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Wings: bfAﬁe- Madras Government, Public W orks Department,
* 11th January 1867.

No. .199. f{edd the féllowing letter from the Colonial Secretary, Colombo, to .
' the Secretary to Government, Public Works Department, Madras, dated
Colombo, 6th December 1866, No. 46 :— ‘ .

1. . Tam directed by His Excellency the Governor to request that you will
be good enough, with the per.mission of the Right Honorable the Governor ' of
Madras in Council, to favor tl.ns Government with the information sought for in
the ace ompanying set of questions proposed by a Committee appointed to enquire -

into the cost of the construction of roads in Ceylon.
.9, His Excellency would be glad if the Right Honorable the Governor would

be pleased to direct that these questions be distributed to the different districts of
the Presidency, and that answers be furnished as soon as possible.

y thé Committee appointed to enquire into the cost of the construction

uestions b . .
Q of Roads in Ceylon, compared with other countries.

—ta—

Questions refer more particularly to Metalled Roads, constructed about the

Following o
The fo - years 1864-5-6, in Iilly districts, on sidelong ground.

GENERAL
CHARACTER OF

_ 1. Describe the general character of the Roads in Hilly districts, and the
RoADS. . . ‘
. materials of which they are composed.

"What is the usual type for roads of different widths?

.or

|

-

What system is followed in forming the road surface, before laying on the

metaling ? A

Is it usual to adopt any substratum differing in character, or material, from
the surface metaling ?—If so, deseribe it.

Are the roads fenced in ?—1If so, what description of fencing is used, and
what is its cost ? ]

TWhat is the total cost per mile of Roads, with different widths of metaling,
—subdivided under the following heads, viz. :—

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

b.
c.
d.

Side drains.
Cross drains or Culverts.
Bridges.

® 3

: 9.

E ARTH-WORE

10.
11.

g—12.
1

14.

15.

e. Metaling.
f. Miscellaneous. ‘ .

How are the estimates for Roads framed ?

What check is there for ascertaining whether the cin:mtities actually
executed, agree with the estimated quantities ? .

What system of drainage is adopted

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

What is the usual width allowed beyond the metalled portioﬁ, and are there
footpaths ? :

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

Docs this cost include carrying to embankment ? Or is the cost of embank-
ment formed from cuttings, estimated as a separate item ?

How is spoil estimated

What is the cost of rock cutting per cubic yard ?
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18.° Is rock deﬁncd‘ #s materi

1

26, What is the cost of e

s,

: m’C‘ULVER.’I‘SV.'——'—-s‘l‘-,"C‘Vha.t is the average 1

oo

139, What is the cogt

46, What ig the ¢

- 23.“‘ What is the avers
.24, What is the avery

" 27.  What is the average
. 29."" Ts the bushel in use

3L How many cubie ine
.82, How many cubie ine

o

oy

16.  Are there many boulders 2—if 80, what is the cost of r

’ they estimated as so much rock 7 - .

17.7 Is there much material difficult to be removed by spaddor mamotie, but
" too soft for blasting 2—If g0,

what is the cost of such material per cubic
yard 2, ' T L. . ‘ ‘

emoving them ? Are

al which requires blasting ? -
exvtensive]y‘
er of mason
hts of wall,
umh

19.  Are retaining walls used
20. - If s0, what is the charact

ness for different heig
21. “‘\Vhat is the average n

as a substitute for earth slopes 7

17 in such walls &—VWhat is the thick-
and the cost per cubic yard ?

er of cubic yards of retaining wall per mile of

© MET ALING ~—eene22. Describe the généfa,l

e character of the motaling, and the materials of
which it ig Composed ? © . <
ge thickness of métaling ?

ge cost per superficia] y
25. ' Ilow ig metaling lajq ?

ard of metaling ?
i—is it piled at the
laid, is it watered,

ine G metaling, viz. :~—DBlast-
. 1ng, Sledging, Bre g ‘

Stamping, or Rolling.

ch metal is ¢op

transport of metq] for different distances ?

| 43 a measure I—If not ywhot measure is used for metal ?

30. 1Isthe measure heaped or not ¢ ‘ o - ‘
hes does the

hes should pe

aking, Piling,
distance 4o whi
28. Whatis the cost of

east;ie contain?’ - - .
I allowed 6n‘the avefane if the measure
‘e heaped 1 * , - D '
. Hopvvma.ny cubip yards of
S number of measures,’

- Solid rock are required to make up a given
8, 8ay;100 bushels? . . ‘

37. Ts the stone blasted ?

38, ‘Wh‘at 13 the cost, of procur

t of lim

ing stone per cubic yard ?
40. What i3 the aver

e, delivered on the work 9
2ge quantity of lime pey cubic

od used 2

¥ used s it of good quality‘ !

S’ard of masoﬁry ?

sily obtaineq 7 e S
' thousand 2 o 'efl Wh atra‘r,e .t‘hel‘l‘ dimensions, and cost per
What is the eost of brick-work pop cul;ic»i'a‘rd . '

- ‘ cost of MASONrY pep ek ‘
.- 47, ‘What quantit Y Per cubic yard?

e

y of rhasonry' doeg

each Mason
1 employed | ason. ¢

omplete per diery 1

51.

side of the road, and after being

. . lamingte it r break up
- With an irregylay fracture 7. - - _ v I?a“ even bed, o A
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- 54,
IAABOUR' , . 55'
56.

S &
- 58,
59.

60.
61.
* 62
63.
64.

85.
66.
67.

€8.
- 69.
70.

72.
©73.
74.
75.
- 76.

70

79.
80.

——381.
SUPERVISION. 882.
" 83.

84.

—-85.
Tassrost "0

87,

. 88.
89.
90.
91.

92.

.- numerous ? .
78.-

L 3
: ?
Whenée is Iabour obtained ?~——and on what terms ?

?
Is any of the labour imported ?—If :o, ;z; what ;::t i.s the. character of such
f agrecment —If so, w ~
Is there any system of ag : : » Wha
ment ? _ ,
aIg r:}ie cost of importation charged to the cost of the ERoad ? |
Is there any organized body of Road labourer:s or artxear;;ii-tar i o at
I: y labour on the Roads performed by Pioneers or Military -
an :
what rates ?—and to what charge? ? o Ibosers .
"hat is the average daily rate of pay for la v 4
tha:hlesrz ;iﬂ'erent grades ?—If so, how are they distinguished and pai
: ?
Are women and children employed on the Roads ?
Ilow are the labourers and others tasked ?

-

. 1 ' , completion
What system is adopted to enforce discipline ? or to ensure the comp .

Aré (t)fleizbt:jfeis paid when on Athe march, cilanging frox‘n or;e ?Iaée of work

Aret:h:;();:ie; \ihen sick in Hospital ? or when px.'éven-t-éd from working by

is ;:crl(if;o;: egaitvl:;rti the ia?aourerg —If SO’, how is it charged ?—and whgt
i it ? ‘

Is Rlisczhi(;s?es; zg 1a,tlexed. rate I—If s0,in what quantities ?

Is there any loss on the rice thus issued ?

. . '. d in-
What other charges beyond the regular pay Of the labourer are .mdud?
" the coast of 3 Road?™ -

710

How far is labour affected by the proximity to Estates ?. L d,s 2,_‘ .
Do coolies prefer 'workihg on Estates to being employed on Roa

Arc the wages paid to Road coolies higher that those paid to Estate coolies !

. - ?
Are coolies enticed from the Roads by crimps employed on the Estaftes

- Are there many desertions (3

?
What is the general system pursued with regard to la.liour on Estates .most
Do the highest rates prevail in those districts in which Estates are 0

What is the proportion of non-effectual labour ? . .
How far is the Contract system pursued in Road making ? K
Y i Contract work ?
What are the rates paid for & work 7 . 2
What is the general character of Supervision _a,nd Estab%lshment P i
What proportion of the supervision is borne on the Fixed or'Prozvxs
Establishmént, and what is charged to "the Road under construction ?

. i Cngine 1--If 50, to
Is any portion supervised by Military Engineers or other Officers ?=-If so,
what are their pay and allowances charged ?

isi ; i ervision
To what extent is native supervision employed ; and is such sup I

attended with satisfactory results 2 - N
Jlow is the cost of Transport borne ?

C ; ansport in each
1s there a special vote for Transport ? or is the cost of Transport in ‘
3

case charged to the construction of the Road ? - -

. PP t-If so,
Are Elephants, Camels, or Donkeys extensively used in Transport =If -
Te g ( )

what do they cost per mensem or per annum ? R
, Carts employed ? L ) ; _
%I: fz:sl the cost of a pair of Bullocks and a driver per diem ?
a

What is the contract price of Carts per diem ?

ts in general use ¢ ,
Barrows or Hand Car . !
IA::ny transport performed by men ?—if so, at what_ cost v.

[
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- '
FFI‘RAFFI.C'T'T93' What is the character of the Traffic on different R d‘. -
DA 94.. What description of Carts are used ? . nt Roadst
95, What is the breadth of the wheels in Oraina . .
g? ghat weight is carried on o pair of wheels ;'.Y et o
- 94.  Ilow many wheels pass oy o . <.
99. - Has any relation been observed vad ¢ .

- number of Carts which kave pas o meen the duration of thc.Roads, and the

. s’a y
. {1scrLLA- ed over them

‘u;ops.—--ll(()){). ‘ Iljot\}: are the supplies from the Workshops chareed ? "' .
. ere a separate vote 8 ols ¢
b on which they are used ?Ol‘ Tools, or are @he Tools charged to the Roads
102. What is the cost of I
‘ oS 1n¢s i
o " omploged on thy p or buildings for {he accommodation of those
AT 103, What is the character of su

" given length of Road 2° - -

oh buildines .
buildings, ang how many are crected for a

n ORDER THEREON, 1
- e % Hth Janvary 1867 N, g6,
) 4 -WORKS, No.44. . . PSor{ux:n‘umcated to the Superintend-
; '8 Lngineers, who will furnish answers

r  toth . . .
_— © 8everal questions at their carliest

>

0! convenience,
 (True Extraét.) :

1 .(Signed) CH *
K KN o )CHARLES A- ORR, 00101161, RR. E-y

Co " s Aos'ecretary to Governmend.
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- QUESTIONS‘bY the COMMITTEE appoint:éd to enquire into.the CosT OF THE

CONs'muc'rrorf 67 ROADS v CEYLON, compared with o'ther-(?qu&rﬁs'

PR A

2en ~
-
I3
~

; ; oads, . constructed abot the
; tions refer more particularly to Metalled Roads, . construc
The following er::j 11864-5{6, in Hilly districts, on sidelong ground. - - :

GENERAL : .
CHARACTER OF Describe the general character of the Roads in Hilly districts, and the ma-
Roaps—="" ™ rials of which they are composed. ~
9, What is the usual type for roads of different widths? ] "
3: What system is followed in forming the road surface, before laying on the
metalling?
- 4. Isit usual to adopt any substratum differing in character, or materi
" the surface metalling 7—if so, describe it. :
5. Are the roads fenced in?—if &8, what description of fencing is used,
what is its cost?

6. Whatis the total cost per mile of Roads, with different widths of metalling,—
gubdivided under the following heads, viz.:—
a. ILarthworks (including retaining walls and rocks.)
’ * . Side drains.
e. Cross drains or Culverts.

and

¢ . d. DBridges.
e. Metalling. :
f- Miscellaneous. ., .

7. How are the estimates for Roads framed? o

8. Whatcheck is there for ascertaining whether the quantities actually executed,
agree with the estimated quantities ?

*9. What system of drainage is adopted ?

10. Whatis 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
footpaths ? :

E ARTHWORKS‘-lz' What is the cost of earthwork per cubic yard ?
13. Does this cost include carrying to embankment ? or is the cost of embank-
ment 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 is the cost of remeoving them ? Are
they estimated as so much rock ? ‘

17. Is there much material difficult to be removed by spade or mamotie, b(ilg
too soft for blasting ?—if so, what is the cost of such material per cubic yard?

18, Isrock defined as material which requires blasting ?
19. Are retaining walls used extensively as a substitute for earth slopes ?

20. If eo, what is the character of masonry in such walls —what is the thick-
. ness for different heights of wall, and the cost per cubic yard?

21. What ig the average number of cubic yards of retaining wall per mile of
- road? :

Describe the general character of the metalling, and the materials of which
it is composed ? : '

23. What is the average thickness of metalling ?
94. What is the average cost per superficial yard of metalling ?

METALLING.— 22.

'Y

95, Howis metalling laid ?—is it piled at the side of the road, and after being

1aid, is it watered, stamped, rolled or blinded with gravel?

ial, from -

.

o



26.

27.
28.

“ 29
30.

- 3l.

32,

33.

CULVERTS.——34,
35..
36.
37.

38.
. 39,
40,

41.

42.

. 43.
44,

45.
46.
47.
48.
49.
50.
BRIDGES.~——51..
52,

N oy

o

2

What is the cost of each of the following items 1n metalling, viz. :—Blasting,
" Sledging, Breaking, Piling, Stamping, or Rolling, : \
What is the average distance to which metal s conveyed from the Quarry ?
What is the cost of transport of metal for different distances ?

Is the bushel in use as 4 measure P—if not, what measure is used for metal ?
Is the measure heaped or not ? ‘

How many cubic inches does the measure contain ?

How many cubic inches should be allowed on the averzige, if the measure
be heaped ? -

How many cubic yards of solid Rock are required to make up a given
number of measures, say 100 bughels ? o

What is the average number of Culverts

of different dimensions per mile ?
‘What is th

ry of which they are constructed ?
Is the stone for roasonry generally near at hand ?
Is the stone blasted ?—if so,

does it laminate with an even bed, or break up
with an irrégular fracture? :
What is the cost of

e general description of magoy

procuring stone per cylic yard ? .
“What is the cost of limé, delivered on the ivork ?

‘What is the average quantity of lime per cibic
What is the proportion of lime to-sand used ?,

+ What description of lime is chiefly used 7
Is there hydraulic

i it of good quality ?

lime in the District ? '

Are Dricks easily obtained ?
thousand ?

What is the cost of B

What is the cost of m;

yard of masonry ?

—what are {leir dimensions, and cost per

rickwork per cubie yard ?

asenry per cubic yard ?
What quantity of masonry does each Ma
Are Elephants employed to agsist in buj
What is the aver

. “7aZ€ €0t per linea] yard
—and what is the cost of theip faceys ?

What are the rates paid for Masong?

Give a general description of different Brig
What is the averag

Son complete per diem ?
Wing? = =~

of different dimensions of Culverts?

ges with their cost.

: e nurriber of Bridges per mile?
L 53‘- What rates are paig o skilled Artisang of different kinds?
LABOUR. 54, Whence is laboyy obtained?—gpq on what termg?
55. is a}riy of the laboyy imported?-if 0, at what cogt?
56. 1Is there any 4 ste . ) o
| agreemonts I5em of agreement '—if 80, what i the character of such
87. Ts the cost of mportatio ‘ ' 4
0 charged ¢, the cog
t
. 58, Ts there any Organized hody of Road 1 of the i{oad?
o 59.  Ts any labour gp ¢ Roads pey *2OTeTS or Artisans?
; What rates?—apq to Wbat%hzit?:g:f.;l by Pioneers or Military ?—if so, at
800 What s the average daily rqiq nl;‘ . L '
61.  Are there differeqy gradegs__se Day for iubourers?
62. - Are womey and childyen E;m %0, how are they distinguished and paid?
63. How are the laboyre, Ployed op 1, Roady?
64, at systory u

65. Are the lahoy,

66. Are they

6

y

07, . Is Medica)

o force gigey
v b
to anotheyy . ers paid When §
Paid whep o .

en N ",
Weathery © oK in Hospitaly o

£.0r to insure the completion
2 the marey,

. ork
s changmg from one place of wo
stress of

whe
al Live N .
18 the cogt of its 0 10 the Ia.bourers?

N prevented from working by

\‘ L) ) y at
) lfh 80, how isit charged?—and wh

68.
' 69.
; 70.

71.
72.
| 73.
i l ‘ 74.
75.
a ‘ 76.

P ‘ 77.

3 . . 78.
b 79.
A 80.
. N.—81.
: SUPERVISION 82.

83.

84.

—85.
. > ansporT.
TRrRANS 86.

87.
Il ’f;}‘
Voo g 88.
AR

\ | i 89-
% 90.

"1\ 91.
‘ol \

92.
N

{
1
i ER
‘ CHARACT c.—93.
:‘ or TRAFFI o4.
] 95.
j Y6.
i 97.
x 98.
i 99.
R
P .
: ‘:i AISCEL- 00
Vo = xEous. — 100
3 4 LANEOU 101.
L 102.

B b s ot
»
. k4

104.
105.

N

B et

L )

3.

P
i in what quantities?
1ssued at a fixed rate ?—if so, 10 W
Is Rice issue

IS theIe any IOSS on the I{Jce thus ISbﬂed.

M h Ted the ren‘]]lar a ) ) r are]ncluded 1n
a ha-r (<]
h o

Roa sl Estates?
the cOSt-Of ab o aﬂ’ected by the prOlelt?’ to loved on Roads? . .
Ilow far is labo kine on Estates to being employ id to Estate coolies?
Do coolies prefer f‘:10130 Ri)ad coolies higher than those P:; n the Estates?
. red 0
Are the wig® P 4 from tho Roads by crimps employe
jes entic .
Are coolies e desertions ? Estates?
esertions ! . bour on ks
Are there many eral system pursued with regard. to l?ﬁ L Estates are most
What i th;' g:lxlutes prevail in those Districts in whic
: hest 1t
Do the hlg 2
numerous! . ¢ -effectual labour? .
. tion of non-e 3 P ,
What 18 thelprogortlract system pursued in Road making?
far is the Lon . 1 ?
II:)W the rates paid for Contract woi'lf 1 Establishment?
What E?‘reh eneral character of Supervision an
TWhat is the gen¢

/isional
. e . 8 leed or f"rOV
ision is bofne on the struction?
. tion of the superv d to the Road under constru
What propor 1, and what is charged to
Establishment,

'3 7—1 to
i 3 P—if s0,
ion supervised by Military Engineers or other Officers
L alnytl;(:'lt;tfc(i;isr ll))ay and allowances charged?
wha

n V]'s.]On
isi H i ll SUPCI
o “h‘lh tent iS ative supervmlon emp Oyed and 18 suc
gtk exien ] ]
ttended \’Vith satlafactory TeSllltb ?
a

ll \'4 O l 0{ ] & Ql * ?
A iS the cost rans )Ol‘t bOlIle .
Q

as T l 1 ¢ase
o Ort m eac ’
Is p ] 1 Ote fOl‘ Tran.‘po t or 13 he COSt Of l‘anip
1 he] ($] ecla . E r t h
h )Ued tO tlle Constl‘uctlon Of the Roﬂd.
C a‘o ?

. . sport ?—if 505
Camels, or Donkeys extenswc;ly used in Transy
< 3y
Areh Ltlfll(v)hfﬁl:;: cost per mensem or per annum ?
whna

10 ’(‘)d ? - . . 9
Are C?rt:h‘;n::ﬁst}of a pair of Bullocks and a driver per diem ?
ot i: the contract price of Carts per dlel;l ?
\Vha;garrows or Hand Carts in general.use ? S
Are transport performed by men ?—if 80, at wha )
Is any :

¢ is the character of the Traffic on different Roads?

"hat is

\\That description of Carts are used.? - ,

tha t is the breadth of the wheels in ordinary use?

 Wha eight is carried on a pair of wh'eels? € dav?
A ; wheels pass over the roads in the course of a day
a man .

u\?iivt is the average duration of each Road ?
Wha

v i ads, and the
lation been observed between the du;ation of the Ro
Has aIll)yrl:faCarts which have passed over them?

pumbe

; Vorkshops charged ? 15 on
. lies from the Wor to the Roa
Iow are the sup{t)ele:om for Tools, or are the Tools charged 0
a : }
s there & SR d? jon of those em
Ie‘vhich they are ;129% Lines, or buildings for the accommodation ot t!
. i3 the cos
“Iﬁ?yels on the Roads?

T 3 er ()f s (:h o (:1 e(l for 3
- ‘ 8 l e C i W y are ere
1 03 . . -

a? R TV
givefl lzng:})isirf (c):;' pay ? and what time is lost in paying
What 18 the

h l votes hea 1ne o) T O ()f Roads)
t y Ira . l\ctl n
I te Y upOn tlle [¢] nSt
(+] ere an gene ¢ 3
Ar

the
? ,
1 t of Roads ?

£ which are not charged directly to the cos
amounts O
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