale laminated worke east 7
irregular fracture ?

38, Whatisth
cubic yard ?

89. What is
the work ?

. °
40.  What is the average quantity of lime per
cubic yard of masonry ?

4\.' What is the Proportion of lime ¢, sand

e cost of procuring stone per One Rupee.

the cost of lime delivered o0 Six Annag per parah.

Two parahs,

used
42. What description of lime i oh: istrd
P iy 1me 18 chiefly ygeds Grey lime stone or marble of the district-
8 there

hydraulic lime in the qrees Very good limg,
Te bricks easily obtaine d% district ¢

One to two.-

W ¢3. _ Al the lime may be made so. 0
45 at gs’thand cost per thousang ?h:xt e in((:{xuclsy 'H’l7 Tpcsyr 1 g o
o ¢ cost of brick-work Per cubie ’

Rilpees per 1,000. . '

. UPees 5-12-0 per cubic yard.

- What P y

yard ? '8 the cost of masonry pep cubic Rupees 3.8 0

~m§;;n Wha anantity of magonry g .
complete per diem ? T Coes egopy

Average § cub; d
N ic yard.
buildingq . O Phants

cmployed 4 assist i

49, What is th avergy - ¢ Rup
e b e erage ost per lin al yarg Rupee 6 hunam
of differey d Wensiong o A7 L yar With cut stone in ¢
the cost of their fa ce;zfcul erts? And what is ‘ace s'th' t i A

50, What ar . ] 1 08 an | “ | ‘e

e the ratsg paid for Masong ? .An " 6,81 11
nas ’ a
51, Give I 'o, o 8’ ve an varia
e ) & genera] description f ¢ ‘ h every t r
ith the o o different 'Impossibl to gi R . ei ti o

br dug. With their 0 ahike. Cost varies With eV
Per mile?

53

. S— of biids fall, facility of procuring materials, &¢-
9. What rateg - o
of different kindg 1

are paid ¢, skilled artisang

. el
Carpenters, Annas 12.; Blackgnuth& Rupe
a30ns, Aunas 12,

e

ot T

' i : tment
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- LaBOUR.

' ; : ily pay.
P is labour obtained? And on  From the neighbourhood. Daily pay
. "hence \
; ? . No.
w}gzg'.te?:zrly of the labour imported ! If 8o, job-work
b genat cosﬁ? stem of agreement ! If  Yes. Written Contracts and job-work.
56. 1Is there any sy e

: =h agreements? . in.
so’ﬁgv}mtlsl,st}tltec;:h&;? (i:::l};oﬁ:t‘:lion charged to the  Practice does not obtain .

57, : coolies
cost of the road ? ized body of road . A yearly staff of a certain n:ix::ber of

58. 1Is there any? organize per mile is kept up on some roads.

rtisans No.
lab&:rerfsoé‘ni; 1;bour on the roads perfor;neda};g .
prisoners or Military ? If so, at what rate,
y d? oo nas 3

to (?(fl.at \g'}llgl;geis the average daily rate of pay  An :

. ; Women
fox;3 llabouArers Qh o different grades? Ifso, how  Yes. Men coolies, Annas 3, 4, and 5; Wom
. re ther

tished and paid? co%ies, Annas 2 ; and Boys, Annas 1}
A a .
ar%;}.leyAdxfstl::gg:neand children emp}oyed on o8 . be Road
the roads 2. d others tasked?  The daily out-turn is inspected by the
63. Ilow are the labourers an Maistry. . vent coclics are. dis.
Wh tem is adopted to enforce dis- Ref('i'a,ctory or incompetent ¢ '
61, at system 18 . k? missed. .. .
cipline, or to ensurebthe com;?zl'f;m\rvlh(;ithgrf mjsche  Yes. DBut thfe prgctxce is not encouraged ;
5 - rers red.
ma?"Zix %ﬁnililgglai"rggl one place of work to local labour prefer
’ o
? ) . .
an%tGlTerAre they paid when sick in hospltal,f Yes
or when prevented from working by stress o . . cient
weather t 1aid eiven to the labourers? If  No work employs % mass of coolies su
ven : . ) R
80 6h7c;w iﬁsi?sg;?ge?ll,( zgulld what is the cost (if it? to ;ﬁ?mre medical al
'68. Is price issued at a fixed rate ? If so, .
in what quantities ?

h Y

LaABOUR.

i issued? Unknown. . . . 1

69. Tsthere any loss Onstggyrgﬁfi ttl}llgs :-zzular Cost of materlalq s?:nd contingencies an

: 13 1 v .

;o.f tl‘leiglt););};:: ;l;gr}iﬂrfcluded in the cost of proportion of supervi .
H ; ivate Com-
aroad ? d by the proxi- No Estates employ laboull)- H blf}t porlx)\lvg,

71. Ilow far is labour affected by S largle; T;m e;ié) priva
mi’% to %states]?_es prefer working on Estates to Yes, for they are better paid.

2. Do cooli
ing loyed on roads? i No.
l,)f‘};g? e'xxl).eo);ﬁe i)\lezges paid to yow} coolies higher 0 .
th?‘;‘ thols\erpacic()lo%?ef S:gz?czg()lflf;n; the roads by The labour market is free.
. (¢] C
erimps employed on the Estates ?

desertions ? High prices will always attract labour. We
75.  Are there many desertion

must pay what the Railway and Canal Company
pay, or loose our (]3100:1{;8.
- : No Es i nge.
76. What is the general system pursued — No Estates in the Rang
. a A

i to labour on Estates ? Yes.
mgl‘xr.r eg]%f)dthoe highest rates prevail mo lgx(;se '
e piots in which Setates ax;goﬁlo:g ﬁgszrﬂ'ectﬁal Ten per cent.

78. What is the proportl

i f job-work, for earth-
labour ? ed  The gystem is rather one o .
{ t system pursu
79. Tow far is the contrac

id by i d.
n road making work paid by the cubic yar
- . i i 1 Rupee for earth-work.
' 8r00a ah o h s paid for contract Sixz cubic yards for
. What are the rates pa

work 1

SuPERVISION.
. ) . istrict
- There i3 a fixed establishment in ¢ach distric
81. What is thg gen:"{"l character of SUPET pesides minor and temporary supervision.
ist d establishmen
vision ain P
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borne on the fixed or provisional establishment,
and vévhat is charged to the road under constryc-
tion Already replied b ‘

83. Is any portion supervised by Military ?India, T o by the Government of
Engineers or other Officers 7 If so, to what are l
their pay and allowances charged ?

84. To what extent is native supervision
employed, and is such supervision attended with
satisfactory results ? ~

82. What proportion of the supervision is}

For the greater part of the subordinate super-

vision is by natives who make excellent Overe
seers, &, ’

. TRANBPORT.

&5. Iow is the cost of transport borne ?
86. Is there a special vote for transport,
or is the cost of transport in each case charged

to the construction of the road ?

Already replied to by the Government of
India. .

87. Are elephants, camels, or donkeys ex- No.
tensively used in transport ? If so, what do they .
cost per mensem or per annum ? : )
88. Are carts employed ? Yes.
89. What is the cost of a pair of bullocks 14 Annas

and a driver per diem ?
0. What is the contract price of cartg per

diem ? 30 Rupees per mensem.
1, . ; .
usg'.l Are barrows or hand-carts in general  Yes. For short d

istances, carryi :
. an embankment, ying spoil to

The hire of a trans ort 1 .
per mile. Porl cooly averages 6 Piea

CraracTER oF TraFFIC,
93. What is the character of the traffic on
different roads ?
94. What description of carts are used ?
95. What is the breadth of the wheels in
ordinary use ?

92. Is any transport performed by men ? If
80, at what cost ? ’

Nearly all heavy carts.

. ,';}“;vo g}leels—-pair of bullocks.
1¢ diameter ig 5
' | - | | the tho o i,nchesfs feet and the breadth of
96. What weight is carried on a pair of  Zths of a top,
wheels ?

97. How many wheels pass over the roads in 228,
the course of a day. .
¢8. What is the average duration of each

Roads are mainta;
mai
road ? nta,med. by an annual allowance.

99. Ilas any relation been observed between No.
the duration of the roads and the number of
carts which have passed over them.
MisceLraxEous,

100. THow are the supplies from the work-
shops charged ? '

101. 1sthere a separate rate fo
are the tools charged to the roads on
are used ?

102, What is the cost
for the accommodation of 4

§
hose employed o the
C N30 What g

8 the charget
Ings, and }]OW Clep Of
length of road gmany are erected
1 w
Yime is log

riools. or L Alread :
Which they [ India, T replied to by the Government of

of lineg or buildin i\Tone in th’ distri
¢ distret,

such builq.

-
h for a given None,
A% 18 the system of
: h pay t
% in paying 1 71 And why Coolicg gre paid by the Overseer or Officer
“TY Week or ten days. As the payments to ighe

105, Are th l gangs are rlina bt
. generally made after working by jurs,
upon t} tT¢ any gener th crally mad 1)
- which aieconstr“ﬂlon of roadsa1 notes bearing eAtl‘;me lost is lnappreciable.

. ] H d ie
roads? . MOt chargeg directly t;e tﬁog;{: of- In dia,ea y replied to by the Governmfn\&t of
. 0 vJ'_)
I\unxom. - ¢

Ok Nay 1507, '. ’

ev

(Signed) 7. . IIUNTER, Captain, R. E, Aol

Al .«

¥ecutive Ingineer in charge of Kurnc

,ol ﬂa”gt.

TR, beiot L M LE & T

Eialiynral & -

- ’ S - 432 - A = N ARl g S
2 Ciary BT B A R ¥ e ] M E Ry . s A g
e s b e R T N e J O P . © e
e g S it R Rl ettt ‘5“’”‘ T L A T
. B T PN B 3 L i L o
N Al ..11! ‘ﬂt P ""“."."h’-_‘.x_..e.‘-‘\- B A VAR A -+ IR I L AU T - et T

it o e A S P g T
o i b €

PR

v

Proceedings of the Madras Govern

ment, }’ubh'c Works Department

11¢% July 1867. .

! 1 constructed about the
' ) 1 re particularly to metalled Roads cons
e fOllowmgye%t;:slgobﬁi qezsj'se{_: Zl:d 1566 in hilly Districts, or sidelong ground.

1. Describe the general character of the
roads in hilly distriets, and the materials of which
they are composed ?

2. What is the usual type for roads of differ-
ent widths ? )

3. What system is followed in form.mg the
road surfice before laying on the metalling 1

4. TIsit usual to adopt any sub-stratum dif-
fering in character or material from the surface
matalling ? If so, describe it ?

5. Are the roads fenced in ? If o, wha:t des-
cription of fencing is used, and what is the
cost ? ]

6. What is the total cost per mile of road
with different widths of metalling sub-divided
under the following heads, viz. :—

A. Earth-work including retaining walls
and wells,

B. Side drains.

C. Cross drains or culverts.

D. Bridges.

E. Metalling.

I, DMiszellancous.

7. Iow are estimates for roads formed !

8. What check is there for ascertaining
whether the quantities actually executed agree
with the estimated quantities ?

9. What system of drainage is adopted ?

10. What is the average per-centage of rock
to earth ¢ And what are the average quantities
of rock and earth per mile ?

11, What is the usual width allowed beyond
the metalled portion ; and are there foot-paths ?

Roads in hilly districts are generally formed
along the side of a hill, half in cutting and half
in forming embankments. 'The materials used
for the surfsce is broken stone and gravel laid
on 9 inches in thickness ; well watered aqd
tamped, drains and culverts are constructed in
places where most required.

The surface is'first made level and sectioned
from excavations of side channels, &e., well
tamped, in which the metalling is then _spread.

In some instances where the soil ia loose,
sand or morum is laid on in courses, watered and
tamped before the metalling is spread.

Roads are only fenced in ghauts and in steep
places to prevent accidents. Parapets of rough
stone or pillars with wooden railings, are erected,

220 Rupees.
2,200 Rupees.

Already replied to by the Government of
India.

" Side channels, culverts, road dams, and bridges,
&c., where it is necessary, or as the case may be.

The width allowed beyond the metalling is
one yard on either side; these are generally used
as foot-pathg.

Earra-WORK.

12. What is the cost of earth-work per
cubic yard ? .

13.” Does this cost include carrying to em-
bankment ? Or is the cost of embankment formed
from cuttings estimated as a separate item ?

14. How is spoil estimated *? ]

15. What is the cost of rock cutting per,
cubic yard ? ‘ .

16. ’ Are there many boulders ? If so, what 1s
the cost of moving them ? Are they estimated a8
80 1mu ?

17. c?sr%%l;re much material difficult to be
removed by spade or mamoty, but too soft fprl
blasting? If so, what is the cost of such materia

er cubic yar ]
P 1: . Isya;gclz: defined as material, which 1e-
uires blasting ? )
4 19. Arz ;‘gtaining walls used extensively as a
substitute for earth slopes ?

20. If so, what is the character of masonry of
such walls ; what is the thickness for different
heights of wall ; and the cost per cubic yard ?

21. What is the average number .of cublc
yards of retaining wall per mile of road®

2 or 4 Annas according to soil.

Already replied to by the Government»of
India. ]

Removing boulders cannot be estimated as
rock. The cost will depend on circamstances.

Very little blasting is necessary. The material
is generally removed with the ordinary tools in
use, pickaxes, crowbars, mamoties, &c.

Rock is defined as material which requires
asting.
o ISI ot ixtensively, but where, ghauts and high
banks, and in places absolutely necessary.
‘The walls are generally built of rough stone
well packed ; about the thickness of a yard or
more, according to height ; average cost 1 Rupee.

, -
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Procecdmgs of the Muq,
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22 Desoribe the gep MeratLixe. :

. : eral : . P broken
metalling, and the materials ofc‘l:ﬁirglftgf s con gt retalling is composed principally of

s e kness,
com- stone laid on the surface 7 inches in ”;L;;::;es
. n which gravel well sifted is s&’l‘eu‘g t(:jlfx‘npcd

3. What; . in thickness; it is then watered auc :
ling ? atis the averagy thickness of motq). 9 inches. | N
24 What is th
yagl of metalling 7 2% ¢t Per suporficial

O Howis metalling 1aig . 1o 51
i glaid ; ig 3¢ |
:;flls og road ; ang after being 14iq isli); s\da,:t thle
Upe . xic;llid., or blindeq With grayve] e
o <0 What g the eoqt of each of the
1t§1}13 I metalling, blasting, sledf:irflv:e
p :}I;g, tampin.g t(})r rollingy ==
=l 3818 the averarg g i o
ek xs‘cV?}m;eyed P th;eq‘:i;;:;n;e o which  From 1} to 2 miles distances, and 107
1a

is t} cases it i3 to be had Ly the road side. ”

metal for different (li?stca(if: of the bransport of éix tril;s Ope: n;lilc y]5 cubic fect or 3 cu:)é
’ - yard per load, the rates of hire Wi,!l vary “fs;i) 0
Ing to locality from 2 to 2-8 Lics per
1 mile distance. mede

The bushel is not known hero ; the parab
Bure, 4, th of a candy, is used.

tis Leaped.
4,000 cubic inches.

4 to 6 Annas.

side
The materials are carted to the r(::,(ltcx'ed:
after which it is laid on the road surfuce W2

) tamped, rollel, &¢.
foHowmg

breaking,

29, Isthe bushel
el in yge
what meas;l;e 18 used for mﬁ:lnz)e&swe? If not,
28 the measyye heaped or
. 1€q) not ?
g 81 How a0y cubic incheg q
ure contain 9 0¢8 the meq.

How many egbig ;
Ludie incheg g}
0 the average if the measurg lggld

€ heaped
) oW m ped 1
required g mak:ny cubic yardg of solid rock gre

52y 100 bughels’ * *&1"eR Rumber of Weasures,

bo allow. 750 cubic inches on an average.

CoLvegyg
er of cul verts

od of ston?

Culverts are generally construct re stone 1®

i . : f Lrick whe
36. Ts the g, In chunam, sometimes of bric
for scare . ilcs
at hang ne Imasonr ee, . . 2 mi
37 I? Y generally poqy . Not generally, but is to be had witbin )

s ti
nate with an)e stone blageq ¢

80, docs it 1am:
ve i i
gular fractyre ¢ 1 bed, op break up'yi o L ami

istance. qun!‘”‘
Uh an {rre.

I . [P o 11 .

Lhe stone is not blasted it is g¢ ,\e;z; Oy differ-
ed aud tiken up in slabs or in I fldom preak®
. ent thickuess, with an even bed ; 8¢ ,
e cost of Procuring sione per P o Aregular fracture.

o at the
39 Vhat ig the cogt 8 to 12 Annas per cubic yard rough _
wo-;lg ! . 05t of Line delivereq on the quzér:;esé. Rupees per candy of 12 parabs:
.rhat iy the averao .
Pez lc.“bw\’)};zrtd _Ofmﬂsonry ?oe Quantity of lime One parah of chunam, 7th of a candy.
uged ? ¢S the Proportiog of lime to sand Li f sand
42. What desepint: .« d4me ong part to two of sand.
3o ' Tipt . .
is ;t of EIOOdhqualitng) 100 of lime §g chiefly used Stone : of v 7 good quality
S there hydraulic 1 ’ H ery good .
. ATe bricky gngn. RCIN the district 9 *
their dimensiong easily obtaineq . ¢ be md
and cost i What gpe ol : ined, has o’ !
< subctned e e o8 s 4L
45, Whay is th X21" or 3"; the cost will be 6 BUF
yard ¢ ® €08t of brick-wory per cubie U0 d
46, What § ] Rupees 4-8-0 per cubic yard.
8 the ¢ogy P
ard ¢ of
’ E}": hat quantiy T der “be Rupeos 3 to 3} per cubic yard.
R c&mpl ° ber d II?'! Hasonry doeseeach itims of a cubic yard
a0 Are cubic yard.
buildingg ¢ elephants employed 4, assigt ; ’ .
49, Whai 18V 1n No elephants are cmployed.
of different

o 8 avera s
dimengiong o¢o0 C08t per linea)
© cost of thejr pﬁc?: ;’f Culyert yards

{

o e e e+ -

-

et e e i ot et e
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Procecdings of the Madras Government, Public W.'or/cs Departmen

11tk July 1867.

50. What are the rates paid for masons ?

51. Give a general description of different
bridges with their cost ? .
152. What is the average number of bl:ldges
er mile ? ] .
! 53. What rates are paid to skilled artisans
of different kinds ?

8 Annas for ordinary workmen.,

Brinazs.

Skilled artisans are not known here.

LaBoUR.

54. Whence is labour obtained, and on what
terms ?

55. Is any of the labour imported ? If so, at
what cost ?

56, Isthere any system of agreement "? If s0,
what is the character of such agreement ? X

57. Ts the cost of importation charged to the
cost of the road ?

58. TIs there any organized body of road
labourers or artisans ?

59, Is any labour on the roads performed b(}i
Pioneers or Military ? 1f so, at what ratesan
to what charged ? .

60. What is the average daily rate of pay for
labourers ?

61. Are thero different grades? If so, how are
they distinguished and paid ?

62. Are women 2nd children employed on
the road ? )
63. 1low are labourers and others tasked ?

i force dis-
64. What system is adopted to en s
cipline as to ensure the completion of the task ?

65. Are the labourers paid whenho:? the
march, changing from one place to another ¢

id w ick in ITospital, .

66. Are they paid when sic
or when prcvcn{cd from working by stress of
Wegglferl?s medical aid given to tl_le ]ﬁbougszso;
If 80, how is it charged, and what is the ¢
it ? .
' 68. T rice issued at a fixed rate? If so, 1n

tities ? . .

Wh(?g.qu%: tlhleerz any loss on the rice thus ms:s& 3 .

70. What other charges, beyond tltlﬁ rgsst o
pay of the labourers are included in the
the road ? .

71. Tow far is labour affccted by the prox

: state? .
ml'?é.to gzv‘; C;‘ar do coolies prefgr gworkmo on

i mployed on roads ¢ .
Es%t.es Xrge;]agazs I;)zu)('i to road zcoohes h}ghcr
id to Estate coolies ?

tha;l-thﬁerepzloolies enticod’l from the roads by
crimps employed on Lstates t

75? Al?e tjlrlere many desertions ? Lwith

76.  What is the general :ystcm pursue

g1 t I(b on Est&tes H I
re:}'};:d &’h';tm;; the highest rates that prev(z)\;lt
in those districts in which Istates are m
n ? )

u%?rm{%’hat is the proportion of non-effectual
dabour ?

Local lIabour, coolies, &c-, from th:eogeg;?ls;
villazes where the work is in progress ;
wages.

No import labour.

Tilere is no agreement for daily ]ali{ourers;
they are paid for the days of actual work.

No orzanized body.

Tioncers or Military are not employed.

8 Annas per diem.

i distin~
different grades, and are :
gug}?:geazr:dults and children, and paid accord
ingly. .
?l‘hey are employed.

The quantity of work required to ‘ be done by
is marked out daily.
theTu;;s ﬁ%ourers are under the charfﬁ ott;b sﬁ
Maistry, whose duty it is to see that the Jask
is perfox,'mcd ; the pay is withheld in case o
being completed.
msi‘[lfaggzreilsngo pot march from place to place,
unless to proceed on any work of emergency,

. when batta or a day’s hire is allowed them.

itals, and are
s are not sent to hospitals,
noglgg?gr‘s{xen prevented by stress of weather.

No medical aid is given to the labourers.
Rice is not issued.

Saperintendence and sundry items are includ-
ed in the cost of road.

Docs not affect, there being no Estates.



work ?

vision and establishment ?

c Works tment
dings of the Madras Goverument, Public W orks Department,
Frocesding 11k July 1867.

79. Tlow far is the contract system pur-
" . - (’ g . .
Lu%c‘l) " {{’)ﬁgtm;rimtie rates paid for contract

The contract eystem has not been much pur-
su'el‘dh.e rates will differ greatly ; it wil%) dep;!;q
on the distances the materials have to be rolug b
the average cost is estimated at Rupees 1} p

) ’ runnigg yard of road complete. .

SvrErvision.
81. What is the general character of super-

' f the
eral, an Oversegr has charge o
wof')ll( %v?o hasa few Maistries, &, employed

under him, whose duty it is to supervise all works

under his charge.
82. What proportion of the supervision is

borne on the fixed or provisional establishment,

and what is charged to the road under constrye-
tion.

f
‘ Already replicd to by the Government o
i : oo ¢ India,

83. Is any portion supervised by Military \

Engineers or other Officers ? If's0, to what gye
their pay and allowances charged 2

To what extent is native supervision
employed, and jg sych Supervision attended wigh
satisfactory resultg 9

.

83, Towis the cost of tra

Is there o 8pecial not

nsport borne 2
18 the cost of transport in gy

Are

and a drive

0. Wy
iem ?

9t Are barrows op h

= Isany transport
at what cost 2

at is the contract price of

and-cartg ip gener

Performed y men, if o,

93. Wh

e for transport, or
] h case chargeq to
the construction of the road 2

t of g Fair of bullockg
T per dien ?
carts per

al use?

i isl isfaetory
Native supervision doeg not prove satisf;
in every instance,

Teaxsrers,

nt of
Already replied to by the Governme
India,

ot used
Elephants, camels, and donkeys are v
in transports.

ials.
+ne material
Carts are cmployed for conve,:l l_ngll
12 Annas to one Rupee per diem.

com.
H H er die
The contract price is one Rupee P

Barrows are not used. i "
n are not employed in transpo

CUARACTER oF TraFricC,
at i3 the character of traffie o
ent roads ?

differ-
91, What deseription of cartg
95. What ig the Lreadip
ordinary yge 2
. Wh
Wheels 2
97. Tow many wheelg Pass over the
in the course of g day ? ouds

are used ¢
of the v

at weight.is carried op g pair of

- What ig the averaore duration f
road ? B o cach

the duration of the

. roads, anq t
carts which have P

en
assed ovey them 2

100. oy are the gy lies £
shops chargeqd 2 Pp rom the

work.
- IS there 4 Separate rate fi,y toolg .
) ; are
i}:: dto?ols charged 1, the roads o which they are
102, w

hat ig tho cogt 0
for the accommodation of th
Toadg ?

163, What is the character of such builg;
ngs,
ig;id };ow Tany are erecteq for a giyeq length of

f lines op builg; i
ose employed on the

MISCELLAN

horses,
Carts laden, bullocks, donkf‘SSy and
laden camnels, and clephants, &c. air of bullocks
Tvo-wheeled carts drann b)’: P
4% fect is the ordinary widih.

. ight.
40 maund; or 1,600 Ibs. ordinary weig
Average 50 carts per diem. e
. N . .end on
The duration of roads will depen

intcnance
. is o maintenan

Tepairs made on it, where tbc!"e 't-" i?x good repail
grant, a road may always Le kep ,

EOUSs.

£
)ment ¢
Alrcady replied to by the Gover
India.

i il cted.
« Lines or buildings are not ere

e ———

e e

. e

o
ST, -
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[
————

T l) at
< y

w rest hours
d what A lowed them as
104, What is the system of pay, an hours of intervals al .

time is lost in paying ?

105, Are there ey genagal t’}’f;tin ol:fffsmf;- ' :
upon the construction o roads, t of
which got not charged directly to the cost o izned) . S. HOWELL,
° (Signed)
Toads ¢
NALLAGUTLA,

Supervisor, D. P I¥.
20¢h May 1867,

. 2,070.
No. 265 OrpEr THEREON, 11th July 1867, No. 2,
0. 265,

Ordered that these papers be

CIVIL WORKS, No. 34.

f
nicated to the Government o
commu
Ceylon:— .
1867.
ter No. 2,071 dated 11th July
: . .
e (True Extract.)

b I
R, Colonel, R. Ii.,
(Si(rned) CHARLES An ORSe,cretary to Govc’.n”wn{,
D -.

Exd. 8, 1, Augustin,
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PopLic Worgs DEPARTMENT,
Fogr Saxt GEORGE,
No. 266. No. 2,071, .
" Te : 5

Tz COLONIAL SECRETARY, Coroxo.
Sie, .

CIVIL - | In continuation of my letter
- WORKS, No. 9 , No. 1,743 of the 11th June 1867, I am

i directed to forward for the informa-
ion of the Government of Ceylon, a further collection of papers relating to the

construction of roads in some of the districts in this Presidency.
1 have the honour to be,

Sir,
Your most obedient servant,

(Signed) CHARLES A. ORR, Colonel, R. E,,
Scerelary to Governmente

| o
& 8, T, Augustia’
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