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APPENDIX I. 
:Resolution of the Government of India appointing the Committee. 

Department of Commerce Resolution No. 489-T. (1), dated, New 
Delhi, the 3rd November 1927. 

The following Resolution on the subject of road development was unani­
mously adopted by the Council of State on the 9th February 1927 :-

.. That this Council recommends to the Governor General in C01ll1cil, 
to appoint a Committee, including members of both Houses, of 
the Central Legislature to examine the desirability of develop­
ing the road system of India, the means by which such develop­
ment could be most suitably financed, and to consider the 
formation of a Central Road Board for the purpose of adviaing 
in regard to, and co-ordinating the policy in respect of, road 
deve~opment in India." 

2. In accordance with this . Resolution the Governor General in Council 
after consultation with the local Governments, has decided to appoint a Com­
mittee, consisting of members of the two Chambers of the Indian Legislature, 
with the following terms of reference :-

(1) To examine the desirability of developing the road system of India 
and, in particular, the means by which such development could 
most suitably be financed; and 

(2) To consider, with due regard to the distribution of central and 
provincial functions, whether it is desirable that, steps should 
be taken for the co-ordination of road development and research 
in road construction, by the formation of a Central Road Board 
or otherwise. 

3. The following gentlemen have agreed to serve on the Committee :-

Chairman: 
Mr. M. R. J,UAKAR, Bar-at-Law, M.L.A. 

Memhers: 
1. DIWAN CHAMAN w, M.L.A. 
2. The Hon'ble Sir GEOFFREY CORBETl', K.B.E., C.I.E., I.C.S. 
3. The Hon'ble Sir ARTHUR FRdOM, Kt. 
4. KUMAR GANGANAND SINHA, M.L.A. 
5. RAJA GHAZA.NFAR ALl KHAN, M.L.A. 
6. Lala LA.n>AT RAI, M.L.A. 
7. The Hon'ble Mr. MAHMOOD SUHRAWARDY. 
8. Mr. MD. ANwARUL AzIM, M.L.A. 
9. Mr. MuuAMMAD ISMAIL K.HAN, M.L.A. 

10. The Hon'ble Dr. U. RAMA RAu •. 
11. Mr. K. V. RANGASWAMY AYYANGAR, M.L.A. 
12. ~e Hon'ble SARDAR SHIVDEV SINGH UBEROI. 
13. MR. E. F. SYKES, M.L.A. , 



Mr. H. F. Knight, I.C.S., will act as Secretary and Mr. K. G. Mitchell, 
A.C.G.I., A;.M.I.C.E., A.M.lnsll.T., as Technical Adviser to the Committee. 

. 4. The Committee will assemble immediately at New Delhi to decide its 
procedure. It is desu.ed that the Committee should obtain and consider the 

. views of all local Governments, and should also examine such personS, ~ssoci~J 
tions and other bodies as it thinks necessary. Persons who desire to .be Called 
as witnesses· should apply in writing to the Secretary, care of Department 
of Commerce, Government of India, New Delhi, giving their full nam~s and 
addresses, together with a brief memorandum of the points on which they 
desire to give evidence. . 

5. The Government of India hope that local Governments and Adminis­
trations will afford the Committee all the assistance which it may require and 
win comply with any request for information which may be addressed to them 
by it. . 
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APPENDIXU. 

:Report of the touring sub-committee. 
At a meeting of the Road Development Committee held on the 6th 

November 1927 at New Delhi, the following Sub-Committee to tour the 
provinces in order to collect information was appointed: 

C~irma16 : 
The Hon'ble Sir A.BTHOB FBOOM, KT. 

Members: 
The Hon'ble Mr. MAHMOOD SUHRAWARDY and 
KUMAB. GA..'iGANAND SlNHA, M.L.A. 

with Mr. K. G. MrrCHELL, Technical Adviser and Mr. H. F. 
KNIGHT, I.C.S., Secretary. 

It was also decided that other members of the Committee should join 
the Sub-Committee in their respective provinces when it goes to the hea4-
quarters of the local Governments of those provinces. The Sub-Com­
mittee was accordingly assisted in their inquiries bY,Mr. Md. Anwarul 
AziIl!-, M.L.A., in Calcutta, the Hon'ble Dr. U. Rama Rau and Mr. K. V. 
Rangaswamy Ayyangar, M.L.A., in Madras, and by Mr. :E. F. Sykes, 
M.L.A., in Bombay. 
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PART I. 

The Sub-Committee's instructions were :-

" (a) The Sub-Committee should obtain information from local 
Governments, local bodies and associations interested in road 
development on the points included in the questionnaire, amI 
secure that the information· supplied from each province is 
as uniform and complete as possible. 

(b) The Sub-Committee, before proceeding on tour, should 
request local Governments to supply their own officials and 
local bodies and associations with copies of the questionnaire, 
and ask them to be prepared to meet the Sub-Committee and 
furnish the information 'required. 

(c) The answers to the questionnaire are to be compiled province 
by province and to 'be printed and circulated to members of 
the full Committee as completed. 

(d) The Sub-Committee should not examine representatives of the 
Railway Department or of Army Headquarters who will be 
invited to give evidence before the full Committee." 

Our programme was sent to Members of the, Committee on the 15th Novem­
ber 1927. We found it impossible in the time available to visit Burma o~ 
Karachi, and have had to leave until after Christmas the visit to Lahore 
concerning which we will ~ubmit a separate report. 

We visited .Allahabad, Shillong, Calcutta, Patna, Nagpur, :Madras 
and Bombay and held informal discussions on road development with 

14 Honourable Members and Honourable Ministers of local Govern­
ments. 

37 Secretaries, Chief Engineers and other representatives of local 
Governments. 

54 representatives of District Boards. 

51 representatives of Commercial and other Associations. 

14 private individuals. 

Memoranda of all these discussions are belng sent to Members. 'We also 
inspected improved methods' of road construction in Calcutta, Patna and 
Bombay, and visited the Government Test House, .Alipore. • 

2. We take it that the Road Development Committee do not desire 
the Sub-Committee to discuss in detail the answers received to the ques­
tionnaire as, these are all being printed and despatched to Members of the 
Committee who will wish to form their own opinions thereon. This Report 
therefore is confined mainly to the information obtained by us as the 
result of discussions during our tour. There is no need to give the his­
tory of roads in India with which the Members are sufficiently acquainted, 
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but it must be admitted that, compared with many other countries, the 
Indian road system is undeveloped: 

Nine Major Provinces of India. United States of Amerioa • 

. 
Denaity of PopulatioD 240 31·5 

. ' . 
Perlooiq. Per Per 100 sq. Per 

miles of 100,000 of miles of 100,000 of 
area. population. area.. population~ 

1rIileage of a.Il roads .. 20·18 . 83·90 80 2,550-

Burfa.oed roads .. 5·38 22·30 12·05 383 

, 
.' 

Peroentage of roads 26·5 15·0 
surfaced. 

On our tour we found that the backwardness of the Indian road sys­
tem was universally recognised, and considerable enthusiasm was shown 
for road development. The.recent development of motor passenger tr_' 
port is appreciated as bringing the facility of rapid travel within reach 
of millions of the population down to the poorest; while the value of good 
roads to the cultivator bringing his produce .to market is shown by the 
insistent demand for improved roads and new roads in every province. 
But, at the same time, the increase of traffic of recent years has led to 
anxiety as to how roads can be kept up under modern conditions with 
the money and material available. 
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PART lI. 

3. The experience of our tour shows that an improvement in the 
present unsatisfactory condition of roads in India is eagerly looked for, 
and,. we found an almost universal agreement that it is desirable to consti­
tute a Central Road Board with advisory functions to co-ordinate road 
development, especially on all-India and inter-Provincial roads,. to co­
ordinate the. development of Roads and Railways and to stimulate and 
co-ordinate research into road-making. It was equally recognised that a 
corollary to such a Central Board must be Provincial .Road Boards or 
Provincial Communications Boards. Such already exist in the PUnjab, 
the United Provinces, the Central Provinces, ASsam, Madr!lS and Bombay. 
In some quarters the view was expressed that in order to give productive 
effect to the generally expressed wish for road development in India a 
Central Board of CommunicationS or a Ministry of Transport should be 
constituted with executive powers. 

We received complaint that when consideration is taken of the import 
duties on motor cars, on tyres, and spare parts, and of the present petrol 
excise, motor vehicles are already hea,ily taxed indirectly and there is a 
general demand for a reduction in· the present import duties or for an 
equivalent assignment from Central'Revenues to road development. 

4. It was equally recognised that an immediate improvement of roads 
is impossible without additional funds and we found very general agree­
·m~nt that the best method of obtaining this would be by means of an 
.increase in the excise and customs duty on petrol, the amount produced 
.by this increase being exclusively devoted to road development. The 
·lncJ.'ease most generally suggested was 2 annas per gallon but there was a 
cert/lin body of opinion that favoured a 4 atmas increase. . 

The advantages bf such a tax appear to be :­
. ,(i) ~~se all4 cheapness of collec!ion; 
(ii) Impossibility of evasion; and 
(iii) fairness as proportioning the tax to road use. 

It was, however, strongly emphasized before us by almost all 
(i) that the proceeds of such increase in the excise would have to 

be definitely earmarked for roads, if such a tax is to meet 
with public approval; and 

(ii) that under modern conditions, the present excise of 4 annas on 
petrol conflicts with the principle that transport should not 
be taxed except for the benefit of transport, and that, as 
soon as' finances permit, the present excise should be diverted 
to road development. 

!'i. As to how funds raised by the Central Government for road develop­
ment should be spent. or should be allotted among the provinces, we 
found less agreement. The simplest method of division-i.e., that each 
province should receive its share of the extra 2 annas excise on petrol 
according to the amount of petrol consumed in that province-was in 
favour in Bengal and Bombay. But this was objected to in some other 
provinces on the following grounds :-

(i) The heavy consumption of petrol in the cities of Calcutt~ ~d 
Bombay would result in Bengal and Bombay prOVInCIal 
revenues obtaininlr an excessive share. 



(ii) The object of the Central Road Board would be the develop­
ment of the roads of India as a whole and assistance to pro­
vinces based on the fortuitous position of large cities would 
be unfair • 

.It appeared to'US that there is force in these .objections and we have 
therefore sought for other methods of distribution, and discussed them 
with local (ffivernments and others. It was not to be expected that a 
single formula would satisfy the representatives of every' province who 
naturally wish to do their best for the finances of their province, and 
therefore favour such distribution as will give it the largest share. But 
we found universal agreement that a definite formula for fixing the share 
which any province might get from any Central Road Deyelopment Funds 
ill necessary, in order to enable provinces to map out programmes of road 
development ahead. 

We think that division on something on the lines adopted in the 
United States of America would meet with acceptanee. For example, 
any funds made available from Central taxation' might be divided among 
the provinces as follows:- . 

(1) one-fourth of the total should" be divided among provinces 
according to their propor~ionate area to their total area ; 

(2) one-fourth of the total should be divided aniong provinces ac­
cording to their proportionate population to their total popu­
W~; . . 

(3) one-fourth of the total should be divided among the provinces 
according to the proportion of their total annual expenditure on 
road maintenance in all the provinces ; 

(4) one-fourth of the total should be divided among the proyinces 
according to their proportionate petrol consumption to the 
total petrol consumption. 

The addition of the shares under each of these factors wou1d give.each 
province's total grant·. We realise, and those whom we met also realised, 
that there are criticisms applicable to each factor, e.g., 

(1) Total area would benefit a province with. a large desert or forest 
area whcre roads may not be needell i 

(2) Population would be to the disadvantage of a sparsely popu­
lated province where roads must needs be long ; 

(:n Expenditure on roads takes no account whether the money is 
well spent or wasted, and it favours a rich province at the expense of a 
poor one i 

(4) Petrol consumption is open to the objection that it unduly favours 
provinces with large cities. 

But, in view of our informal discussions with many person!'! during our 
tour, we have formed the opinion that the Committee may find it possible 
to reach an agreed basis for division accepted by the provinces in this IJr 
Bome similar formula. . 

·We have not considered the position of tho territories directly under the Govern· . 
JIIent of India qr of the'lndian States in any such petrol e:s:cbe revenue. We presume 
that they will receivCl a sbare, whefner, dirjlctly or .iP,d,ir!,ctly. from the (lovemment of . 
India, provided they participate in a unified road, development policy. 
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As a basis for discllssion we have tentatively worked out the effect of 
some various formulre suggested. A 2 annas petrol excise is likely to 
ryield Rs. 60 lakh~ or possibly more in 1927-28, and, as part of this would 
go to. the share of the administered territories and Indian States, we have 
assumed that Rs. 50 lakhs would be available for distribution among the 
major provinces. (On 7 months ' figlires for 1927, Rs. 46i lakhs would be 
the share of the provinces, but the latter part of the year is likely to raise 
this figure-we have. therefore assumed Rs. 50 lakhs as available). 'l'he 
figures we give below are merely approximate and may be liable to modifica­
tion when more accurate information as to provincial expenditure on roads 
and, provincial petrol consumption becomes available. 

The figures give the share in lakhs of t~e provinces from a Central 
Fund of Rs. 50 lakhs :-

-
Province. I. 11. III. IV. V. 

Madras .. .. . . 7·5 8·5 8·05 8'12 7·9 

Bombay .. .. 12'0 9·25 7'12 7·37 8·2 

Ben~al .. ... .. 10·5 7·5 7·25 7·37 8·2 

United Provinces .. " . 3·5 4·25 1;i'75 6·0 5'8 

Punjab .. .'. .. 3'5 4·75 4·5 4·62 4·5 

Burma .. .. .. 7·0 7·25 7·25 6·0 5·7 

Bihar ~ Qrissa .. .. 2·5 3·25 4·37 4·62 4·2 

Oentral Provinces •• .. 2'0 3·25 3'72 3'62 3·2 

Assam .. . . .. 1·5 2·0 2·0 2'25 2·.3 

Total ... 50·0 50'0 50·01 49·97 50·0 

I. This is the share due to each province on a basis of proportionate 
petrol consumption alone. 

11. This combines the two factors of : 
(i) provincial expenditure on road and 
(ii) petrol consumption. 

Ill. This combines the four factors. of : 
(i) gross area, 
(ii) population, 

(iii) road expenditure from revenue and 
(iv) petrol c9nsumption. 

IV. This combines the four factors of : 
(i) area, taken as whole cultivated ar~a ,of the province plus 

t the uncultivated area, to .obVIate the effect of areas 
which require no roads. 



(ii) population, 
(iii) road expenditure and 
(il1) petrol consumption. 

69 

V. This combines the same four factors as IV, but to meet the obj~c­
tion that provinces which provide the most petrol revenue should recelve 
consideration for this, the petrol consumption factor is given value double 

, that of each of the other factors. 
6. As regards the objects On which such a Central Road Develop­

ment Fund might be spent, we found an impression in some places that, 
in the imposition of a central petrol tax, the Central Government 'would 
be merely acting as agent for the provinces in collecting a petrol excise 
to take the place of a' provincial motor vehicle tax, and that the pro­
ceeds should be handed over to local Governments to spend as they 
wished. 

It appeared to us, however, that· this was not contemplated by the 
terms of reference to the Committee which seems to postulate in the 
first place a comprehensive development of the roads of India as a 
whple rather than the immediate augmentation of prQvincial funds for 
roads in general, and we think we have indicated this sufficiently to 
those whom we met and general agreement was reached that the 
primary objects of expenditure should be the development of roads of 
all-India or inter-Provincial importance. We recognise however that in 
framing any classification of roads as of aU-India: or inter-Prov:incial 
importance, special consideration will be necessary in the case of certain 
provinces where through routes are few or impossible. It should' be 
possible however for the Central Road Board, if and when constituted, 
to settle this problem of classification. It was impressed upon Us how­
ever that under no consideration should any . part of the share in the 
Central Fund falling to one province be diverted to any other province. 

7. It is clear that the proceeds of the additional proposed 2 annas 
increase in the petrol excise, which 'is estimated to produce about Rs. 60 
lakhs in 1927-28, will not, when divided among the provinces, allow of 
lal·ge schemes of road development from revenue, and we found an almost 
universal demand that the proceeds of such an additional 2 annas petrol 
excise should be made available to provide for i,nterest and sinking fund 
charges on capital road expenditure incurred out of loan funds by pro­
~incial Governments. We see no objectiori to this; it is universally re .. 
cognised that expenditure on construction and l'econstruction of bridges 
and culverts and on some of the more permanent items of road-making, such 
as embankments, can be rightly incurred out of .capital, and provided care 
is taken not to finance short-lived work, such as surfacing, out of loan, the 
policy is sound. An annual revenue of Rs. 60 lakhs from petrol excise 
would allow an immediate capital expenditure of about Rs. 9 crores on a 
30 year basis borrowing at 5} per cent. But the objection has been put, to 
us that pro"incial Governments will hesitate to undertake such fresh capital 
expenditure unless they can be assured of the recurring income from the 
petrol excise needed to provide the interest and sinking fund charges on 
their loans, and it was suggested to us that it would be advisable to earmark 
this petrol excise by the constitution of a statutory Road Fund, to 'Which it 
should be annually paid, in order to ensure that funds might be continuously 
available in the future to assist local Governments. . 
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We suggest that the Committ~e might consider whether the Legisla­
ture would be likely to agree to such a proposal, which not only appears 
in consonance with road development in other countries but has received 
the support of every person, official and non-official, whcr has discussed 
the matter with us.· 

, ' 
If a statutory Road Fund be established, with an agreed formula for 

division among the provinces, then local Governments could embark 
{)n loans for road development with the guarantee of certain annual 
sums available for interest and sinking fund. Such guaranteed income 
seems imperative if any substantial progress in road development is to 
be made in the near future. ' 

8. We report to the Committee that public opinion generally is in 
favour of the following prop~sals:---' ' 

(i) The desirability of an Advisory Central Road Board ; 
(ii) The, imposition of an extra 2 annas excise on petrol to form a 

Central Fund, the proceeds to be earmarked for road develop­
ment; 

(iii) The division of the proceeds among the provinces on an accept-
ed formula ; • 

(iv) The proceeds to' be spent primarily on roads of all-India or 
inter-Provincial importance; 

(v) Such expenditure to be additional to, and not in place of, any 
normal provincial expenditure on roads ; 

(vi) The Central Fund should be availa"ble to finance interest and 
sinking fund charges on capital road works constructed out 
of loan by provincial Governments; 

(vii) For this purpose the provinces should be assured annual 
receipt of their shares by the constitution of a permanent 
Road Fund. 
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PART Ill. 

9 The terms of reference to the Committee are :-
• (1) To examine the desirability· of d~veloping the road system of 

India and, in particular, the means by which such develop­
ment could most suitably be financed; and 

(2) To consider, with due regard to the distribution of central and 
provincial functions, whether it is desirable that steps should 
be taken for the ·co-ordination of road development and re­
search in road construction, by the formation of a. Central 
Road Board or otherwise; 

and it was clear from these terms of reference th~t it was impossible to' 
avoid consideration of provincial road problems, nor did those whom we 
met desire us to do so, and, at the same time, it is equally clear that the 
provision of roads to reach the mass of the population must be the concern of 
the provincial Govcrnments and the various local authorities. 

We were informed in several provinces that roads in general are 
deteriorating, and that modern traffic is demanding more expensive formS 
of road construction, while provincial and local authorities' revenues are 
not expan<Ung to meet these needs. It was clear that there is general 
recognition of the need for more and better roads, but that the financial 
difficulty is in the way. 

No panacea to remedy this. was suggested to us, but from our dis­
cussions we conclude that public opinion is in favour of certain changes 
in road management. In several provinces there are in existence Road 
Boards or Communications Boards of an advisory character, and with the 
assistance of such bodies, it should not be difficult to draw up a classifica­
tion of roads in each province into, e.g., 

• (i) all-India arterial roads, 
Cii) provincial roads, i.e., main roads necessary for internal com­

munication between divisions or districts, 
(fAi)' district roads, which would primarily serve the needs of a 

sing~ district, and 
C iv) village roads. 

It was put to us that the all-India roads should be maintained by pro­
vincial funds with aid from the Central Fund, that provinci8J. roads 
should be maintained by provincial funds without cost to local authorities" 
that district roads should be maintained by local authorities with or with­
out aid from provincial funds, and that village roads should be maintained 
by local authorities only. 

10. The reasoJilS given for relieving local authorities from the up­
keep of provincial main roads in those cases where such are not main­
tained by the local Government, were 

(i) that District Boards, with their inelastic revenues and thE; 
pressing demands of education and sanitation, cannot afford 
to keep up their roads to modern standards; 

(ii) that in many cases ·the District Boards are able only' to take 
account of the needs of their 0WIi. district, and, where an 
important provincial main road runs through a district. the 

• District Board tends to maintain only such portion as is of 
local importance; 



(iii) owing to the varying efficiency and varying finances of various 
District Boards, the upkeep of through roads varies undesir­
abiy from district to district. 

This proposal was generally favoured, and the system suggested appears 
ne<.'essary for any· comprehensive road development. Some such classi­
fication of roads has been found necessary in almost every country. 

11. The exact method of ' Provincialisation ' of main provincial roads, 
, where such are not already in charge. of the Public Works Department, 
would have to depend on local conditions. Some Presidents of District 
Boards desired that the local .Government should assume entire charge of 
such roads through the Public Works Department. Others preferred that 
the local Governments should pay the local bodies the cost of mainten­
ance and leave the work to be done by the District Board staff, with 
inspection by the Public Works Department officers. We were informed 
that the latter system was found satisfactory in Berar, and to· some 
extent in Madras, but elsewhere opinion was not so favourable to it. 
We suggest that maintenance by the Public Works Department or by 
District Board staff must depend on the individual efficiency of District 
Boards and that no hard and fast rule is possible, but that the primary 
object of good roads must be kept in view uninfluenced by other con­
siderations, and that, p1-ima facie, divided control is undesirable. 

A further proviso which we were asked should be laid down, was that 
in the event of local authorities being relieved of the cost of ' Provincial • 
roads, this should not lead to a diminution of the total amount spent on 
roads by a local authority. It was pointed out to us that the pressing ~ccd 
of education is apt to absorb the available funds of local authorities, and 
that if more money be provided by the local Government for roads, such 
must be in addition to, and not in place of, any money previously spent on 
roads. This appears to us reasonable, and we suggest the Committee might 
indicate to local Governments the necessity of control in this direction ; 
without such proviso, the release of money previously spent by District 
Boards on ' Provincial' roads will lead to no improvement in district 
roads which concern the cultivator most closely. The main object in 
.furthering any road development of India is to ameliorate the economiq , 
condition of the agriculturist. .. 

12. The proposal that local Governments should take over the main 
inter-division and inter-district roads in each province will involve in most 
cases a further charge on provincial revenues, and we agree that in most 
provinces revenue is not expanding and that a further increase in general 
taxation is undesirable. 
~ That roads should be largely supported out of general revenues is an 

laxiom which we do not dispute. The benefits to a country of a system 
,: of good roads are almost i:~lCalculable : .in particular in India with a ve'o/ 

large agricultural populatIOn, whose lIvelIhood largely depends on theIr 
ability to take the produce of their fields to market, good roads are an 
especial-need. This we found recognised everywhere and we wish that 
funds permitted the provision of !l road to. every village. W e mi~ht also 
draw attention to the Note- on HIghway Fmance by Mr. J. N. Willys, of 
which copies have been sent to Members, in which he shows that the good 
foads in' the United States of America are not the result of the country's 

-Not printed. 



73 

prosperity but the prosperity of the country -is largely the result of a 
forward policy in financing road construction out of general revenue!;!, with 
the effect that now in America motor vehicle taxation is practically sufficient 
for the maintenance of roads. We do not, of course, suggest that such a 
condition of affairs can be attained in India in the near future, but, while 
holding that much road expenditure ·should be met from general revenues, 
we are of opinion that certain classes who particularly benefit from roads­
B.g., those who use them whether by bullock cart· or motor car or other 
vehicle&-llhould bear an additional share in road maintenance beyond 
whatever they may oontribute to the upkeep of roads through their pay­
ment to general revenues. 

I 

13. To deal first with Motor Vehicles. We find there is little uni­
formity in their taxation, apart from the indirect taxation effected by the 
import duties on cars, accessories, tyres, and by the petrol excise. The 
fyrms of taxation :now in force are :-

(i) Vehicle registration fee on purckase.-BB. 16 to 20, usually 
not a recurring charge, though in some provinces an annual 
renewal fee of Rs. 2 or so· is in force. This" taxation " is 
primarily imposed for Police control on motor vehicles, and 
it has been recognised (see the Taxation Enquiry Committee's 
report, para. 319) that the charges should be calculated only 
to cover the cost of administration concerned. 

(ii) Direct provincial'taxation.-This only exists in the Punjab, 
where it is calculated on seating capacity. (See Punjab Act 
IV of 1924.) The U. P. provjncial taxation was repealed. 
Bombay and Bengal had proposed provincial petrol taxation 
before the Committee was started. • 

(Ui) Direct local taxation.-This, with the exception of one or two 
Local Boards in the Central Provinces, is only levied by 
municipalities ; and Local Boards, whose roads are largely 
used by motor vehicles, receive nothing. The rates vary from 
the high scale of Bombay-BB. 80 per annum and. upwards 
-to a few rupees a year in smaller municipalities. 

{iv) Indirect municipal taxation by octroi or terminal tall: on petro~, 
tyres, etc.-This is probably not a serious item as no com­
plaints were received. 

(v) ToZZs.-These vary in the provinces; in Madras it was stated 
to us that the total revenue raised from motor vehicles in 
the form of road toll was about Rs. 9 lakhs. ·(We were 
informed that in Madras the direct local taxation of JUotor 
vehicles and the tolls levied on motor. vehicles were together 
equivalent to a tax of BB. 100 per annum per car.) 

With the exception of Madras and Bombay City, it was generally felt 
that there is room for further taxation of motot: vehicles for provincial 
revenues withollthampering th~ development of transport, and we suggest 
to the Committee that local Governments be advised to raise some of the 
money required for roads by means of provincial motor vehicle taxation. 

14. We ha:ve not thought it within our province to examine closely the 
varied possib~ methods of taxation of mot~r vehicles. The Departmental 
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Committee on the Taxation and, Regulation of Road Vehicles in Great 
Britain considered the following methods :-

" <_4.)' The preRent system (i.e., taxation by horse-power) to be 
abolished entirely, and a motor spirit duty substituted. 

(B~ Taxation to be based on unladen weight. with or without an 
additional percentage for load, and with a rebate on 
vehicles fitted with pneumatic tyres. 

(0) Combinatio~.of A and B, or of A and the present system. 
(D) Tax to be based till a combination of horse-power and weight,., 

or upon a eombination of horse-power, weight, and nature 
of tyres. . 

(E) A wheel tax varying according to the type of vehicle, com­
bined with a motor spirit duty of Id. per gallon. 

(F) Taxation on an ad ",alorem basis for all vehicles, with a sliding 
scale according to the age of the vehicle, and a duty of 
2d. per gallon on imported motor spirit. 

(0) Taxation to be based upon a combination of horse-power tax 
and a petrol duty, with a reduction in favour of pneumatic 
tyres. Also an increased tax for trailers. 

(11) Taxation to be based upon a combination of weight and mile­
age, or a combination of weight, mileage and na,ture of 
tyres. 

(1) Vehicles with internal combustioIj. engines to be taxed On the 
cubic capacity of the engine cylinders. regardless of the 
purpose to which the vehicle is put; other mechanically­
propelled vehicles'to be taxed on unladen weight. 

(J) The remaining suggestions were merely for the partial amend­
ment of the present scheme, e.g., heavier taxation of trac­
tion engines in view of their noise and the wear and tear 
caused by them to t.he roads, etc." 

Provinces may have individual preferences for certain forms of taxa­
tion and we have not yet had the opportunity of discussion in the Punjab, 
which is the only province with a provincial motor vehicle tax in operation. 
, We would., however, express the opinion that the simpler and the less" 

liable to any evasion tax may be the better. In one city we were informed 
that out of some Rs. 5 lakhs to Rs. 6 lakhs that should be collected from 
a: corporation motor vehicle tax, only Rs. 2l lakhs were actually received. 

] 5. The general opinion given. to us was that motor vehicle taxation 
should be provincial and not loeal with the proviso that local bodies who now 
draw tevenue from motor vehicles would have to be compensated, if pro­
vincial were subl!itituted for local motor vehicle taxation, This is in accord 
with the views'of the Taxation Enquiry Committee. In some places. how­
ever, the opinion was expressed that the abolition of local motor vehicle 
taxation would be 'consid,ered an interference with Local Self-Government 
and that the power to impose such taxation was of educative value to such. 
bodies. ". 

We admit the force of this contention, but· in' view of the majority of 
public opinion in accord with the principle of provincial as against locai 
taxation, the probable financial benefits to local finances from a motor 
vehicle tax collected provincially,' and the convenience of the motor owner, . .~ 
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we suggest to the Committee that it might recommend to local Govern­
ments the propriety of provincial motor vehicle taxation with the aboll. 
't~on of local motor vehicle taxation, as an ideal to be .aimed a.t as soon as 
Cll'cumstances permit. The proposal was· actually under considera.tion in .. 
Madras before our visit. . 
. 16 .. We further found a body' of opinion which favoured the imposi­

tIon of a petrol excise to take the place of all other taxation on motor 
vehicl,:s,. a proportion of this to compensate local Governments, and local 
aut~orlbes f'or loss of their motor ,vehicle taxation. Undollbtedly, sllch 
taxation has very grea,t advantages: 

(i) It would cost no more to collect 'than the present petrol excise. 
(ii) It would be impossible of evasion at least until an alternative 

motor fuel is available. 
(iii) It wUuld be equitable as proportioning tax paid to the use 

"made of the roads. ' 
(i11 ) It would be indirect and not perhaps felt so much as a lump 

annual motor vehicle tax. , 

In .theory we would endorse it, and with this most of those we met 
cordially agree. 

17. In practice, however, difficulties woul~ arise, e.g., the rate of: 
excise would have to be a flat one throughout all India, as the petrol~ 
excise is collected at source in Burma, and this rate would have to be cal­
culated so as to compensate the province with the highest rate of motor­
vehicle taxation, either proviIlcial or local, for its loss by abolition of sucba . 
taxation. This would involve in the case of Madras an extra 6 anna.s; 
excise on petrol, and this rate would probably be higher than other' prov-
inces would desire. . 

Further, an immediate increase of 8 annas per gallon (2 annas 'fQr 
Central Road Fund; 6 annas for provincial tax) in the price of petrol 
would undoubtedly be resented by the public even if relieved of other taxa­
tion. Also, it is probable that some provinces may wish to retain power to 
tax motor vehicles on particular lines, e.g., to tax motor buses liglltly as 

'being of public service, or to tax them heavily as destroying the roads. 
We therefore cannot at present recommend a unified system of motor 
vehicle taxation through petl'ol alone. ' 

18. We have however, been sufficiently impressed wi~h the great ad-' 
vantages of -such ~ tax to consider serio~sly the ~ollowing liuggest~on m~de 
to us that in addition to the 2 annas mcrease m the petrol eXCIse whICh 
we h~ve p~oposed for a Central Fund, a furth~r 2 annas shoul~ be added 
to the excise and distributed solely on the basIS of the proportwnate con­
Ilumptwn of 'Petrol among the J>rovi~ces, as a form of 'Provincial motor / 
vehicle taxation. What use the prOVInces should make of any revenue so 
received would of course, be a matter for. consideration ,by provincial 
GovernnIents. 'In Madras we. were informed that it would probably be 
utilised to reduce the local and municipal taxation on motor vehicles. In 
some provinces it might suffice to abolish ent~r~ly such local ta:~tion and, 
after. providing compensation to local authOrItIes f?r such abolitIOn, leave 

',3 sllrplus to the . .local Government. . In other pro:nnc~s where l~c!l'l taxa­
tion is light. or justified by 10~al~Irc'l;lIDstances, ~t .mIght.be utIlised for 
general. road purposes .. But, In .VIewof .the opmlonsgIven to ·us, the 
.~ " I •.• '.' • .' 



Committe~ might consider the suggestion to Loca~ Governments that a prll-, 
PQ~e~ introduction of a provincial, 2 aJ¥las petrol excise should have; as, 
its objeet, the taXation of those motor vehicles which at present escape, 
local taxation entirely or which are in~dequately taxed, and that it should , 
not be used to increase the burden on those motor vehicles which pay 
already adequate taxation. The local taxation of this last might be ad-­
justed so that after the introduction of the proposed 2 annas provincial 
e~cise, they should not have to pay in all more !ban they are now paying. ' 

We do not, of course, suggest that provinces should be compelled· to 
adopt such taxation, but the scheme appears to us to provide a very satis­
factory form of provincial motor vehicle taxation, while preserving the 
local Governments' right either to impose further provincial taxation where 

, desirable or to leave with local bodies the power of motor vehicle taxation 
for the present. We would suggest, however, that if local Governments 
leave to local authorities this power, it should be only up to maxima fixed on 
the conditions of each local authority, and with the proviso that all the 
proceeds of such taxation should be devoted to roads. Further, as, it is so 
generally admitted that provincial motor vehicle taxation is preferable to 
local, no further extension of powers to tax motor vehicles should be made 
to local authorities and that when and if finances permit, local motor vehicle 
taxation should be entirely abolished and local authorities compensated. 

For the present, we' admit th~t' varying rates of local motor vehicle 
taxation may be justified as it is not unreasonable that a car using the 
good roads" in large cities should pay more than one running on bad 
roads upcountry. 

19. We note that any form of taxation by petrol excise will not affect 
the motor vehicle propelled by steam or electricity. We therefore propose 
that if the suggestion of either a Central Fund or additional provincial 
taxation from petrol be adopted, equivalent taxation should be imposed on 
sucl1 motor vehicles as do not use petrol. The number of these will not, 
as far as we know, be very great and, for simplicity, we suggest that any 
such countervailing taxation should be provincial aild imposed by the prov­
inces and should be /ilufficient to give such vehicles no advantage over 
petrol-driven vehicles. ' 

We have not discussed the exact form such taxation should take, but 
we may in passing suggest that one of the functions of the Central Road 
Board might well be the co-ordination of statistical and other information 
~egarding motor vehicle taxation in order to attain, as far as possible, 
uniformity among the provinces, whom it could advise on such questions, 

20. As regards road users other than motor vehicles, it was suggested 
to us thatbuilock carts ,do considerable damage to roads, and that all such 
vehicles, including horse-drawn vehicles, should pay a small annual tax 
to local authorities, such as District Boards. (In many municipalities they 
already pay a wheel tax.) 

, It was pointed out tq us, however, that, where tolls exist, bullock carts, 
etc.; contribute to road upkeep. But where tolls are not in force, we agree 
an annual tax on such vehicles appears fair--possibly with a heavier scale 
for hired carts than for the· cultivator, or even with exemption for the 
cultivator or for those who contribute to local cess. Owing to ,the varied 
systems of land tenure in India, the details of course would have to be 
left 'to local Go'Vernme~ts, and. possibly public opinion is not yet ready 
for such a tax., We suggest however that the Committee might recommend 
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wch taxation, as we found far more _ opinion in support of it -than we­
expected. 

It was also suggested to us that the narrow iroll ty'resnormally fitted. 
to the bullock cart, and the excessive load per square inch there\.>y imposed 
on the surface of the road, were responsible for much of the damage done, 
IInd -that, therefore, endeavour should be made to enforce a wider width 
of tyre which should do lesl\ damage. It was suggested that tax on bullock 
carts should differentiate between carts. with tyres of a certain minimum 
width which should escape more lightly than those of the ordinary type. 
The suggestion is commendable, and, we are of opinion that it might be 
po!;sible to enforce it in municipal areas. But we have doubts whether 
in the bulk of the country-side such taxation could be either enforced(!r 
collected without considerable harassment to the cultivator. 

21 .. We had various other suggestions made to us as to raising addi­
tional funds for roads, and of these the following were· the most import. 
ant:-

Toll$.-The general opinion (with which we stronglyagr'ee) is- that 
they are undcsira ble on road&. but justifiable on bridges, to go towards the 
cost of construction. We see no objection to a toll ona new bridge which 
replaces a ferry, but we suggest that road tolls arl! a hindrance to transport 
of every kind and shoul~ be abolished as soon as funds allow. 

Another suggestion made to us was that provincial Governments or 
10cIIl authorities should be empowered tQ grant monopoly licenceS' for motor 
transport, both of passengers and goods, on specified routes under strict 
conditions, of service, etc. On the Pandu Ghat-Shillong road such a 
monopoly has been granted and brings a revenue' of about Rs. 2 lakhs a 
year. But we received complaints of the high rates charged, and eco-­
nomically such monopolies are generally considered unsound. 

It was however urged that such monopolies would produce efficient 
services, which are impossible under the present cut-throat competition, 
and that the proceeds of such monopolies would afford great assistance to.: 
wards road work. We were informed in the Central Provinces that offers 
had been received by District Boards whereby a private company would 
construct a road in return for a 5 years' monopoly. 

We do not like the idea of monopoly, but admit the method may be 
justifiable under certain conditions and needs further exploration. 

22. It was also suggested to us that local authorities 4responsible' for 
upkeep of roads should be empowered to issue licences for the· plying of 
public vehicles for hire. Provided the proceeds be spent on roads, this 
appears justifiable, and it is, we believe, the practice in most countries 
that the proceeds of such licences go to thlllocal authorities. In the absence 
of any suitable technical staff with local authorities, it would be necessary 
however for the Police to retain control over the grant of licences and the 
running of vehicles, to prevent danger to the public from unsuitable or 
unsafe motor buses, etc. Provincial Governments should however be able 
to elaborate a scheme to enable local authorities to draw- revenue from 
such services with due regard to the public safety. 

23. It was also suggested to us that District Boards should be allowed 
to levy a terminal tax On goods imported or exported into the Board's 
jurisdiction by rail or steamer. in order to raise money for t-oads. This 

:r2 
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appears to us to be I ,& matter of general local taxation and we doubt 
whether such coul~ be justifiably or successfully earmarked for roads. 

This also appl~es to a suggested surcharge on income tax. 
24. It was also suggested to us .that Railway Companies should be com­

pelled, or at least permitted, to contribute to the cost of building or 
maintaining feeder roads which bring traffic to their stations. Prima facie, 
considering the condition of many feeder roads to railway stations in, 
this country;. we are of opinion that the suggestion seems reasonable, and 
we recommend that the Committee :m,ight' discuss the matter with the 
representatives of the Railway Board in Delhi. 

We have· not in our tour considered the question of roads in terri­
tories administered by the Government of India or what contribution, if 
any, the Army Department ought to make towards the cost of roads which 
are either entirely or partially of strategic value. Such, do not appear to 
fall within the purview of the Sub-Committee. ' 

25. For the purpose of supplementing provincial finances for roads 
(apart from the contribution from a Central Road Fund as set out in 
Patt II of 'this Report), we suggest- / 

(a) }>rovincial motor vehicle taxation in the shape of a further 
2 annas excise on petrol collected centrally and distributed 
on the consumption basis to the proviIices. 

(b) Provincial motor vehicle taxation to take the place of local 
motor vehicle taxation and road tolls on motor vehicle, where 
the 2 annas petrol excise referred to in (a) above may not 
provide sufficient revenue. 

(c) Further local taxation, which we consider might include 

(i) taxation of all vehicles other than motor vehicle; 
(ii~ tolls on. bridges; . 
(iii) proceeds of licence fees 'for public service m,ptor 

vehicles ; and 
(iv) in exceptional cases, grant of monopoly tl'ansport con­

cessions. 
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26. We have not considered ,at length what should be the composi. 
tion of the Central Adviso,q Road Board as that must depend upon tho 
work "allotted to it. But as "considerable interest was shown in what was 
likely to be its compositioJ;1, we have been unable to avoid :mWng refer­
ence to the point. But a fairly general suggestion appeared to be that 
it should consist of ;...:.. . 

~ 

/ (i) representatives of the Legislature, 
(U) representatives of th~ Departments of the Government of 

India concerned, including the Army Department, 
(iii) a representative of the Railway Board, 
(iv) the Consulting Engineer to the Government of India, and 
(v) a whole-time Road Expert with a permanent SeCl:etary pos-

sessing technical knowledge. 
It was suggested to us by some that the Central Road Board should be a 
step in the direction. of' an eventual Ministry of 'I'ransport with large 
executive powers. We are 'not in a position to give a definite recomm~nda­
tion on this matter but leave the suggestions for the consideration o£ the 
Committee. 
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. PART· v; 
27., To summarise, we are ·of opinion, from the information so far 

received, :that Ithe .development of the Indian road system can be best 
atta~ned by the following. ·methods :-

,( if the formation of an Advisory Centra.!- Road Board, and of Road 
or Compmnications Boards in each province; 

.(ii) some uniform classification of roads on some such lines as 
all-India roa,ds, provincial roads, district roads and village 

- roads; 
(iii) the formation of a Central 'Road Fund, which shall primarily 

contribute to the improvement of all-India. roads, and there­
by release some provincial funds for other roads; 

(i1J) th.e more important inter-district roads should be provincialised 
and the remainder, e.g., feeder roads, be classed as district 
roads and be left to District Boards and Councils; 

( 1J) f~rther funds for road development should 'be raised 
(1) by an a.dditional petrol excise of 2 annas for a Central 

Road Fund; 
(2) by a further additional petrol excise of 2 annas for, 

provincial purposes; 
(3) by provincial ,motor vehicle taxa.tion involving the 

abolition of local motor vehicle taxation ; and 
(4) by additional local taxation as suggested, 

with the provisos that-
(a) general revenues can be reasonably expected 

to contribute to roa,ds, and any fresh funds 
} now raised should be spent in addition to 
the amount already spent on roads, 

Cb) the Central Government should at the first 
possible opportunity deyote at least part of 
the present four annas pefrol excise as 
additional funds for road development; 

( vi) as the great need of many Indian roads is bridges and re­
construction on modern lines, bridging and such re-construc­
tion as can be properly considered capital expenditure, should 
be undertaken from loan funds as early as possible; 

(fJii) for this purpose, a statutory Road Fund should be initiated to 
provide a source to meet interest and sinking fund charges on 
loans; 

(viii) as the great majority of roads in India are unmetalled, the 
most urgent object for research is into improved methods of 
kachha road making. 

. We sugl!est therefore to the Committee that consideration might be 
taken of these views in examining the problems fJresented by the terms of 
reference. 

28. In conclusion, we desire to place on record our appreciation of the 
help we have received from the local Governments hT discussing with the 
SUb-Committee' matters of considerable intricacy at very short notice. 
We also wish to place on record our appreciation of the time freely given 

• 



81 

and of the trouble taken by various publhi bodies, non-offici8.I associations 
and many private individuals, who appeared before the Sub-Committee and 
gave us the benefit of their many and interesting views on this important 
subjt'ct. 

We are greatly indeQt.r.d to our Secretary, ~r. H. F. Knight, and to 
Mr. K. G. Mitchell, our Tecllliical Adviser, for their invaluable help to us' 
on our tour. Under considera,ble pressure of work, owing to the short time. 
allotted to us in which to tour t~e provinces, they have displayed the 
greatest keenness in assisting us in every respect. 

• We think that this Report indicates the general trend of opinion 
throughout India so far as we were able to ascertain it. . . 

BOMBAY, 

Dated 'he 23rd JJecember 1927. 

A. H. FR6oM, Ohairmam,. 
M. SUHRAWARDY. 

GAN9-ANAND SINHA. 
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SUPPLEMENTARY REPORT ON THE PUNJAB. 

The Sub~Comlnittee'arrived at Lahore on the morning of January 9th, 
1928 and stayed there till the night of January 12th. Kumar Ganganand 
Sinha had notified that he would be unable to join the Sub-Committee, and did 
not accompany us to La.hore. On the 9th,.1(Jiej Punjab Government had 
arranged for the 8ub-Committee to view various classes, of roads in the vicinity 
of Lahore and 'a tour of over a hundred miles was made by road. In the 
Punjab, roads have been reclassified into "arterial roads", "main roads" 
and "other roads ". Arterial roads are maintained by Government through, 
the agency of the Public Works Department. Main roads are~aintained' by 
District Boards with grants fr11m GovernmElnt of varying percentages calculat­
ed on the circumstances of the individual Boards. Other roads comprise the 
less important district . roads and are maintained entirely from District 
Board Funds. 'Ihe Sub-Committee traversed sections of all these roads and 
also of the canal inspection roads which are not open to heavy traffic. From 
Lahore to Amritsar was an example of-r 

(a) how motor passenger traffic can compete with a parallel line of rail­
way. We were informed that the railway passenger 'traffic 
between Amritsar and Lahore has fallen by about 50 per cent. 
in the last year or so owing to the competition of motor bus 
service; -

(b) the destructive effect of motor bus traffic on road surface. 
. The Sub-Committee also traversed a line of road recently reclassified as 
arterial and now under construction as a metalled road with various experi­

,mental surfaces. This suggested the necessity of further research into road 
construction in India. . The fact that motor bus services sprang up as the road 
bed was cOIUltrncted, and even before it was metalled, is another proof of the 
tremendous demand for passenger transportation in India and of its value to 
the agriculturist. 

2. The Sub-Committee discussed development of roads with the following 
officials and non-officials- . 

The Hon'ble Sardar JOGENDRA SINGH, Minister for Agriculture, Govern­
ment of the Punjab, 

Mr. H. W. EMERSO~ C.I.E., C.B.E., I.C.S., Chief Secretary to the 
, Government of the Punjab, -

Mr. A. R. ASTBURY,' C.I.E., I.S.E., Chief ·Engineer and Secretary to the 
Government· of the Punjab, P. ·W .. Department (Buildings Qd 
Roads Branch), 

lh •. S. G. STUBBS, O.B.E., I.S.E., Secretary, Communications Board, 
Punjab 

Pm SAYAD MOHAMMED HUSSAIN, M.L.C., 
The Hon'ble Rai Bahadur LALA RAMSARAN DAS, C.I.E., representing 

the Punjab Chamber of Commerce, 
Mr. R. E. GRANT GOVAN, representing ~he Punjab ,Chamber of Commerce, 
Mr. OWEN ROBERTS. representing the .Northern India AutomobiI. 

Association and Northern India Chamber of CoTTUIlerce, 
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Mr. D. J. HORN, representing the Northern India Chamber of Commerce, 
and in these discussions had the assistance of the following members of the 
Road DevelopJD4lnt Committee- . 

(1) Raja GlIAZANFAB ALl KHAN, M.L.A., 
(2) The Hon'ble Sardai .I;IHIVDEV SINGH UBEROI, and 
(3) Diwan CHAMANLAL, M.L.A. 

Mr. W. S. DORMAN, Deputy 'Chief Engineer, Punjab, was present throughout. 

3. Speaking generally, the Sub-Committee's conclusions as given in their 
Report on their tour in the other provinces of India were confirmed or otherwise 
as below: 

The conclusiort8 summarised in Part II of the Report·:-
(i) We found in the Punjab some doubt at first as to the utility of a 

Central Road Board. It was feared that it woUld obtain 
executive ,powers and encroach upon provincial autonomy. 
But ~ was generally agreed that it would be of use in an 
advisory capacity for co-ordination and, for research and 
espeCially as a means of keepi~ public opinion in touch with the 
necessity for road development m India. , 

(ii) The imposition of an eXtra two annas excise on petrol to form a 
central fund was objected to in certain quarters on the ground 
that petroIis already very expensive in the,Punjab, owing ta the 
high cost of freight from the ports and the selling charges ~f the 
oil companies ... And it was urged that though petrol is produced 
in the Attock district of the Punjab, yet its price is kept up to the 
level of that of imported petrol. It was further urged that the 
Punjab motorist pays heavily in the freight demanded to bring 
his car up froin the port and also in the 'Punjab provincial taxa­
tion. We think however that the imposition ,of a two annas 
petrol excise for a ceutral fund. would not excite such great 
opposition as to need the abandonment of th~ proposal made to 
us and accepted by all the other 'provinces. .. 

(iii) The Punjab Government while prepared to consider ~ther factors 
for division of the proceeds of such a central fund would urge 
most strongly that the principle of division should be based on 
the willingness of a province to help itself in road development 
by !mposing provincial taxation and by spending a reasonable 
proportion of its revenues on roads; and it was urged particularly 
that one of the factors must be the ratio of road expenditure to 
revenue. • ." ,. 

(iv) That the proceeds should'be spent primarily on: roadS ~f all-India 
or inter-Provincial importance was not taken exception to. 

(v) That such expenditure must be additional to, and not in place of, 
the normal provincial expenditure on roads was emphasised very 
strongly. . ". _ 

(vi) The Punjab Government expressed considerable misgivings· as to, 
'. , ' the policy of ,financing road developme~t from Ioaru; inasmuch 
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as it involves mee~ing not only the inter~t and sinking fund 
charges '?ver ~ perIod of y~ars" but~he maIntenance charges as 
well, which mIght develop Into a serIOUS burden unless provided 
beforehand. It was agreed however that bridges might be con­
structed out of loans. (We consider'what work should be con­
structed out of loans to be a matter which might safely be left 
to the'provincial Government's own discretion.) 

(vii) Some doubt was e~pressed as to the possibility of constituting a per-
manent Road Fund. ' 

4. Paragraph 25 of the Report :-
. (a) There is already fairly heavy provincial motor taxation in force in 

the Punjab and we did not get any clear indication as to whether 
the public would favour the imposition of a provincial two annas 
petrol excise as a substitute for all or part of this. The matter 
was left to be further considered by those whom we met. 

(b) There are apparently only two road tolls in the province apart 
from tolls on boat bridges and ferries. The' difficulties felt, for 
example in Madras, as regards local motor vehicle taxati~n and 
road tolls do not appear to exist here. . 

(c) (i) Taxation of vehicles other than motor cars-Opposition was ex­
pressed to. the idea of taxing bullock carts. 

(ii) Tolls on bridges were not objected to.' , 
(iii) Proceeds of licencE' fees for public service motor vehicles-We had 

no opportunity of discussing this in,detail. 
(iv) Monopoly transport licences--Generallyspeaking, opposition was 

expressed to any attempt to restrict motor services in such manner 
. though it was admitted that on one hill road strict control of 

motor vehicles was in force and imperative. -

5. It appeared to us that the most striking feature of ourvisittott.ePunjab 
'Was the active interest shown in the province in road development and the bene­
fits which obviously follow in its train. It was urged upon us by all that 
development; of Toads was of primary importance t,o the agriculturist. We 
were told that where he had access to a good road, he was able to take his pro­
'duce to a market town and get proper market rates for his produce, which he 
had formerly to se~ at below market rates in his own village to the bania. 

6. Again the convenience of travelling by motor bus as compared with 
travel by rail was stressed and we admit that unpleasant though such com­
petition might be to the Railway Companies, it is in certain areas forming a 
very useful incentive for the improvement in accommodation for third class 
passengers and, as it was expressed to us, in the civility with which such pas­
lIengers are treated by railway employees. 

7. We understand that in the Lahore district it costs Rs. 3 to cart 
100 c. ft. of road-metal for the first mile of a metaIled road and Ra. 4 on an 
unmet~lled road,l'nd for the succeeding mil~s the rates are Ra. 1-8-0 and ~s. 2 
respectIvely. 100 c. ft. of metal reqUIres about four carts. It mIght 
therefore be argued that a metalled' road probably saves the cultivator two _ 
aIiIias a'mile on 'eVery trip his cart makes. If account were taken of the. 
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enormous mileage covered by cultivators' carts in moving crops to market, the 
financial saving to the country by a developed system of roads might perhaps 
be dimly guessed at. 

8. A further point which struck us in the Punjab was the foresight wit~ 
which the road programme is being planned and the rapidity with which it .la 

being pushed on and it is an example which needs to be followed elsewhere In 

that the programme is mapped for years ahead and the future maintenance 
cost of the roads is kept in view all the time. At present the cost of maintain-

• ing roads in the Punjab is increasing at the rate of Ra. 10 lakhs a year and 
should future conditions 80 demand, the rate of progress would b~ adjust,ed 
according to the money available for maintenance. 

9. In conclusion., we would thank the Punjab Government for our very 
interesting visit to the province and for the information· supplied to us. We 
would also thank those gentlemen," official and non-official, who met us and 
discussed with us road development. 

NEW' DELHI, 
Dated the 13th Jan'Ua'I'Y 1928 .. 

A. H. FROOM, Chairman. 

M. SUHRAWARDY. 
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APPENDIX m 

Statistical Statements. • 

• Statements A to K have been compiled from the answers to the questionnaire giveD 
by Ioca1 Govemments and Administratlona. In cerlau. instanOllll the figures have beeD 
amplified and modified &8 the result Of subsequent correspondence. 



. STATEMENT A. 
Road mileage acwrd1'ng to classes and types in 1926-21 . 

.. . -
1 r 

Provinoial. Looal. Bothola.s ..... 

Province. 
Snr· Unsnr- Snr. Unsur· Sur· Unsur· 

faced. faced. Total. faced. faced. Tot&!. f&Ood. faced. Total. 

- ---------I-------------

MiJ ... Mile .. Mil ... Mile .. Mil ... MU ... Miles. Miles. Mil ... 

Madraa .. .. .. 3,690 630 4,120 17!!l50 2,760 20,610 21,440 3.290 24,730 

BamIJaI,J Pr~1I .. .. 6.940 760 6,700 2,'190 8,180 10,970 ·8,'130 8,940 1'1,670 

B.nd •.• .. .. .. 60 1,Ii20 1,680 40 10,830 10,870 100 12,360 12,460 

Bnmbey and Sind .. .. 6,000 2,280 8,280 2,830 19,010 21,840 8,830 21,290 30,120 

Bengal .. .. .. 890 670 1,460 2,610 16,460 17,960 3,400 16,02~ 19,420 

United PrOYin08l .. .. 3,170 700 3,870 4,640 26,970 31,610 7,710 27,670 35,380 

?uniab .. .. .. 1,870 920 2,790 1,130 19,020 20,150 .3,000 19,940 22,940 

Burma .. .. .. 2,720 7,210 9,930 480 1,700 2,180 3,200 8,910 12,110 

BihH and Ori .... .. .. 1,340 240 1,580 2,'10 25,340 27,750 3,750 25,580 29,330 

Central Provincea .. .. 4,370 2,500 6,870 300 1,270 1,670 4,670 3,770 8,440 

Aosam 
- 400 3,270 3,670 160 5,540 5,700 560 8,810 9,370 .. .. ., 

Minor Provinoea and Ad miniatra- 2,500 2,700 5,200 50 2,050 2,100 2,550 4,750 7,300 

tion •• 

---. ---------------------~ 

Total .. 26,860 20.920 47,770 32,260 119,110 151,370 59,110 140,030 199,140 

-

Peroent. 
II.ge of 

Provin· 
oia.! to 
both 

cue •. 
---

16·6 

37·7 -
14·6 

27" 

7·6 

10·9 

11'8 

81·8 

6·4 

81·4 

37·2 

.. 

---
23·8 

-- -
Percent-

age of 
Bnr· 

faced to 
totll.l 

mlleage. 

87·0 

47'4 

0·8 

29·3 

17·6 

21·8 

12'7 

26·' 

12·8 • 

55·4 

6·0 . 

.. 

-
29'6 

. - _ .. --c 

Remarks. 

See Statament A-J • 

. 

. 

/ 

QC 
.00 
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• 
Notes on Statement A. 

Madras.-3,040 miles of surfaced roads in .charge of district boards are 
here claBBed as cc Provincial". These are trunk roads for which Government 
assumed financial responsibility in 1920-21. At present however the contri­
bution from provincial revenues is at a flat rate of Rs. 500 per mile per year 
for maintenance whereas the average, actual cost is Rs. 575 per mile per year. 
Including works of construction, the share of the cost of these roads borne by 
provincial revenues was, in 1926-27, 75 per cent. 

Bengal.-From the Administration Report of the Public Works'Depart­
ment, Buildings and Roads Branch, for the year 1925-26 the total mileage of 
unmetalled roads is stated to be 34,270. The figures furnished in the reply 
to the questionnaire are less by some 18,250 miles. This difference is under­
stood to represent roads maintained by union and village boards, complete 
information regarding which is not readily available. 

Burma.-The reply to question A-I (vii) of the questionnaire gave the 
length of me taIled roads in 1926-27 as 1,890 miles" Provincial ", 330 miles 
"Local" or 2,220 miles in all. Subsequently the total figure was corrected to 
3,200 miles but the classification of the revised figure was not sta~d. As time 
did not allow a further reference to the Government of Burma, the new figUre 
has been split up in the same proportion as the old, while the 11>tal mileage of 
both types has been left as first stated. ' 

Bihar and Orissa.-Under ., Provincial" are included 67 miles surfaced 
, and 45 miles unsurfaced maintained by the Public Works Department in 
~eudatory States. 

Assam.-The figures given exclude 5 miles surfaced and 370 miles unsur­
faced of "Central Civil" roads; and also 10 miles surfaced of" Imperial 
Military" roads. . 



STATEMENT A-I. 

Road mileage according to classes and types in 1926-27.-Minor bO'lJincea and Ad~nistration&. 

Provinoial. Looal. ,Both classes. 

Province. 
Un- Un- Un- -

Surfaced. surfaced . Total. Surfaced. surfaced. Total. Surfaced. surfaced. . . 
-

Miles. Miles. Miles. Miles. Miles. Miles. Miles. Miles. 

North-West Frontier Province .. 1,000 1,600 2,600 23 1,861 1,884 1,023 3,461 

Dellii •• - .. .. 140 Not stated. 140 l\ot stated. .. 140 .. 
Baluohista.n .. .. .. (a) 190, (b) 1,070 1,260 .. '0 .. 190 1,070 . 
Coorg .. .. .. .. 250 60 310 .. 70 70 250 130' 

r 

Ajmer-Merwara .. I .. .. 270 10 280 30 110 140 300 120 
-

CentmI India Agency .. .. (c) 640 .. 640 .. .. .. 640 .. 
-

Total .. 2,490 2,740 5,230 53 2,041 2,094 2,543 4,781 

Or, approximately .' 2,1100 2,700 5,200 , 50 2,050 , 2,100' 2,5110 4,750 

f - -' .. -~ '- ' - ss , 

Total. 

Miles. 

4,484 

140 

1,260 

380 

420 

640 

7,324 

7,300 

.. 
co o 
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Notes on Statement A-I. 

(a) ~~3 miles "Central Civil". 97 ~es "Military,". 

(b) 924 miles" Central Civil". 143 miles" Military". 

(c) Includes roads maintainedjn States from Central Civil funds. 

I _Th~ figures regarding Government roads -in the North-West. Frdntier 
Province have been compiled from the P. W. D. (Buildings and Roads) 
Administration Report for 1925-26, as the reply to the questionnaire dealt 
with district board roads only. Military and civil roads ar~ inclUded. The 
total figures are 1,098 miles metaJled and 1,647 miles unmetalled, but these 
include certain station roads; excluding the latter the round figures given in 
this statement are a close approximation. 

Figures for Delhi Province have been supplied with respect to" Provincial" 
Dletalled roads only. 

It will be Been that the information available is incomplete. The figures 
may be taken as being reasonably correct with respect to surfaced roads; 
they are manifestly incomplete with respect to unsurfaced roads. 

1 



STATEMENT B. 
, . 

Area, populatioo ani! density of population, 
.' 

Area (thousands of square miles). Population (millions). Density , Percent· of popu. " . 
age 

~ 
lation. Province. '. of area Number Remarks. 

Cultivat· Unoulti .. . cultivat· of per. 
ed. vated. ' ' Foreet. Tota.l. ed. Rural. Urban. Total. sons per 

square 
" mile •• -. 

MadraIJ 68·7 '. 53·8' " 20'5 143·0 48 37·04 5·28 42'32 296 .. " 

Bombay Pr64idency " • 52·3 10'8 - 13'9 7'/·0 68 12·02 3·98 16·00 208 Sub-division of arM 
i8 only approximate, 

Sind .. .. 14·5 31'5 0·5 46'0 31 2·70 0·60' 3·30 71 Ditto. 
Bombay and Bind .. 66·8 42'3 14·4 123·5 

, 
54 14·72 4'58 19·30 156 

Bengal .. .' 44·5 25·2 7·2 76·9 58 43'5,0 3·20 46·70 608 . 
United Provinces .. 53·6 38·2 14·5 IM'3 50 40·57 4·81 45'38 428 
Punjab " .. 50·0 44·9 5·0 99·9 50 18·10 2·60 20'70 207 Ditto. 
Burma . .' .. 33·3 178·4 31'5 243·2 14 11·23 1'98 13·21 54 
Biha.r and Orissa. .. 47·9 23·5 11·8 83·2 58 32·63 1'37 34·00 410 Exoluding Feudatory 

Sta.tes, 
Central'l>rovinceB .. ,42·8 30'5 25·6 98'9 43 12·52 1'39 13·91 141 
Assam .. .. 15·0, 39·5 7·0 61·5 21 7'73 0·26 7'99 130 Sub. division of area 

ie only approximate, 
Total .. 422·6 476'3 137·5 1,036'4 41 218·04 25'47 243'51 235 . . 



STATEMENT C. 
Distribution of road mikage aa:ording to area and population. -. • Mileage per 100 square miles of total Mileage per 100 square miles of oul. Mileage per 100.000 of popula. area. ti vs ted area. tion • • t 'Province. . 

Surfaced. Unsurfaced. Total. Surfaced. Unsurfaoed. Total. Surfaced. Unsurfaoed. i'otal • . 
Miles. Miles. -Miles. Miles. Miles. Miles. Miles. Miles. Miles. 

Madras .. .. 14·15 5·68 19'83 31'25 3,·75 36'00 47'90 19·10 67·00 --

Bombay Presidency .. 11'10 .10·'14 ~1'84 ,16'65 1'1·05 33·70 63'46 61·7:r 106'19 - , 
Bind, 

" .. 0·22 . 26'86 21'08 0'70 85'30 86'00 - 3·09 396'76 399'86 
Bombay and Sind 

" 7·01 16·81 .23"82 i3·15 31·90 45'05 44·84 107'61 152·45 
Bengal .. .. 4·40 20'9G 25'30 7·60 36·10 43·70 7'30 34'30 41·60 " 

, 

United Provinoes .. 7·30 26·30 33-1;0 14·30 51·80 66;10 17'00- 61'00 78'00 : 
- . Punjab .. .. 3·00 _ '"20·00 230()0 (t·OO 40'00 46'00 14'00 06'lQ nO·l0 ... ~ . 

Burma .. .. 0·92 3',61 • ~ 4·53 . 9·60 26·70 3El'30- 24·20 . . 67'~1i .9t:i15 . 
< • -

Bibar and Oriss .. ~. 4·40 - -.-30··7a - ~5'10 ... 7·85 53·55 61',40 lO'80 75.00 85·80 
r . . . Central Provinces .. 4·68- 3·80 8·48 10·90 8'60 - 19'50 ·-33·60 27·10 . 60'70 . .. -r 

Anam .. .-. 0'92, -14,94 •. 15·86 3·75 58.60 62'35 7·07 1J'I~-99 122'06 . . 
~ .-

Total - 5·45 - l~ 18'50 13'30 32·10 45·40 23·20 00·70 78·90 
•. •• ·et· 

• 



STATEMENT D. 

Expenditure on roads in 1926-21. 
Note.-Gl'&Ilte from provincial revenues to local bodies for expenditure on ,roads are shown aa pr<Wincial expenditure .. 

" 
.:.; 

, 
, Total expenditure from .8 ProvinoiaL Local. . - revenue. 

lai .. 
Construction. Construction. ;a .... 

Province. . a! a! r:i a! ;~(~ 
" --- --- ~ 

0 " 1l ~ 1l l'l<" . <D a! " MOO 

-;i '" j. 3 I 
<=I e " " <=I 

<=I 3 " -;i $ -;a 

i ". .~ g ~ 1 .~ -;i .!,a 
~ 

. +' .., 
0 0 0 ~" 0 p<. ::;t E-t p< ::;t E-t 0 ::;t E-t 

-------------
RlI. (thousands). 

Madras .. .. .. 7.91 33,47 41,38 2,82 14.96 50,38 68,16 22,87 83,85 1,06,72 1,09,54 

·p,09 
. 

Bombay Presidency .. .. 17,35 43,50 65,94 .. 2,25 7,63 9,88 19/;0 51,13 70,73 75,82 
co ... 

Bi1Ul 
, 

2,38 .5,96 8,34 1,42 6 1,48 3.80 6,02 9,82 9,82 .. .. .. . . .. 
Bombay and Bind .. .. 5,09 19,73 49,46 74,28 .. 3,67 7,69 11,36 23,40 57,15 80,55 85,64 

Bengal .. .. .. .. 7,54 . 22,13 29,67 . . 10,84 25,68 36,52 18,38 47,81 66,19 66,19 

United Provinces .. .. 25,83 7,14 33,58 66,55 .. 6,95 25,42 32,37 14,09 59,00 73,09 . 98,92 

Punjab .. .. .. 28,05 28,09 43,51 99,65 .. 7,81 16,65 24,46 35,90 60,16 96,06 1,24,11 

Burma .. .. . .. .. 61,60 49.95 1,11,55 .. .. 17,38 17,38 61,60 67,3.3 1,28,93 -1,28,93 

:Bihar and Orissa .. .. .. 4,90 12,74 17,64 .. 11,34 24,13 35,47 16,24 36,87 53,11 . 53,11 

Central Provinces .. .. .. 20,14 34,66 54,80 . . 1,75 2,62 4,37 21,89 37,28/ 59,17 59,17 

Asaam .. .. .. .. 2,78 17,00 19,78 .. 3,98 6,32 10,30 6,76 23,32 30,08 30,0B - -, 

Minor Provinoes and Administrations .. 7,60 40,44 48,04 .. 6 1,01 1,07 .7,66 41,45 1 49,11 49,11 

- --. 
3,36,94 I 5,63,34 I Total .. 58,97 1,67,43 2,82 61,36 1,77,28 2,41,46 2,28,79 5,14.22 I 7,43,01 8,04,80 
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NofA!S on Statement D~ 

Bombay and Sind.-Grants-in-aid of Rs. 14· 16 lakhs in Bombay Presidency, 
.Ra. 4·841akhs in Sind, or Rs.19·oo lakhs in all, were paid to local bodies from 
provincial revenues, but information is not available as to the distribution of 
the expenditure .of these grants between construotion and maintell!tnce. The 
amounts have been adjusted in this statement by inclusion under ': Provincial" 
and deductiQn from c' Local" in the proportion of the other expenditvre dis-
tributed between these heads by the Bombay Government. -

United P,ooinces.-The figure of expenditure on construction from pro-
vincial revenues includes Rs. a·4lakhs interest charges. . 

BiJaa, and Orissa.-The expenditure from local funds given in the reply 
to the questionnaire has since been ascer<.ained to include Rs 6· 03lakhs grants­
in-aid from provincial revenues. This lIum has now been included under 
" Provincial" and excluded from "Loca~ ,the adjustment between constJ.:uc­
tion and maintenance having been made proportionately to the figures first 
zeported. • • 



STATEMENT D-I: 
Exptmditure on roads in 1926-27.-lrJinor Provincea and Administrations. 

NOTE.-No expenditure from capital is~eported. 

Provincial. Local. Total. 
- -

/ 

Province. 
Con- Mainter.-

, 
Total. Con- Mainten- Total. Con- Mainten- ,'Total. 

struction_ anOO. struction. ance. struction. ance_ 

Ra. (thousands). 
(e) 

North-W ('st Frontier Province .. 6,21 25,76 31,97 2 53 55 6,23 26,29 32,52 
• 

Delhi .. .. .. 49 1,88 2',37 Not stated. .. 49 1,88 2,37 

(a) Cb) 
BaIuchistan .. . . .. 18 6,13 6,31 - .. ... .. 18 6,13 6,31 

(c) 
Coorg .. .. .. .. 1,51 1,51 .. 10 . 10 .. 1,61 1,61 

Ajmer-Merwara .. .. 37 '2,12 2,49 4 38 42 41 2,50 2,91 

(d) 
Central India Agency .. ' .. 35 3,04 3,39 .. .. .. 35 3,04 3,39 

. 
Total .. 7,60 40,44 I 48,04 6 1,01 , I 1,07 7.66 41,45 49,11 
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Botes on Statement D-1. 

(a) "Central Civil". 

(b)Rs. 2,76,000 .. Military ". Rs. 3,37,000 cc Central Civil "" 

(c) Figvres for construction and maintenance not separated in reply to 
questionnaire. Expenditure all presiuned to be on maintenance. 

(d) "Central Civil". 

(e) Civil expenditure only. Military expenditure not stated • 

.Delki.-8ee note on Statement A-I. No figUres have been supplied of 
expenditure on (a) provincial unmetalled roads and (b) district 
board roads. . 



STATEMENT E. 
Percentages oJ provincial, local and total revenues spent on roads, and incidence of road expemi1iture per head of population. 

NOTlIl.-The expenditure taken is that of 1926.27, the revenue taken is the average of the years 1924-25 1925-26 and 1926-27 • . 
--. 

Percentage of revenue spent on roads. Incidence of road e~penditure per head of 
population • 

. 
Province. . 

. 

Provincial. LocaL Total • Provincial. Local· Total. 

. 
Per cent. Per cent. Per cent. Annas. Annas. Annas. 

Madras .. .. · . .. 2·5 36·2 5·8 1·6 2·8 4·0 

Bombay , 
4·4 15·6 5·5 5·0 1·2 6·7 .. .. · . . . .. 

Bengal .. .. · . .. 2·8 35·3 5'7 1·0 1·3 2·3 
, 

United ProvinCIlII .. · . ., 3·2 16·7 5·0 1·4 1·3 2·6 

7':4, 
-, 

Punjab - 6·5 23·0 7·9 5·5 2·2 
, .. · . .. . . 

.~ .. 
T ., 

Burma .. .. .. .. 10'1 29·0 _ 11·0 13·5 2·5 , 1~'iI . 
Bihar and OriBBa · . .. .. 3·2 24·4 7·3 0·8 1-'1 : 2-5 

Central Pronnces .. .. .. 8·9 6·1 8·6 6·3 0·6 6·8 

Assam · . •• J .. 7·6 61·3 10'9 4·0 2·1 ,- , 6·0 

Total .. 5·0 I 24·8 7·0 3·0 1'7. 4·5 
+ 

*Calculated OD rural popuIa.tion. 

. '-
-co 

QO 



STATEMENT F. 

Provincial and local experu1iJure on roaas from revenue in the year 1913-11: and in the four year, 1923-24 to 1926-21. 

• 
1913-14. 1923-.24. 1924-20. 1925-26. Expendituro index 

1926-27. 1920·27. 
1913-a=lOo,· 

Province. . 
~ 1 3 :i ~ ~ ., 

" r .6 1 ...: .6 1 ...: '" ;i ] 
.", ...: i .S ...: 

1 .~ i 
I> .. I> !! .t: 'i= !! I> !! 1 ~ 

... 
~ £ " £ e e . .3 ~ oS ~ .3 ~. .3 ~ Il< .3 f-t Il< .3' f-t -- I---~----I--- '---

Ra. (1akhs). 
M~r&I •• .. 20'0 49'7 69·7 49'1 40·4 89'5 40'1 56·9 97'0 4.7'6 68'L ll5·7 41',4 65·3 106·7 207 131 153 . 

:Bombay •• .. 24'8 14'6 39·4 47'0 22'3 69·3 63·3 21'7 85'0 53'3 27'9 81·2 69·2 11·4 80·6 278 ;8 21,6 i!" . ~ 
'Bengal .. .. 11'9 34·6 46'0 27·2 36'0 63·2 27·2 36·2 63·4 36'0 35'9' 71,9 il9'7 36'5 66·2 248 105 ,142 . United Provinces •• 19·1 24·2 43·3 31'4 29'0 60'4 !i9·6 27·6 67·2 34'5 33'3 67·8 40'7 82',4 73·1 2h 133 168 
Punjab •• .. 21·2 14'8 36'0 34'0 20·2 54·2 34·3 18,7- 53·0 lio'7 20'0 80·7 71'~ 24·5 96·1 3~7 165 266 , Dorma, .. .. 36'6 19'6 56·2 74'7 17'3 92'0 89·7 13'0 102'7 104'8 20'9 125'7 111'5 17·4 128·9 304 89 229 
Bihar and Orissa U·4 27'3 40·7 13'0 53·3 66'3 11'5 43·6 55·1 10·7 45·4 56·1 17·6 35'5 53·1 131 130 130 
Central Provinces 28'3 3·8 32·1 31'3 .. .. 37'9 3·1 41'0 \ , 43'0 0'0 48'0 54'8 4'4 59·2 193 114 183 

! Assam .. .. 41'0 16·2 57·2 17·1 7·4 2~'5 16'5 8'3 24'8 17'4 9'3 26·'· 19·8 10·3 30'1' 48 64, 53 .. 

............ r:----c---- --
1408'0 - --- --~ ~ ~ -'---Total' .. 216'3' 204'8 421-1 324'8 .. 360·~ , 229·! 589·2 265·8 673'8 456·3 237'7 694'0 210 116 164 -



STATEMENT G. 
Expimtluure on road construction and.maintenance from revenue in the year 1913-14 ad in the Jour ye(lrs 19.'J1-21 to 1928-2'1. 

Expenditure index 
1913-1'. 1923-24. 1924-25. 1925-26. 1926·27. 1926-27. 

1913-14=100. 
I --ProvInce. r:i 8 r:i 8 4 r:i 8 .§ 8 ~ ~ 

r:i 8 .2 :3 Q . . S :i 0:1 :;3 ~ :i .:i .. cOl .. ~ " 0:1 " 0:1 " 0:1 " 0:1 0:1 j ~ " e .~ l!- e .B oi b .8 'i .. .B ] .8 

l·· ~.~. 
.8 ," ci ~ oi ! .!3 ! .!3 ! .!3 ! '~ .!3 . .9 

~ 
.. 

~ ~ .-~ 
.. 8.f' ~ 

.. 
Q Q cS ~ cS Q cS Q Q 

.0 E-I E-I E-I E-I -- ---- - ......;........ 

Madraa 
RB. (Iakhs). 

115:7 22'9 83'8 106:i 167 .. 19·9 49'8 69·7 15·2 74·3 89·5 17·4 79·6 97·0 28·0 87'7 115 153 

Bombay .. 19·6 19'8 39·4 22·2 47'1 69·3 37·7 47·3 85'0 29'5 51'-7 81·2 23·4 57'2 80·6 119 288 216 
." 1-1 

Bengal .- 17'7 28·8 46·5 15·2 48'0 63·2 15·7 47·7 63·4 21·9 50'0 71·9 18·4 47'8 66·2 104 166 142 0 
0 

United Provinces 12·9 30·4 43·3 10·4 60'0 60·4 11'5 65·7 67·2 11'0 56'8 67'8 14·1 59'0 73·1 109 )94 168 

Punjab- .. 12'5 23'5 36·0 ll·2 43'0 .54·2 7·8 45·2 53·0 24·0 56'7 80·7 35'.9 60·2 96·1 287 256 266 

Burma· .. :14'8 41·4 56·2 31·3 60·7 92·0 47·0 55·7 102'7 55·3 70·4 125;7 61·6 67'3 128·9 415 162 229 

Bihar and OrisBa •• 21'5 19·2 40·7 32·6 33·8 66·3 23'1 32·0 55·1 25'0 31·1 56·1 16·2 36'0 53·1 75 192 130 . 
CentrAl Provincest 13·4 18·7 32·1 .. .. .. 13·2 27·8 41'0 16·0 32·0 48·0 21'9 37'3 59·2 164 200 . 183 

Assam .. ;42'1 15~ 1 67·2 3·0 21'6 24'5 3·6 21·2. 24·8 4·7 22·0 26·7 6·8 23'3 30·1 16 154 53 
• --t-------------f--- ----------------------_. 

Total .. 174 ',4 246·7 421·1 .. .. .. 177'0. 412·2 589·2 215·4 458·4 673·8 221·2 472'8 694·0 127 191 164 
, 

• All IOCR.! fund expenditure-asBumed to he on maintenance. 
Looal fund expenditure for 1923-24 not available. 



STATEMENT H. 

SurfaCed mileage in the year 1913-14 and in the four year, 1923-24 to 1926-2'1. - , . 
1913-14. 1923·24. , 

1924·25. 1925·26. 
I 

B26·27. 

l'rovinoe. 

Miles. Index. Miles. Index. Miles. Index. Miles. ]ndex. Miles. Index. 
". 

f, 

• Madras .. .. 22,544 100 20,142 89 19,594 87 20,275 90 21,440 93 . 
Bombay .. .. 6,628 100 8,584 130 8,655 131 8,720 132 8,830 133 
Bengal .. .. 2,583 100 3,315 128 3,332 129 3,376 129 3,400 130 

United Provinces • .. 7,010 100 7,540 107 7,580 108 ~'il()_ ',HO 7,710 no , . . 
"'112 • Punjab .. .. 2,615 100 2,650 102 2,932 IV "!,945'" 3,000 115 .. 4 I-Burma 2,300 lOO 2,672 H6 2,890 cO 

126 2,947 128 3,200 139 
.. .. 

Bihar II:nd OriSS& .. 2599 100 3,528 136 3:614 139 3,697" 142- 3,750 144 

Central Provinces .. 3,410 100 4,440 130 4,480 131 4,640 136 4,670 137 

• Assam .. .. 386 100 550" , 142 552 142 554 143 560 145 . . 
• Total ~ 50,075 100 53,421 106 53,629 107 54,864 109 56,560' H3 .. 

I • 



102 

STATEMENT J; 
. . . . 

Present cost of annual ,maintenance and construction of 'I'oaiU in different 
p'I'otinces. 

Maintenance. Construct.ion . 

. 
Surfaced. Unsurfaced. Surfa.ced. Unsurfaced. 

Province. • -

Provin. Locd. . Provin. Local. Provin. Local. Provin. Local.. 
cia!. , cial. cial. cial. 

of 
~ --------.----------

Madras .. 950 363 
Rs. per mile. 
66 90 .. . . .. .. . • . 

Bombay 520 .. " 150 .. .. .. .. ... • .. 10,000 
Bengal .. 2,250 . 370 .. to .. .. ... 

30,000 .' United Provinces 750 420 200 20 .. .. .. .. .. , 
10,000 2,000 

Punjab .. 1,87~ .. 355 .. to . . to .. , 30,000 6,000 
41 

1,500 150 30,000 8,000 
, 

Burma .. to - .. to .. to .. to .. 
5,000 750. 50,000 12,000 

~ ~ ~ ~~ 
Bihar and Orisea 570 60 9,500 , 400 

,----'--, ~ 15,000 
Central Provinces .680 150 to .. .. .. 

20,000 

400 450 12,000 500 
Assam .. 1,800 to to lOO 25,000 25,000 to to 

700 600 15,000 4,500 



STATEMENT K • 

. Oimt7Wutimia from provincial ret1enUe8 to local bodies/or expenditure on ~oads in i926-2'1. 

For provincial o~ trunk For other roads: . 
roads. . • 

Province. Con. Total. Remarks. 
Con. Mainten. TotaJ. Btrue. Mainten. Total. 

structwn: 'ance. tion. anoe. 

---- ---
• Rs. (thousands) • 

Mw.." ... .. 2,40 13,10 15,50 2,2311.,79 17.02 32,52 Inspection by Government in case of first cl888 or trunk lOadS 
and second claas or district roads. 

:Bombay .. .. 1,77 88 ·2,65 Separate infor. 19,00 21,65 • A few provincial roads in two districts are maintained by 
mation is not district boards at the cost of provincial revenues. 
available. • 

:Bengal .. .. .. .. .. .. .. .. .. Some provinciIIJ roads are maintained by district boards &8 

United Provinces 
a charge on provincial revenues. Figures not stated. 

.. .. .. .. .. .. 3,95 3,95 No supervision. . 

Punjab .. .. .. .. .. 7,60 7,12 14,72 14,72 Supervision o£. aided works and Class IT road maintenance. 

:Burma 
Special staff. 

.. .. .. ." .. .. .. .. .. A..I. (1)) of reply to questionnaire. Grants are made from 
.. provincial IIIlvenues for· district board' roads, but figure •. . 6,03 

not stated. 
:Bihar and O~ . . .. .. .. .. .. 6,03 Supervision by SuperinU,nding Engineers. NotBhown in state· 

ment of expenditure in 1926.27 in reply to questionno.ire. 
-Central Provinces .. 4,07 8,22 12,29 1,00 .. 1,00 13,29 Supervision by Superintending Engineers. 

Assam .. .. Details no~avail. 1,76 Details not avail· 6,53 8,29 There are no district boards in Assam. Some provinc]al 
able. able. roads are maintained by local boards with annual fixed - grants given by Govl'rnment. In addition to these 

grants, non-recurring grants are aIso given by Governme~t_ 

--------~--------------- to the local boards for improvement of their roads. 
TOtal .. .. .. .r 32,20 . .. .. 68,25 100,45 

• 
For the nine provinces .the total provineial expenditure on roads from revenue was in the year 1926.27, Rs. 456' 33 lakh.,. TwentY'two per cent 

of provincial road expenditure from revenues was thus apent through district boards and councils. 



STATEMENT L. 
Imports oJ motor vehicles, parts and acce!soriell, and oJtyres and tubes • 

. 
.~ Motor cars (including Motor cycles. Motor omnibuses, motor vans 

. taxi-cabs) •. and motor lorries. .. . 
Year. 

Number. Value Average Number. Value Average Number. Value Average -.. ex·dut!. value. ex·duty. value. ex· duty. value. . 
, . 

~ .. Ra.lakhs. Rs. Rs.lakhs. Rs. Rs.lakhs. Rs. 
• • . 

11113-14 . . 2,880 1,13 3,970 1,463 11 752 76 • 6 7,510 

1919-20 .. 9,925 2,63 2,646 2,332 17 729 1,229 48 3,934 

1920-21 .. 15,432 7,82 5,069 5,179 54 1,043 2,885 2,23 7,052 

1921-22 .. 2,895 1,74 5,993 734 9 1,226 580 .'29 5,084 
.. . I 

1922-23' .. 4,323 1,38 3,204 866 9 1,039 480 • 22 4,535 

-923-24 .. 7,984 2,05 2,563 1,182 9 761 1,044 25 2,395 

. 1924-25 .. 9,980 • 2,20 2,344 1,456 10 687 2,162 39 1,791 

1925·26 .. 12,757 2,82 2,213 1,629 10 605 4,840* 88 1,822 . . .. 
1926·27 .. 13,197 ' '2,94'" 2,229 1,803 10 581 .6,343t 1,20 1,892 

1927-28 
.. 

1,49 1,722 .. 15,122 3,54 • 2,340 2,146 
I 12 557 8,682: . 

* Of these, 626, a.verage value Re. 2,407, were complete with bodies, and 4,214, average valull Rs. 1,733, were ohassis. 
t Of these, 998, average value Re. 2,360, were oomplete with bodies, and 5,345, average value Ra. 1,804, were ohassillo 
; Of these, 1,270, average value }ta, 2,148, were complete with bodies, and 7,412, average value }ta. 1,61l9, were ohassis. 

Parts ani Rubber 
acces- tyres and 
sones. tubes . 

Value Value 
ex·duty. ex-duty. 

R,.la.khs. Ra. Jakhs. 

23 .. 
65 1,14, 

1,75 '1,70 

60 1,10 

47 1,23 

42 1,16 

53 1,10 

68 1,65 

85 1,56 

101 2,19 

--
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STATEMENT M. 

Production, (mI8Umption and retail' pri!:e' of petrol in India. 

Tot&l Quantity Quantity Price per gallon'" 
Year. production exported consumed inaluding excise 

in India. from Indi&. in;India. (at Calcntta). 

, 

Ra. A. 1' • 

.. 
Gallons (thousands). 

1913·14 .. 26,000 21,500 • 4,500 1 ° ° , 

1919-20 .. . 47,268 36,223 • 11,045 1 12 6t • , 
; 

1920·21 .. 33,226 18,851 14,369 1 8 6 

1921·22 • 38,642 20,156 18,486 1 14 ° .. 
lQ22.23 .. 37,922 19,789 18,133 114 ° 
1923·24 ", 34,045 16,672 17,373 III ° .. 

It 

{Ill ° to August 1924,. 
1924·25 .. 43,088 22,059 21,029 1 8 ° to DEj,Cr. 1924. 

1 8 6 to March 1925. 

1925·26 .. 38,868 8,140 30,728 . 1 6 6t 
I . 

{~ 
6 6 to July 1926. 

1926-27 .. 40,779 2,219 38,560 5 6 to Novr. 1926. .. • 4 6 to ~a.r.ch 1927~· . , 
," .,. -'. .. 

" 49,680 {1.2 6 to April 1927. 927·28 .. 49,683 . 3 . • 1 1 6 . 

" . ~ . , .. 
6 . , • 

• Bulk price is one anna per gallon less. . 
t !nalndes excise dnty of annas six per gallon imposed from 16t.h February 1917~ 
: Excise duty reduced to annas four per gallon from lBt AprilI92~. '. 



STATEMENT N. 

Dtdy on motor tJehicles etc., and on motor IJpirit. 
: "Motorcars Motor omni~ Parts Rubber tyres 

.. (including Motor cycl~8. buses, vans and and Motorspirit. 
taxi-cabs). and lorries. _ accessories. <# tubes. 

* 
.... ·,,1 ., 

Year. i> ~ ~ ~ ~ ~ ~ g 
1:l 

.., 
1:l 

. .., - 1:l ~. " Q " ~ ~ .; "Cl .; . "Cl .; "Cl .; "Cl "Cl .; "Cl 
t: " ~ " ... i 

... = ~ " -e = ., ~ 
1:1 1:1 !l !l ! 1:1 1:1 1:1 . 0, ., ., 

E 
0 ., .i1 ~ "d 

.' .];. r ~ "" ~ 
.,. .,. .,. .,. 

~ ... ., ,e ~ El ~ ,e .. ., ,e El :L' H ., 
Cl 

~ .... ~ ~ .... ~ J;q ~ E-I . . - -'---

" 
- .. 44.val. • 'Q A.tl.val. Ra. A.tl.val. Rs. Ad. val • Rs. Ad. val. Ra. Per gallon. Pergll.llon. Ra. Ra. ~.s 

p.c. Jakhs. p.c. lakhs. p.c. lakhs. . p. c. lakhs; p. c. la.lths. As. p. As. p • la.k.hs. la.khs. 
1013-14 .. 5 6 jj .. 5 2 I) 1 5 .. 1 6 .. . . 9 ~ 

-
1919-20 .. 71 20 71 1 71 4 71 I) 71 9 7 6t 6 0 41 80 

1920-21 ... 71 56 71 4 7i- 17 71 13 71 13 7 .lit 6 0 54 157 
, 

1921-22. .. 20 35 20 2 11 3 20 & 1~ 12 20 & 11 22 '7 . 6t .:-
:0 

6 0 61 135 

1922-23 30 42 30 3 15 3 30 & 15 14 .30 &15 37 8 6t '60 6 0 65 164 .. 
.~ 

1923·24 4 30 & 15 13 30 & 15 8 6t " iI 0 65 .. ,30 61 30 3 15 35 ~ 181 . . 
1024-25 .. 30 ."&6:. 30 3 15 6 30 & 15 16 30 & 15 33 8 6t 6 0 79 203 

30 • 
I 

1025-26 .. 115 3q 3 15 13 30 & 15 20 30 & 15 50 4 0 4 0 77 ~48 

1026.27 .. 30 88 30 3 15 18 30 & 15 25 30 & 15 41 4 0 4 0 96 271 

1027-2& .. 20 71 20 2 15 22 20 & 15 20 15 32 4 0 4 ·0 124 271 . 
• The higher rates apply to parts and accessories of motol' cars and motor cycles. 

1 The higher rates apply to pneumatio tyres and tubes. 
Includes 6 annas exc~e duty. 

NoU.-The import duties on lubricating oils in the above years were :-In 1013-14, 
ad valDl"llll. F1OJIl1926.27, la. 4p. perimperin.l gallon. 

I) per cont ad valorem. FI'Om 1919-20 to 1925.26, 7!.prr cent 

...... 
o 
~ 



107 

APPENJ;)IX IV. 

ProgreSS made in~India with improved forms 01 road surfaces.* 

Opportunity has been taken to ascertain what has been done in recent 
years in different parts of India'with im'proved forms of road surface. An 
enquiry addressed to all provinces has produced the following information. 

MADRAS.t 

With increased traffic and the introduction of motor bus ana" lorry 
services, improved forms of road surfacing became a necessity, as the ordinary 
water-bound macadam roads get disintegrated very soon and require constant 
repairs and frequent renewals. The improved forms adopted in the Madras' 
Presidency are :- ' 

(1) Spr~ying or surface painting on water-bound macadam road 
with tar or bitumen. 

(2) Tar or asphalt macadam. 
(3) Tar or asphalt grouting. 

Tar spraying.-Of the above, item (I), tar spraying .is the one generally 
adopted as it is easily done. The specifications laid down for surface tarring 
and tar macadam are the specifications Nos. 1 and 2 of the Roads Depart­
ment, Ministry of Transport, England. The minimum thickness of metal 
coat on which surface tarring is done is 3". After the consolidation of metal 
the road is usually allowed to settle under traffic for a month or so. The 
surface is then brushed well and tar is applied with a spraying machine. 
After the initial coat a second coat is applied in 12 months. Subsequent 
tarring is done in patches when and where thllre is need, and for purposes of 
estimate it may be taken to be required once in two years where the traffic 
is heavy. The cost of surface tarring on a new 3" metal (granite) (loat at 
Madras is Rs. 8,320 per mile of 18 feet roadway as detailed below':-

3" granite coat at :as. 6 per 100 sq. ft. 
Tarring at Rs. 2-12-0 per 100 sq. ft. 

. 
The cost of maintenance per mile per annum 

at Rs. 2-12-2 or Rs. 1-6-0 per 100 sq. ft. 
~ 

• 

Rs. 
5,702 
2,614 

8,316 or 8,320 

1,307 or 1,300 

Surface painting with bitumen.-Like tar spraying, bituminous surfacing 
is done on a new metal coat after it has been opened for traffic for some time 
to a.llow for any local settling. Bituminous surfacing has come to be adopted 
only recently and the substance used ip spramex. The cost of this form of 
surface will be a.bout the same as that of tar spraying. 

• Compiled by Mr. K. G. MitcheIl, Technica.l Adviser, from n"'tes furnished I:y 
various road authorities. 

t Note by the Chief Engineer, Public Works Department, Madras 11 
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Asphalt grouted macadam.--;-Where the traffic is _ exceptionally heav 
asphalt grouted macadam (penetration system) is adopted Thi . tY 
of :_. \ . . . s COnslS s 

(a) Bottom lay~r (3" or 4"thick). of ~tones 2" to 2t" gauge dry rolled, 
upon which hot asph~lt 18 uniformly applied at the rate of 
l' 5 to, 1 . 75 pallons per square yard. . 

(b) Intermediate layer of stones I" to 1" gauge dry rolled over which 
a seal coat of asphalt is applied at the rate of 0'5 to 0'75 
gallon per yard. 

(c) Fine chippings spread and broomed on the surface and well rolled . 
. (d) In a~dit}on to the above a thin layer of sand spread over the 

chi?pm~s . after they have been rolled in gives better results. 
This thin. layer of sand is also rolled and any surplus removed 
after two weeks of traffic. 

. It is anticipated that under heavy traffic conditions this' form of road 
surface will be . economical in the long run. With the renewal of the 
seal coat say once in 3 years, the life of· the asphalt grouted macadam is 
~oughly estimated at 12 years. 

BOMBAY. 

PUBLIC WORKS DEPARTMENT.* 

. The Chief Engineerstates that the asphalt W'ork done on the Bandra-Ghod­
bander road, described below, has been very successful. He also states that 
Il. good deal of surface treatment has been done and is being done in Poon3 
and elsewhere, and that experiments are being started with ' Colas', 'Mexa.co' 
and ' {Jolfix ' but that no results can yet be deduced from these experiments, 
He also draws attention to the economies effected by the Bombay Munici­
pality by the use of improved road surfaces. 

Bandra-Ghodbander Road. Section from Bandra to Andheri. 

Previous kistory.-The Development Department was in charge of the 
road from 1920 to 1925. To meet the growing needs of traffic, the road was 
widened from 16' to ~O' from Andheri to Santa Cruz and from 16' to 40' 
from Santa Cruz to lfandra. The surface was imptoved in 1921-22 by pro­
viding 8" of.rubble soling and 6" of water-bound macadam. To remove the 
dust· nuisance, tar carpeting was provided for the whole length of the road 
in 1923-24. ' 

The heavy II).otor lorry traffic soon broke up the carpeted surface and when 
the Public Works Department resumed charge of the road in 'April 1925, 
the road surface was in a deplorable state and motoring on the road was v,ery 
difficult and .annoying, if not positively dangerous. Serious complamts 
were received from the public and the problem of repairing the surface was 

73 very pressing ,one. _ 

• Letter, dated July 4th, 1928, from Mr. D. R. H. Browne, Chief Engineer, Publio 
Works Department, Buildings and Roads Branoh, Government of Bombay.' 
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It was first proposed to lay a small length of asphalt macadam in thll 
worst portion. A length of 1,400 ft. was laid in the cold weather following 
the mOll8Oon of 1925 and was found very satisfactory. The condition of the 
remaining section, however, had further deteriorated and remedial measures 
were urgently required. Mr. K. S. Framji, .the late Chief Engineer, Roads 
and Buildings, was therefore requested to visit the road which he did in 
January 1926, and funds for asphalting about 2 miles of the road were pro­
mised. The work,was vigorously pushed on and by May 1926 about 11. 
furlongs were completed. In the meanwhile, it became apparent that it was 
not possible to neglect the remaining section of the road,and an estimate for 
repairing it was submittea to Government. Funds were duly received and 
the whole road was completed in April 1927. 

The cost of treating the whole length. of 51 miles from Mahim causeway 
to Andheri is Rs. 3,45,000. 

Petroleum asphalt from the Standard Oil Company has been used through­
out the road, with the exception of 2 furlongs 1/1 and 0/8. In the former, 
Mexphalte and Spramex of the Asiatic Company and in the latter natural 
Trinidad asphalt with suitable flux oil have been used. The working rate 
with" Socony" and Mexphalte was Rs. 3-1-6 per square yard and that with 
Trinidad asphalt was Rs. 3-10-6 per square' yard. 

The surface treated with petroleum asphalt, "Socony" or Mexphalte 
shewed uniformly good results. The Trinidad asphalt surface, which was 
laid in February 1927, had to be partly seal-coated soon after the rains. 

Central Circle, Bombay Presidency. 
Note by the Superintending Engineer, Central Circle, giving a short account 

of the condition of roads and the progress made to date with improved 
forms of road surfaces in his Circle. 

Most of the roads in this Circle are of long standing and were constructed 
to meet the traffic conditions which existed in the last century. As fast motor 
traffic increases and loads become heavier, they are found to be unsuitabl~ 
for traffic under modern conditions and the result is that the roads deteriorate 
rapidly, and as the funds provided for their maintenance are insufficient to 
deal with the extra and more frequent repairs required, their condition is 
rapidly going from bad to worse. The sub grade for these roads is murum 6" 
to 9" thick with a coat of metal 3" to 6" thick. The metal is water-bound, 
the rolling being usually done with an 8 to 10 ton steam roller; though in 
many lengths the rolling has, owing to inadequate funds, still to be done with 
the old-fashioned bullock roller. In lengths that have been made or recon­
structed recently the sub grade is a 9" to 12" layer of hand-packed rubble 
soling. The surface is a 6" coat of water-bound macadam. Here too, though 
th~ sub grade does not give trouble, the surface does, being found unsuitable 
to withstand modern fast moving traffic. . 

Need for a surface that will stand modern traffic conditions has been 
recognized for some time past. Comparatively little has, however, been done 
so far in this direction owing to the financial situation. Nearly three miles 
of road in and around .Poona have.been treated with asphalt, while the work 
of asphalt~g_.the road from Ahme~nagar to Ahmednagar station and that 
from Nas~to Nasik Road station is in progress .and proposals to asphalt 

H2 
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roads in and around Poona and several important portions of roads in other , 
Divisions in this Circle are under serious consideration of Government . 

. . The asphalting done up to date in the Poona Division has been by 
w'hat can be termed' 11" penetration method'. Briefly it is as follows :--

Wet rolling ovel; metal is done in the ordinary way and when the metal is 
firm and dry, a layer of sand is brushed over the same to fill the interstices 
between the metal thereby reducing the penetration and quantity of asphalt 
required. Over this asphalt is poured (9 gallons per 100 sq. ft. approxi. 
mately or 9/11ths of a gallon per- square yard). Sand is then spread over 
it and the surface again rolled. The overall cost of this per 100 sq. ft. 
comes to Rs. 17 nearly. This method appears to be the cheapest satis­
factory process of asphalt treatment in view of the present financial 
stringency. For portions of roads requiring preferential treatment 
what is termed '3" penetration method' is proposed to be adopted. 
For this method, metal is rolled dry to admit of greater penetration and 
the quantity of asphalt used including that required for the seal coat is 2 
gallons per square yard approximately. The overall cost of this method 
works out for Poona Division to Rs. 28-8-0 per 100 sq. ft. nearly. 

BOMBAY IMPROVEMENT TRUST.* 

The types of surfaces laid by the Improvement Trust and the areas of each 
type constructed with the cost thereof are tabulated below :-

Area. I . Type of surface. laid Cost • Average rate. Remarks. 
sq. yds. I 

I - I Rs. Rs.A. 
(lakhs). 

Provided for first 1. 3· sheet asphalt pave- 2,96,000 20'85 7 o sq. yd. 
ment. class roads subject 

to heavy pneuma-
tic and iron-wheeled 
traffio. 

2. 21· to 3'" asphaltio con· 37,000 2·20 5 12 sq. yd. Provided for second 
crete. class roads subject 

to heavy traffic. 
3. 3" asphalt penetration 10,000' '35 3 8 sq.yd. . Do. 

with .. seal coat. 

1,34,000 I 4. 1" Mexphaltepavement 3·26 2 8 sq. yd. Provided for roads 
I with medium traffia. 

6, Spramex surfacing .. 60,000 '60 1 o sq. yd. . Provided for roads 
roughly. oarrying light traffia 

and passages . 

. 
• Note by Mr. T. R. S. Kynnersley, M. Inst. C.E., Chief Englneer. 
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The Improvement Trust has not laid any portion with a concrete surface 
though concrete is adopted for the foundation. 

FoundatUmB.-The sub grade is carefully prepared and rolled with a 
roller of not less than 8 tons finishing with. a 15 ton road roller, giving the 
eurface a smooth, compact and uniform appearance. <I 

For all important roads constructed during the last 5 years and treated 
with aephalt the foundations consist of a 6" thick layer of 1: 3 : 6 cement 
concrete with diamond shaped marks in the surface for proper bond with the 
pavement above, and reinforced when the sub grade is poor. In case of some 
of the old roads which were already completed as macadam roads with 10" 
compact rubble packing and 6" consolidated metalling, the asphalt surface 
has been laid directly on the old surface. . 

Cost: of road foundations. 

(a) Cost of 6" thick cement concrete founda­
tion 

(b) Do. with reinforcement 
(c) Cost of macadam road foundation (10" 

rubble packing and 6" metalIing) 

Re. A. P. 

4 0 0 sq. yd. 
4 80 sq. yd. 

. 
4 6 0 sq. yd. 

The aggregate for cement concrete is a mixture of 11" and 2t" blue 
Iltone metal in equal proportions. The concrete is usually machine mixed 
and laid on the alternate bay system. 

Bwrface treatments.-These can be divided broadly into two groups, the 
first three being for heavy traffic roads and the last two for light traffic roads. 
And selection is made in each group according to the nature and amount of 
traffic; when the question of funds is the guiding factor preference would have 
to be given to the cheaper methods according to the money 'available. 

Specification and brief description of construction. 

The constituents of an asphaltic surface are stone chips, sand, filler and 
asphalt cemeBt. . 

The chips are from blue stone from the Trust quarries having a granu­
lar structure, the largest size being 3/4". 

The sand is Juhu white sand suitably graded with stone dust to give 
the following ideal grading:-

Passing 80 to 100 . 

40 to 50 
10 to 20 

For heavy traffic. 
30to35% 

.. 40 to 45 % 

.. 20t025% 

For light traffic. 
20to25% 

... 40t045% 

.. 30t035% 

Filler is required for making the pavement dense, and Portland cement 
is used for the purpose. 

Asphaltic cement is natural asphalt brought to the re'quired consistency 
by mixing ;when ·heated with the necessary quantity of flux oil. Th~ amount 
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of pure bitumen in the Trinidad asphalt cement of the consistency used by the 
Trust is about 61,per cent. . 

Mixing and laying of the asphalt surfaces. 

The materials for' asphalt pavement have to be mixed in a regular asphalt 
plant, which has the following important parts :-(1) An engine for working 
the mixing plant consisting of a drying and heating drum with elevators and 
a lnixingmill,(2) steam heating kettles and (3) boiler for providing steam for 
working the engine and for heating the kettles. . 

For fuel for the boiler, oil has been found to be excellent as the chan:ces 
of over-heating of the materials with the consequent deterioration of tlie mixture 
are minimised and a constant pressure can be maintained with little manipula­
tion and attendance. 

Laying on road.-The pavements are to be laid in a uniform layer of the 
required thickness after cleaning the surface of all dust. The rolling has to be 
very carefully done with power-driven tandem rollers. A thoroughly trained 
staff is necessary for this work. In case of sheet asphalt, the binder course 
has to be followed with. the surface course the same day to obtain complete· 
adhesion. and to avoid dirt, ,etc., being swept or blown on. 

3" sheet asphalt pavement.-This ~ laid in two courses, the lower one· 
being called the binder course and the upper one being called the wearing 
surfa<!e. The upper course which has to withstand the wear and tear of the ' 
traffic and the action of sun and rain is made dense and rich in bitumen, while 
the lower layer which acts as a stiffener is made of comparatively large sized 
materials and is not so dense and rich in bitumen. 

21" asphaltic concrete is laid in one course anq is a modification of the two~ 
Course method based on utility and cost. It is midway between the two 
courses in consistency. . 

1" Mexphalte pavement is essentially an asphalt pavement, the only 
difference being that the bitumen employed is Me:q>halte or Asphaltum 
which is cheaper than asphalt and contains 99% bitumen. 

The details of the mixture which has given satisfactory results and is 
being used in every case at present are tabulated below :-

Materials per box of 600 lbs. 

AshpaJtic Cement Stone Penetra- . Percen 
Description. Sand. tion of cement. filler. chips. ofA.C. bitume 

t 

Do 

Iba. Iba. Iba. Iba. 

Wearing surface course 122 40 438 .. 25° 1'1·4 

Binder COU1'se .. 45 Nil 120 435 25° 4'6 

Asphaltic concreto .. 77 21 262 240 25° 7·8 

1· Mexphalte •• .. , 72 48 480 .. 20° to 30° 12'0 
:' 40° to 50° I 
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Mexphalf.e is generally laid on old macadam roads. Prior to la~g Mexp~a~te 
the road is thoroughly swept and cleaned of all the dust and any UT8gulantles 
made good by new metal well rolled. Just before laying the mixture on the 
surface it is painted uniformly with Spramex which is heated over-night and, 
kept ready. The Mexphalte layer is then pla~d and well rolled as ,in the case, 
of sheet asphalt pavement. . , 

3' aaphoJJ. penetration with a seal coat.-This surfacing is generally pro­
vided on macadam roads but can also be provided for road with concrete 
foundation. The macadam roads are completed with the first layer of 4" 
consolidated metalling on the 10" rubble foundation and are opened to traffic 
and allowed to consolidate for at least a year. The surface layer 3" thick 
with asphalt penetration and a seal coat are then laid as below :- ' 

, All the irregularities in the old road surface are made good and the wliole 
eurface cleaned of all loose and fo~eign matter. Over this a' 4" loose layer. 
of 21" metal is laid uniformly and dry rolled with a roller not less than 10 
tons, so that the metal is well interlocked but not broken. All irregularities 
appearing during rolling are remedied simultaneously, and care is taken so 
that thi~ layer is entirely free of dirt and dust. On, this rolled aggregate as-

. phalt cement of the required consistency or Mexphalte of the necessary grade. 
which is heated to a temperature of 3200 to 3300 is applied uniformly at the 
rate of It to It gallons per square yard by means of hand pouring pots wi~h 
broad nozzle. The heated asphalt in the kettles has to be continuously stirred, 
to avoid separation of the mineral matter in it, with consequent deterioration. 
The grouted surface when sti1l11Ot is then covered up with a uniform layer of .. 
!" chips and the surface well rolled till the pavement is thoroughly compact and 
interlocked. The surface is then swept clean of all loose material and then the 
second or the seal coat of the bitumen at the rate of t to t gallon is applied, . 
and the surface immediately covered with a uniform layer of grit and well 
rolled, after which th{ road can be opened to traffic .. During the constrUction 
of this final layer, the road should be kelJt free. of traffic as far as possible. , 

Sprarne:e 8urfacing.~pramex surfacing is similar in construction to the· 
penetration method except that the bitumen is spramex, which instead of pene­
trating to 3" to 4" as in the latter case is applied just sufficient to coat the 
surface. The road has to be fully consolidated before spramexing is done. 
All the irregularities in the road surface are first made good and the surface· 

. cleaned of all dust. The first coat of Spramex is then applied at the rate 
of! to i gallon per square yard and 1" to j" chips are spread over it uni-. 
formly and the surface rolled with a 10 ton roller till the chips are c!ushed and 
well interlocked in the interstices of the road bed. The excess material is 
then removed by means of brushes and a second coat of Spramex at the rate 
of I 'gallon per 6 square yards is sprayed uniformly and a layer of stone dust 
and sand is laid and properly rolled in. ' 

BOMBAY PORT 'l:RUSl'.* 

Most of the Bombay Port Trust roads are made of water-bound macadam, 
a form of construction unsuitable for modern traffic and possessing the addi­
tional disadvantages of being dusty and requiring continual watering in the 
dry weather. - '\ .. 

• Note by the Chief Engineer. 



114 

.. Experiments are being made with bituminous surfaces in an endeavour 
to find a reasonably economical road surface which will stand up to the ex­
tremely heavy wear to which all roads in the vicinity of docks lare subjected 
but the experiments have not so far covered a long enough period to enable 
any definite conclusions to be reached. 

" The first departure from the practice of the use of either water-bound 
macadam· or setts was in the construction of Manson Road. 

As an experiment a portion of this. road, about 400 feet long by 45 feet 
wide, was laid with reinforced concrete in 1923. The concrete foundation 
was made 6" to 7" thick and of 4 : 2: 1 mix, the wearing surface was 2" thick 
and of 11: 1: 1 mix. The aggregate for the foundation was' blue stone trap 
and· gravel and that for the surface crushed granite. 'Ironite' was incor­
porated in a portion of the granolithic surface. The reinforcement was at 
the bottom of the slab .and consisted of i" diameter rods spaced at 6" centres 
transversely and at 12" centres longitudinally. 

Work was started'in January 1923 and the road was opened for traffic 
on April 13th, 1923. A census taken shortly after opening showed between 
7 A.M. and 6 P.M. in one day 4,918.loaded bullock carts, 703 unloaded bullock 
carts, 11 loaded lorries and 13 unloaded lorries. The road has been in use now 
for nearly 5 years and the surface is in very fair condition. The weakest point 
is at the joints between the slabs .. Wear at the joints was noticed not long 
after the <?pening of the road but it has not developed as seriously as was then 
feared would be the case. The expenditure on repairs has been negligible 
and watering has been dispensed with. After completion the surface 
was covered with tar and chips, but this soon wore off. A further small 
length of concrete road was subsequently constructed and opened for traffic 
on 12th March 1925. The specification was as for Manson Road with 
the following exceptions: the foundation was 8" thick, blue trap sett 
stones curved on top and projecting slightly ahove the road were put 
in at the joints and, the surface was treated with silicate of soda instead 
of with tar and chips. The transverse rows of blue stone setts can be 
distinguished. Some of these setts have become worn· down or broken and 
may have to be replaced in the near future; the surface of the road is in excel­
lent condition and nothing has been spent on repairs or watering. Owing to 
this road being very narrow the traffic on it is heavy and it was found im­
possible to keep it properly repaired as a water-bound macadam road. 

, The cost of this road worked out at Rs. 160 per 100 square feet of which 
Rs. 10-5-0 we~e for excavating and preparing the foundations. Owing to the 
difficulty of obtaining granite in Bombay some quays have been. concreted 
with a surface containing an aggregate of blue stone trap. This appears to be 
wearing well and if used on cOJ,lcrete roads instead of granite would materially 
reduce the cost. 

From the experience gained hit'herto it appears that concrete roads stand 
the traffic very well if carefully constru?ted. 

The commonest vehicle on the Port Trust roads is the bullock cart. The 
weight of a cart and driver (without bullocks) is about 10 cwts. The carts 
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are suppOsed to carry 16 cris. but are often loaded to 20 cwts. The.width 
of the steel tyre on each of the two wheels is 21" to 21". The wheels are s~cured 
to the axles by cotter pins and owing to the large amount of play tn.ere 18 con­
siderable grinding action on the road. The use of large lorries is increasing 
and these are often loaded well over their designed carrying capacity. 

Note on the method of improving an old water-bound macada.m road.* 

The road referred to runs·across the MazagonSewreeReclamation, it is 
about 2,400 feet long by 20 feet wide and it lies for most of its length in a 
depression, the land recla.imed on either side of ·it having been finished at a 
higher level than the road. 

The road was built on the top of one of the bunds, which were·construct­
ed ofmurum to retain the clay and mud pumped in by the dredgers employed 
in the Mazagon Sewree Reclamation Scheme between 1907 and 1914. 

One of the main storm water drains was also built on this bund, so it 
is now directly under the road. The road was constructed with the usual 
9" of soling and about 6" of metal, but the surface of the road was not drained 
and consequently in the monsoon it was often partially submerged, and motor 
lorriesand carts floundered along digging out pot-holes wherever the sub-s·oil 
or the surface became softened by the water. The road eventually became 
badly corrugated and pot-holed • 

• The traffic on the road has for some time been increasing and is now 
fairly heavy, probably about 25 lorries laden with 40r 5 tons of iron, 50 laden 
bullock carts and 100 motor cars make double journeys over it daily. 

Photo No. 1 t shows the condition of the road before it was repaired, 
and photo No. 2t shows it partly repaired. The depressions were tested by 
straight edges-everything over 3" below the general surface level was con­
sidered to be a pot-hole-these were dug out to a diamond shape thoroughly 
cleaned and painted with tar, and filled in with tar macadam (I!" metal). 

After the bad pot-holes Aad been repaired the corrugated surface of the 
road was attended to. This was brushed thoroughly clean ~nd painted with 
tar, i.e., sprayed by hand by means of watering cans of 2 gallons capacity. 
Tarred chipping 1" gauge were then spread and raked on to the road~ +he 
average thi~kness of chippings was It"; i" stone grit was spread on top of 
tht'se chippings which were then rolled with a I ton hand roller. The surface· 
was constantly tested wiph straight edges to ensure that it. was uniform in 
plane. The carriage-way has been finished with a seal coat of bitumen. 
Various proprietory emulsified hitumens were used on test lengths, but 
the greater part is coated with Spramex applied hot. 

*Note by Mr. F. G. Carron. M..Inst.C.E., Executive Engineer, Construction. 

tHat printed. 
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, .Drainage.-The surface drainage of the road has been assured by digging 
trenches pyallel to, the road on both sides of it as sketched; 

. '{f" 
~t1 

, , ~v 
20'.--~ 

7---
ell.! rJ1¥V'~ 
#e, hi tilt ""/;,,iI.t. 

These trenches are graded with a fall of 1 in 180 and discharge into gullies, 
which' are connected to the main storm water dram under the road. Water is 
drained off the road through cuts in the berm, these cuts being made about 
50' apart. ' 

Oost.-The actual cost of draining and repairing the road was Rs. 11-8-0 
per 100 sq. ft. which includes the cost of forming the ditches and building 
gullies and connecting them to the main drain. 

Tar to Road Board Specification No. 2 was used for the tar-macadam 
work. ' . 

The chips were mixed with tar in a concrete mixer at a depot about 1 
a mile from the site,and carted to the site as required. 

BOMBAY MUNICIPAiITY. 

Note on the progress made with improyed forms of road suIfaces in the city 
of Bombay. 

Before 1921-22 the only methods of resurfacing carried out were:­

(1) Water-bound macadam. 
(2) Tar grouting. 
(3) Surface dressing with 2 paint coats of tar. 

These have now been replaced according to traffic requirements by the 
following :- . . 

(1) 6" sett pavement on 9" cement concrete foundation. 
(2) 3" sheet asphalt on 6" cement concrete and on existing consolidated 

water-bound or tarred road. 
(3) 2'" asphaltic concrete on existing well consolidated water-bound 

or tarred road. 
(4) 2i" mixed macadam with f" mixed seal c<1ttt on 6" c!3ment concrete 

and on existing well consolidated water-bound or tarred road. 
(5) 3" asphalt macadam (penetration method) on 6" cement concrete 

and on existing well consolidated water-bound or tured road. 
(6) 6" cement concrete roads. ' ' 
(7) ,Surface dressing with two ,paint coats, ofasph!llt. ~chipsand grit .. 
(8) Surface dressing with two paint coats of emulsified bitumen, chips 

and grit. " 
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The present cost per square yard and the approximate mileage of the 
different types both before and after 1921-22 are as follows:-

, 
I 

Before 1921·22. After 1921·22. 

Type. Remarks. 
Cost per Cost per 

Mileage. square Mile&ge. square 
yard. yard. 

-
BB. BB. a. p. 

Water.bound .. 143 2 144 1 .2 0 

Tarred ro&ds .. 35 1 .. .. 
Aaph&lt m&OOAiam .. .. .. 2 3 0 0 

Aaph&lt surfa.ce dressing .. .. *37 1 0 0 *Of these sbout /) 
miles represented 
t'thicksand car· 
pet. 

Mb:ed macadam .. .. .. 2 4 0 0 

Aaph&ltic concrete .. .. .. 2 4 8 0 

Cement concrete .. .. .. 0·5 5 4 0 

Sheet asph81t I 18 6 4 0 .. .. 

~ 
Sett pavement .. .. . . 4·5 5 4 0 

Tot&! .. 178 '210 .. 

The above figures are for wearing surfaces only. The Municipality has 
laid three roads with concrete wearing surfaces which are now being covered by 
an asphaltic carpet. . 

For roads having mainly bullock cart traffic, sett pavement has answered 
well and where there is mixed traffic we generally provide 6 ft. to 8 ft. margins 
of sett pavement for carts 'and the remamder of the width, is laid with an 
asphalt carpet for automobiles. Sheet asphalt has proved very satisfactory 
under all traffic conditions and asphaltic concrete and mixed. macadam for 
medium traffic. . 

These methods, however, require a special plant and ~pecially trained 
stafi and are hence suitable for large cities only, which have adopted a conti­
nuous programme from year to year. For country rqads penetration macadam 
should be sufficient, as materials locally available can be conveniently used 
with the help of a small boiler and a few pouring cans. ' ' 

In this connection the manufacture of cold products, viz., IIsphalt emulsions 
has a great prorillse of simplifying the process of laying, as the stufi can be used 
straight from the 'barrel without any heating. 
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A good surface drainage system and a stable foundation are the essential 
points of a good road, and no surfacing however costly will be successful unless 
attention is paid to 'this. -

The initial cost of these methods is considerably more than that of a water-
bound road surface, but the advantages derived are :-

(1) Low annual maintenance. 
(2) Longevity of the pavement. 
(3) Ease of tractive efIort~ 
(4) Elimination of the dust nuisance. 
(5) Saving in collection of refuse and watering. 
(6)' Elimination of nuisance arising from frequent road repairs, etc. 
(7) Sanitary. 
(8) Surface easily scavenged and cleansed. 
(9) Great saving in tyres to motorists. 

In the case of roads requiring new foundations the entire cost can be 
properly met from borrowings, so that only interest, depreciation and main­
tenance can be charged to revenue, thus lowering appreciably the burden 
()f the tax-payers. . 

Specifications for the various methods ·are detailed below. 

I.-General directions for surfacing with macadam. 

1. The thickness of the surface coating of tar macadam when consolidat­
~d by rolling should be from 2 to 3 inches according to traffic requirements. 
For a greater thickness than 3 inches the material should be applied in two 
coats. 

2. The finished surface should have a cross fall of about 1 in 32. 

3. The aggregate of the new surface of tar macadam should be composed 
()f broken stone of approved quality, or selected slag of approved quality, and 
should contain at least 60 per. cent broken to the size of 2t inches, not more ' 
than 30 per cent of from 2! inches to 11 inches, and 10 per cent of ! inch to ! 
inch for closing. The last mentioned size should be . kept separate and used as 
top dressing during rolling operations. 

4. 'fhe stone used must be thoroughly dried before being coated with 
tar. 

5. The quantity of tar used to coat one ton of stone should be approxi­
mately from 9 to 12 gallons, varying according to the sizes of the stone, the 
grade Ilf tar used, the method of mixing and ~ther conditions. 

6. The tar macadam, after ha~g been spread and levelled, should be 
rolled into a smooth surface, but too much rolling should be avoided. 

I ' 
Less rolling is required -than in the case of water-bound macadam. 

A 10 ton roller is a suitable size for use in most cases, but good results 
~an be obtained by using a 6 ton roller and fini~hing with a 10 ton roller. , 
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1. Stone chippings, crushed gra~el, coarse sand or other approved mate-­
rial (free from dust) not larger than will pass through a i inch square mesh, 
should be used for gritting in quantity not exceeding 1· ton for 300 to 3 50 
superficial yards if grit is used, and 1 ton for 200 to 250 superficial yards if . 
coarse sand is used. 

II.-Construction specification., 

3" asphalt macadam surface. Finished thickness 3" or as required. 

Spreading and compacting coarse aggregate. 

(1) Prior to spreading coarse aggregate the prepared base shall be cleaned 
of all loose and foreign matter. The coarse aggregate which consists of 21''' 
metal shall then be spread upon the base in a uniformly loose layer 4" thick. 
Each load shall be spread outside of the area upon which it is dumped. Every 
precaution shall be taken to prevent the aggregate from becoming mixed-or 
coated with dirt or other objectionable matter before and after spreading. 

(2) The coarse aggregate shall then be dry rolled with a steam road rolrer 
weighing not less than 10 tons. The rolling shall start longitudinally at th& 
sides and gutter and proceed towards the centre of tlie pavement, overlapping 
on successive trips by at least one-half of the width of the roller. The com­
pacted coarse aggregate shall possess a fairly firm and even surface true to the 
grades and cross sections shown on the plans and present a texture which will. 
allow of uniform penetration of the asphalt. If any irregularities appear during or 
after rolling they shall be remedied by loosening the surface and removing or 
adding coarse aggregate as may be required, after which the area disturbed in-· 
eluding. the surrounding surface shall be rolled until satisfactorily compacted 
to a uniform surface. All coarse aggregate which becomes coated or mixed 
with dirt, dust or foreign substances prior to the application of asphalt shall bEt 
removed and replaced with clean aggregate of the same kind and compacted 
as specified. 

First application of asphalt. 

(1) Upon the rolled coarse aggregate, hot asphalt shall be uniformly applied 
at the rate of from one and a half (1· 5) to one and three quarters (1· 75) galloruF 
per square yard as directed by the Engineer. 

Asphalt shall be applied only when the coarse is thoroughly dry for itS' 
entire depth, and unless otherwise permitted by the Engineer. 

. Application of the asphalt shall be made by means of a pressure distributor 
or with hand pouring pots. 

(2) The asphalt shall be heated in kettles to secure uniform heating of the 
entire contents and shall be brought to a temperature of 3000 to 3500 F. ' 
as directed by the Engineer. A thermometer must be pllovided to determine 
the temperature of the asphalt during heating and prior to application. 

Hand pouring pots used for applying asphalt shall have a capacity of not 
less than 3 gallons and shall be equipped with slotted spouts so placed that when 
the can is emptied by carrying it forward with the end of the spout close to the 
road surface the width of application shall be not less than 8 incheS. . Each pot. 



120 

shall be marked to gauge for accurately measuring the charge of asphalt before 
it is distributed. . l'he dista:nce to be covered by each charge shall be measured 
off all;d the pounng ~peratlO?- conducte~ so. that the rate of application will 
be uniform as th.e p~t 18. emptled. _ The directIOn of successive pourings shall be 
reversed. ApplicatIOn shall be made at such angle to the centre line of the road 
or longitudinally as d~e~ted .by the Engineer. During pouring the spout of 
the pot shall be kept Wlthm 6 mches of the surface of the road. In distributing 
~lots shall ~e kept !re~ fro?l obst;ructions and shall be cleaned as necessary to 
msure a uniform dlstnbutmg aperture. A narrow spout pouring pot may be 
used to apply asphalt necessary to t!luch up all spots unavoidably missed during 
the original application. 

Filling surface . voids witn intermediate aggregate . 

. After the first application of asphalt, and·if practicable while still warm, a 
thin layer of dry intermediate aggregate consisting of 1" to 1" metal ~hall be 
broadcasted over the treated surface in such quantity as to fill the surface voids 
md just cover the treatment. It shall then be broomed if necessary, to break 
up all clumps and produce a uniform covering, after which the pavement shall 
be steam rolled until thoroughly compacted and interlocked. 

Suitable precautions shall be taken to prevent the distribution of inter­
mediate aggregate over any portion of the coarse aggregate which has not 
received the first application of asphalt and in no case shall it be dumped directly 
upon either the treated or untreated coarse aggregate. 

Seal coat. 

After the intermediate aggregate has been thoroughly rolled stiff the pave­
ment shall be swept clean of all loose material and treated with a second appli­
cation of heated asphalt under the same conditions and in the same manner as 
previously specified, except that the rate of application shall be from one half 
(0. 5) to three quarters (0,75) gallon per square yard as directed by the Engineer. 

If hand pouring pots are used, the lines of distribution shall cross those of 
the first applications at an angle of approximately 90 degrees. After the second 
application of asphalt and if practicable while it is still warm, dry fine aggregat.e 
consisting of !" grit shall be broadcasted over the surface and rolled until 
thoroughly bonded to the road. As required additional fine aggregate shall be. 
spread and broomed over· the surface dUring rolling in sufficient quantity to 
take up all excess of asphalt. 

Upon completion of the pavement, however, only a very light uniform cov­
ering of loose aggregate shall be allowed to remain on the road. The finished 
sunace shall be unifoIJll, free from ruts or irregularities in contour and true to 
-the required grade. 

Protection of pavement. 

, During the period between the ·initial compaction of the coarse aggregate 
and. completion of the seal.coat the surface course shall b~ protected from all 
traffio other than that absolutely essential to its construction. 
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III.-8pecification for mixed macadam with a mixed seal coat. 

The mineral aggregate shall consist of trap rock, other sound 
stoue, or slag, satisfactory to the Engineer consisting of pieces as nearly cubical 
as possible, not larger than 11" in their largest diameter and not smaller than 
I' and from 10% to 15% of clean, sharp sand by weight as determined by the 
Engineer. . 

The mineral aggregate shall be mixed in the same manner as specified for 
sheet asphalt and asphaltic concrete and the proportion of asphaltic cement 
shall be such that the mixture shall not show excess or deficiency of bitumen. 

The mixture shall be hauled to the road and laid and rolled in the same wa y 
as specified for asphaltic concrete to a finished thickness of no~less than 2!". 

Mixed seal coat shall consist of fine graded sand of the same quality as 
specified for sheet asphalt and a quantity'of asphaltic cement just sufficient to 
cover all particles. 

The mixture shall be laid as in the case of sheet asphalt bu.t to a thickness 
of I" only. It shall then be rolled and swept over with Portland cement or 
stone dust. 

IV.-Specification for 2" asphaltic concrete. 

Asphaltic concrete shall be laid in one layer of 2" thickness. 

The mineral aggregate shall consist of crushed trap rock, other sound stone 
or slag (free from weathered and dirty particles), sand and a finely powdered 
mineral611er, all of which shall meet the approval of the Engineer. 

The sand and filler shall be of the same quality as specified for sheet 
asphalt. -

The stone shall all pass a screen of 2 meshes to the lineal inch and all re­
tained on a 10 mesh· screen. 

The aggregate and asphaltic cement shall be mixed in the same way as 
specified for sheet asphalt and the proportions shall ~e such that the combina­
tion shall consist of a standard sheet asphalt surface mixture and an amount 
of broken stone containing not more than from 8 to 22% of particles passing a 4 
mesh and less than 10% of particles passing a 2 mesh screen, showing no 
excess or deficiency of bitumen, 

The mixture shall then be hauled to the street in lorries covered with can­
vas and shall be laid at a temperature of not under 280°F., by means of rakes to 
the correct depth and then rolled by Tandem rollers, Portland cement or stone 
dust being swept over it after it has consolidated. 

Statistical information relating to the Bombay Municipality. 

Statements and information supplied to the Government of Bombay by 
the Bombay Municipality showing the financial effects ~f substitution of 
asphalt for water-bound road surfaces, and the initial and maintenance costs 
of various methods of asphalting. Reproduced by the courtesy of the Chief 
Engineer and Joint Secretary to the Government of Bombay, Public Works 
Department. 
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A.-Information supplied by the Municipal Oommissioner, Bombay, in June 1928 
in reply to certain questions regarding roads. 

Information a.sked for. 

1. Total number of miles (and square yards) 
of original water-bound ma.ca.ds.m surfa.ce 
under the Bombay MunicipaJity. ~ 

2. Totalcost of construction of 1 above and 
per sq. yd. 

3. Life of water-bound macada.m surfa.ce 
road. 

4. Total cost of maintenance of water­
bound ma.cadam surface ( and per sq. yd.) 
of 1 above. 

5. Total cost of annual maintenance " of 
. . water-bound ma.ca.da.m surfa.ce (and per sq. 

yd.) of such portion as was subsequently 
asphalted, as per 6 below. 

6. Number of miles asphalted out of 1. 

7. Total cost of construction of asphalted 
TOads (and per sq. yd.) of 6. 

Replies. 

143 miles out of a. total of 178 miles in 
1921-22; area. approximately 33,55,000 sq. 
yards. 

Cannot be given. Present cost about 
Rs. 1-8-0 per sq. yd. for 6'" metaJling. 

Varies from 6 months to 2 years according 
to traffic conditions. 

Rs. 1.2·0 per sq. yd. for 3' resurfacing •. 

Nil so far • 

11 miles out of a total of 20 miles. 

Rs. 30,51,185 for 20 miles for wearing 
surface only. 

B.-Initial cost and estimated maintenance costs of various methods of asphalting. 

Estimated 
Initial cost maintenance 

Method. Life. per sq. cost p. a. per 
yard • square yard. 

. 
Years. Rs. A. P. Annas. 

2' asphaltic concrete .. .. 12 4 8 0 5 

21' mixed macadam with I' mixed seal 12 4 0 0 6 
coat. 

3" penetration ma.cadam .. .. 10 3 0 0 7 
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C.-N ate .1unJMIg the method 101JDwed in for;ing tke annual cost 01 repairs and 
renewals given in statement. 

3"' sheet asphalt ~n 4"' cement concrete laid over existing rubble packing; 

Unit area 10,000 sq. yards 

Coat of DeW surface Ra. 6· 5 per sq. yard 

Life of surface 15 years 

Number of renewaJa in 80 years 

Coet of renewal in 30 years 

Coat of renewal per annum 

Coet of annual repairs at 2 annas per sq. yard 

Annual oharges for maintenance and renewal 

Interest at 6% on Rs. 1,12,500 •• 

• to (A) • 

(B). 

(C). 

1 (N). 

10,OOO(A)x6'5 (B)xl (N). 

65,000 

30 

=Rs. 65,000. 

=2,167 (D). 

Rs. 1,250 (E). 

2,167 (D)+I,250(E). 

Rs.3,417. 

Rs.6,750. 

Sinking Fund at 4% for 30 years on Ra. 1,12,500 

Total yearly charges 

Ra. 2,006. 

Ra. 12,173. 

Same as above but with 8 ft. margins on either side 01 the road to be 
sett paved. 

Unit area 10,000 sq. yards 

Coet of ne~ surface (inclusive of setts) Ra. 6·25 per sq. yard 

(A). 

(B). 

(C). _ 

(N). 

Life of ~urface 15 ye&rs 

Nunib~ of renewaJa in 30 years 

Coet of renewal in 30 Ye&rs 

Cost of reneWiu per annum 

Coet of annual repairs at 2 aDDa& sq. yard •• 

Annual charges for maintenance and renewal 

Interest at 6% on Ra. 1,10,000 •• 

Sinking Fund at 4% for 30·years on Ra. 
1,10,000. 

Total yearly charges l' 

1 

!O,OOO (A) X 6· 25 (B) X 1 (N). 
=Rs. 62,500. 

62,500 

30 
=Ra. 2,083 (D). 

Rs. .1,250 (EJ. 

Ra. 2,083 (D)+1,250 (E):. 

Rs. 3,333. 

Rs. 6,600. 

Rs. 1,962. 

Rs.11,895. 



D.-Statement slwwing the flnant-ial effects of the 8ubstitution. of asphalt roads Jor water-bound BUrfaces • 

Estimated Details of main. 8 .! ~ § .. .. ~ ... Cost perdq. ..., 
80 "s:! ! 'tenance per unit ~' 'C._ yd. 'g life. ~ El ..8, <i §" ." area. 01 j ... 's .!o s:i. 

... ';bi> t .g .. ..... ... 
.~ <i ] ! f"": ,-' .~ t:i . fl. wlln ch&rg~s • 

~! 
.,g 

~-a 
0 

El ., . it ~ ... -'.3 
'C~ " ~ ~ *-

-... § . --:::: ., '8 E bO;l -e . .g j'§ ..cl ::s::s ... ::s ~ ..8~ .;] " .. 'C .8 'C § '" 'C "* 
.... t....: 80 8 : g. '" ! 'C " .. .!oB. .idl 8 .8 t:i t:i <J> 
~ 

... ., Ci!8o . a. ; " ~ CIlt !C'I ~If Cl ..,. . g H 0 
f.1;t 

~~ 
.::S 8 

~ 
CIl .; ., . - CIl 

" ~ §OI ~ . e·s Ioi'i~ :~ 
..: 0 ~ ~ 

i oil 8 ... bO ... 
.!:~ 

.8 'C '''; 'C3ci § J ~ ..; 
., ., - 75i "'.~~, -:;CIl o . 9 .~ ~ § i.~ i ::s'C -01 

~~ '.5 § .~ ~i !! ..., :£ +' OI~ ~~ <;., 0 
J3 ~ 0 6 0 

.tl 0 ~ ~. ,,0 il< ~ rLl 8 f.1;t rLl r.a E-i E-i 0 .li!; 
r1l ' p;,. 

L 2 3 4 5 6 7 8 9 :to IJ 12 13 14 liS : 16· . 17 18 i 
19 ;, r--------- -----------. 

: I BM. BM. Ra. Rs. Yrs. Y1'II'. &. BM. BM. Rs. Ra. BM. No. BM. BM •• Ba. 
3'" sheet asph. 
alt on 4" ce· 

10,000 4'75 6·50 1l·25 1,12,500 30 15 6,750 2,006 fI,756 3,417 'l2,173 12,000 
i. 

11 18,060 5,827;; 32·4% 
ment ~ncrete 

, 

!~ 2 Same as obove 10,000 4'75 6·25 ll·OO 1,10,000 39 15 6,600 1,962 -fI,562 3,333 ll,89S: 12,000 11 18,000 6.105:: 33'9'""& but width 8' 
margins on 
either side 

, sett paved. 

, NOTlII • ...:.The information given is in tellpect of 3' sheet aaphalton concrete foundations, which has been largely adopted for iD!portant roads in Bombay. 
It should be clearly understood that the figures are for roads sul)Ject;ed to heavY;kallic only. . 



125 

IENOAL 
Little work with improvecl road ~ hall been done 6u~e the city Qf 

Calcutta. The information below has kindly been furnished by the Chief Engi .. 
DeUII to the Corporation of Calcutta, the Calcutta Port. Commissioners, and 
the CaWutta Improvement Trust. 

CALCDTl'A OOJU'OR4TlON •• 
Prior to 1917, Calcutta Corporation made. number 9£ experiments and 

put down. ooDBiderable area of road lIurfaoe using • T~ Macadam ' laid main.1y 
by the • Penetration' or pouring method. These road surfaces were a great 
improvement but; still left a great deal to be desired and with the adoption of 
, 'bitumen' aa • binder, the use of tar or pitch has been definitely abandoned with 
I4ti1dactory results. 

The system adopted'is that generally known as the hot ~ asphaltiq 
concrete method, the thickness of the carpet being determined by traffic and 
oth~ local conditione. Surface painting is also adopted to a coneiderable 
qtent in the suburban and outlying areas, the bitumei\ being applied hot. 

The following mileagea of road.J have been pave.d with asphaltum ~ Cal .. 
c1Jtt4 up to the end of 1927. 

3· thick 1 . 00 
2· thick 37' 58 
1· thick 8'50 
i· thick 7'25· 

There are three asphalt mixing plants situated at a central depot at 
Palmer's Bridge pumping station, each plant having an output of about 10 
tone per hour. 

The stone metal used is prismodial Trap which is machine crushed and 
screened to gauge at the depot. The materials are heated and screened and 
mixed in the plant in definite weighed proportione according to the maximum 
density curve for the particular thickness of road carpet to be laid. The maxi .. 
mum density curve is checked up from time to time. . 

Bitumen.-The bulk of the bitumen used is a residual bitumen from a petrole­
um base and is a standardised product manufactured by the large oil concerns 
such as the Standard Oil Company and the Asiatic Petroleum Company. A 
penetration of about 30/40 is adopted for theasphaltic concrete carpets while a 
higher penetration of lOO or over is found more suitable for surface painting. 
Local materials available and local conditione of cliw..ate, traffic, etc., control 
and indicate the most suitable penetration to adopt. 

Recording thermometers are used to keep a check on the heating of the 
materials. 

Transport, etc.-The hot mixture is transported to the road to be surfaced 
in motor lorries fitted with steel tipping bodies. 

The ordinary standardised rolling methods are adopted, cross rolling and 
diagonal rolling being done wherever possible which unfortunately is I!.ot very 
frequent except in the case of wide roads. . • 

·Sote by Mr. J. R. Coats, B.sc •• }L lost. Q.E., M. L Mecll: E .. Chief Engineer to tho 
Corporation of Calcutta. . - . 

12" 
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The asphaltum paving is ordinarily laid on the old water-bound macadam 
road surface which is prepared by cutting and dressing, if required, to receive 
it. .,", . : : ' 

A"cOlicrete foundation has8.1so been used occasionally in the ease of newly 
constructed roads or in cases where the old macadam crust was "not thick 
~nough. On the whole good resultS have been ob!ained although there have been 
OccaSional failures which have been traced to definite causes and noted for 
future gUidance. 'The main causes have been insufficient thickness of paving to 
Withstand heavy bullook cart traffic and weak foundations. 

Expe~iments ha ~~' also been carried out with the use of cold emulsions o~ 
bitumen and ~ would appear that there is likely to be a wide field for the use of 
this class of material but sufficient time has not yet ~lapsed to give an autho­
ritative opinion. 

" The working systems :adopted in Calcutta Corporation are the evolution 
of solI!e 12 years' experience of laying bituminous roads in that city and have 
been carefully organised and modified whenever necessary to give maximum: 
economy combined with efficiency and convenience to traffic. 

Analyses of rates for asphaltu ID work are given in the following statement •. 
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CORPORATION OF CALCUTTA. 

Analyses of rates for Asphaltum work for 1926-27. 



... 
Particula1'8. 

Quantity. ----
I. Stone chip No. 1 ' .. 1,200 c. ft. 
2. Stone chip No. 2 .. 1,050 .. 
3. Sa.nd .. .. 2,160 

" 4. Asphaltnm •• 
.~ 260 cwt. o. Katni cement " .. . 6 tons. 

6. Steam coal .. .. 6 
" 

For 1,000 sq. ~ards .. .. 
I. Cost of material persq. " yard. 
2. Preparation of bed .. .. 
3. Lorry charges •. .. .. 
4. Cost of asphalt minnre. .. 

preparation, laying and 
consolidating with roller 
complete. 

o. l'ools and plant .. .. 

-

Particu1an. 

J. Stone chip No. J .. .. . . 
2. Stone chip No. 2. .. .. .. 
3.Sa.nd .. " ., .. 
4. Asphaltnm .. .. . . 
o. Katni cement .. .. .. 
8. Steam coal .. .. .. 
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3"' Layer. 

CORPORATION OF 

Analyses of rates for Asphaltum 

Asphaltic concrete pavement. 

2'" Layer. 

L:::-I Amount. Quantity. Rate. 

-
Rs ..... P. Ra. A. Ra. P. A. P. 

} 33 0 0 742 8 0 800 c. ft. }33 0 0 700 " 11 6 3 246 0 7 1,440 
" 

I 11 6 3 
6 3 0 1,608 12 '0 173 cwt. 6 3 0 

50 0 0 300 0 0 4 tons. 50 0 0 
8 12 0 52 8 0 4 

" 
812 0 

.. 2.949 12 7 . , .. 

.. 2 15 3 .. . . 

.. 0 6 0 .. .. .. 0 I) 0 .. .. .. 0 4 3 .. .. 

. . 0 3 0 .. .. 
4 1 6 , .. .. 

Say 4 0 0 .. .. 

Asphaltic mastie watet.proofing • 

• -layer on single .tore,. roofa. 

Quantity.' Rate •• Amount. . 
Ra ..... P. :Re. A. P. . . Nil. .. ' . . 

.. Nil. .. . . 
1,000 0, ft. U 6 3 Il3 14 6 .. 
75·71 cwt. 6 3 0 468 7 " .. . . I 2·42 tons. 50 0 0 121,0 0 
2'33 812 0 20 6 3 .. " 

For 1,000 sq. yards .. I .. .. 72312 1 

J. C~t of material per sq. yard .. .. OIl 'Z .. .. 
0 2 0 2. Preparation of bed ., • • • • .. .. .. 
0 1 6 S. Lorry charges • • • • • • .. .. .. 
0 4 6 ol. Cost of asphoJtnm min,ure. preparation, laying . . .. 

and consvlidBting with roller complete. 
0 0 6 11. Tools BDd'plant.. .. .. .. .. .. 

A . , 1 4 1 
lay 1 4 0 

• 
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CALCUTTA. 
workj0'l1926-27. 

for $ad 8Urfacea. 

I'Laytr. 
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• 

;1_ ... A .... ~_O ..... UD.o;. •. _t·_I._Q .... U&JI--..ti_tl_._~:ate. . "Amount. , QU8.Dtit::., , ..... '-', ..... ~ .... : .... ~ ..... ,.. ....... ~1'."' ...... ' .... ,Am"''C' ....... :: __ .i._ 

I· &I. 4.1'. &I. A. 1'. RII A... I &I. A 1'. Re. A ••• 

} 4911 0 0 Nil. .. .. Nil. .. .. 
e67 c.n. 83 0 0 220 I 9 383 c.it.. 33 0 0 109 14 3 

lilt 0 5 917.. 11 6 3 104 '1 3 583 cwt. I II 6 3 66 6 5 
1.070 7 0 111·6·0 cwt. 6 3 0 600 8 5 70'07 .. '1' 6. 3 ,6 433 8 1l 

200 0 6 2'60 tons liO 0 0 136 0 0 1·30 tons oct 0 0 65 0 0 
35 6 0 3" 8 12 0 26 4 0 2·23.. 8·12 0 19 8 3 

1.904 7 6.. . . /-1-.1-71-5 ....... 5·~ .. I . . ';~4"b -10 

1 15 6 " .. 1 2 9 •• " 0 U 1 . 
o " 0 
o " 0 
030 

Cl I 0 

2 12 6 
la,2 III 0 

.. 

.. .. 

O~O e' .. 020 
020 .... Oj6 
020.. .. 010 

.. 0 1 0 .. i .. 0 \t 6 
. ' .. - ... 

.. I 1 9 9 .. I .. 1 1 0 
say 1 12 0 I say 1 0 0 .. .. I .. 

- .• 

Surface treatment with &8phaitum . 

Painting atone or brick roads. Seal coating OD asphalt pavement roads. 

Quantity. Rate. I Amount. Qunatit,. Rate. A,moua .. 

&I. A. 1'., RI. A. 1'. RI. A. P. RI. A..P. 

N.l. .. I .. Nil. .. .. 
100 c. ft. 33 0 0 33 0 0 Nil. .. .. 
100 c. ft. U 6 B I 11 6 3 100 c.ft .. 11 6 3 11 6 ~ 
02owt. 6 3 0 I . 321 12 0 15 cwt. 6 3 0 92 13 0 .. .. p .. .. .. 
I ton. 812 0 460 t ton. 8 12 0 4 6 0 

370 8 3 .. .. 108 9 3 

.. .. 
I 

0 oIl .. .. 0 1 9 - 0 2 0 0 2 0 .. .. .. .. .. .. 0 0 3 , .. .. 0 0 3 
.. .. 0 0 8 .. .. 0,0 6 .. .. 0 0 3 .. .. 0 0 3 

_e. .. .., .. ,- .. 
0 111 .. .. 0 " 9 .. .. say 010 0' .. .. lay 0 5 0 . 
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CALCUTTA'IMPROVEMENT TRUST.-

(1) 2" asphaltio' concrete on lime cmwrete foundation.-This form of con­
struction has proved unsatisfactory, as the lime concrete is too friable to resist 
the' creeping' tendency of the asphalt carpE)t. No roads have been constructed 
in this way since 1922. • 

(2) 2" asphaltif)· concrete on water-bound stone macadam foundation.­
This fo~ of construction is largely used by the Calcutta Corporation and has 
proved generally satisfactory, provided the foundation is sufficiently consolidat­
ed and the asphalt is properly mixed and not overheated. It costs about Rs. 45 
per 100 sq. ft. for foundation (thickness 13~ including brick soling) and Rs. 40 
per 100 sq. ft. for surfacing.' . 

. (3) 2" asphaltic concrete on cement co:c,ete foundation.-Some experimental 
lengths have given good resultg. . The cost is aboutRs. 44 per 100 sq. ft. for 
foundation (6" thick, 1: 2: 4) and Re. 40 per 100 sq. ft. fo-,: surfacing. 

, (4) 2" asphalt blocks on cement concrete foundation.'"-It is proposed to ex­
periment with this method of surfacing. in" a roadway over a reinforced con­
crete ,bridge carrying heavy traffic. 

(5) Water-bound stone rntroadamfoundation wiJ;h asphalt grouted surface.­
This method of construction is being largely adopted by the Trust for newly 
made roads with moderately heavy traffic, and for resurfacing existing roads. 
The grouted layer is from 2" to 2i" thick, and is laid on' a cushion of dry sand, 
which is forced up into the interstices between the stones, thus reducing the 
quantity of grout required. The cost (total thickness 15" including brick soling 
and grouted layer) is about Rs. 45 per 100 sq. ft. for foundation (thickness 13" 
including brick soling) and Rs. 21 per 100 sq. ft. for surface layer. 

(6) Water-bound stone rntroadam foundatirm wiJ,h cement grouted surface.-
~xperiments have been made with this system with hopeful results. It appears 

that the best method of applying the grout is to sandwich it in the form of a stiH 
paste between two layers of stone so that the roller forces it both up a)ld down. 
No figures of cost are yet available. 

(7) Water-bound stone rntroadam wiJ;h asphalt painted surface.-This is the 
usual form of construction for roads carrying medium traffic. The asphalt 
is applied by hand about 2 months after the road has been opened to traffic, and 
is kept heavily sanded for several weeks~ The cost (surfacing only) is about 
Rs. 7 per 100 sq. ft. ' 

(8) CotWrete~-All concrete roads have been laid experimentally by the 
Improvement Trust and are giving good results. Experience to date shows 
that contraction joints should be provided at intervals of about 30 ft. and that 
a good wearing road is obtainable with the, following specification :~ 

Thickness.-Bottom course 5" 

Top course . . 2" 

Coarse aggregate.- _ 
Bottom coUrse, broken trap rock graded from 11" to 1". 
Top course, broken trap rock graded from l" to i"· 

*Nota bv Mr. M.. R. Atkins, B.Se., M.. Inst. C. E., Chief Engineer • 
. " .. I •. 
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Fine aggregate.-Crushed quartz gravel graded from i" downwards. 

Cement.-Indian manufacture, developing a tensile strength of 700 Ibs. 
per sq. inch at 7 days. 

Concrete proportions.,Bottom course 

Top coUrse \ . ' 

Foundation.-Layer of broken brick, punned and rolled. 

Metkod of curing.-Ponding with water for 14 days. 

1: 2: 4 

1: 1: 2 

Surface treatment on. comfletion.-Silicate of soda, S appli~tions at 
intervals of 24 hours. 

Reinforcement does not appear to be essential except when the ground is liable 
to uneven settlement. 

The cost of a concrete road is about Rs. 75 per 100 s~. ft. 

CALCVTTA PORT COMMISSIONERS.* ... 

In the Kidderpore Dock area there are. three types of roads, namely (I) 
water-bound macadam, (2) jhama brick khoa and (S) stolle sett roads. With­
out regard to width of road, drainage of subsoil water, traffic conditions, etc., 
the sections of these roads are generally as follows :-

1. Water-bound macadam road.-S- picked jhama brick soling, 6" con­
solidated, 2" size, hard black trap 'ltone road metal. 

2. Jhama brick khoa r.oad.-3" picked jhama brick soling, 6" consoli-
dated jhama metal khoa of 2l" size. _ 

3. Stone Bett road.-Stone and cement concrete 7" thick, mixture 5 ; S : 1; 
aggregate 2" black trap stone. S" brick soling was laid where soil . 

, of formation demanded it. Stone setts 10" X 5" X 4l" size were 
laid, embedded in 1" of silver sand, di~gonallyfrom the centre lin~ 
of the road, the line of the setts on one half of the road being at 
right angles to the line of the setts on the other half of the road~ ./. 

In most cases in the area no provision 'has been made for subsoil drainage 
nor has it been possible tc;> do so. Surface run off has been allowed for in some 
cases by means of stone slab channels with channel'gratings connected to a pipe 
drain in the centre of the road, and in others by o.(>en drains on both or one side 
of the road. , 

The methods of construction, maintenance and surface treatment o(these 
roads have been as follows ;-

1. Construction.-(a) W~ter-bound macadam. 
The ground 'is 'excavated to the full width of the, road to a depth 9". 

below the proposed level of the finished road, the formation being dressed to the 
proposed camber of the road surface, a fall of 1 in 40 usually being allowed. The ' 
formation is then brick soled S" brick on flat with jhama bricks. Stone road 
metal of 2" size is screened and spread tu a thickness of 41" and rolled with a 
IQ ton steam road roller S times dry. The metal usually obtained is black trap 
and 2- metal is found to be a suitable size for the kind of stone and type of road. 
The pieces of stone should be as nearly cubical as practicable and reg~a.r in size 

.. • Note ,by Mr. I.. McGlashan, M. Ios.t. C •. E.,. Chief EOgineer.· 
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to minimise crushing by the roller, irregular size metal is liable 'to crush more. 
With a. softer s¥>nE\ it would probably be advisable to use 21" to 2i" sizes. After 
rolling 3 times dry the rpetal is watered sufficiently to assist in consolidation and 
to minimise crushing, c~re being taken to ensure that too much water is not used 
to .avoid softening and weakening the formation earth. Rolling is carried on 
whilst watering is being done and consolidation is considered to be sufficient 
when the roller has pas~ed over ilie metal about 80 times. Complete consolida­
tion is not effected in this layer, to permit a better bond between the two layers. 
The second layer of 2" stone metal4i· thick is then spread and tolled 2 or 3 times 
dry. Further consolidation is carried out with watering judiciously as in the 
consolidation of the first layer. . Binding material is then spread. As well con­
solidated metal contains about 25% to 30% of voids, the quantity of binding used 
is based on this, a little excelis material being used to ensute that all interstices 
are filled but care however being taken to avoid displacement of the metal thtough 
a large excess of bindingmateriaI. The binding material used is composed of 
stone chips and stone dust obtained from screening the metal, and when this 
is not obtained in sUfficient quantities build~ rubbish consisting of old mortar, 
plastet, small pieces of brick, etc., from dismantled buildings is added. This 
tnU:ture makes a good binder being neither too earthy Dor too sharp. In the 
event of building rubbish not being available a. binding mortar consisting of one 
part soorki, two parts cindets and one part tejected lime mixed in the mortar 
mill has been used. • . 

After the spreading of the binder, watering is done followed at once by 
tolling, the wet binding material being well brushed 'ovet the surface as the 
-l'oller passes backwards and forwards till consolidatiofi is complete. In rolling 
the seoond layer of metal the roller is passed over frOttl 90 to 100 times. 

(b) Jkama brick k1wa road.-Excavation, dressing formation to the camber 
abd soling is done as for a. macadam road. 9" of jhama metal khoa of 21" 
size is spread, rolled 2 ot 3 times dry with a 6 ton roller and finally consolidated 
with careful watering, the screenings from the khoa metal alone or mixed with 
building tubbish being used as binding material. It is not advisable to use Q 

tc;>llet heavier than 6 ton or eXcessi~e attrition will take place. 

.. (c) Stone sett road.-Theapproach road to riverside berths from the 
Neemak Mahal Oarden Reach Road j unction was constructed in the following 
manner:-

The formation width of 20' was excavated to a depth of 12" below the pro­
posed level of the finished road surface and dressed to a camber of 1 in 60. 
Where the formation earth was particularly bad 3" brick soling was laid, aUow­
ance being made for this in the excavation at the sites. Cement concrete in the 
proportion of 5 : 3 : 1, the aggregate being 2" stone metal, was laid to a thickness 

. of 7" ovei.' the formation level and finished to the camber of the road bein~ allow­
ed to set under water. Stone setts of black trap rock 10" X 5" X 4i" were 
laid bedded in I" of silver sand and grout~d in with cement and sand grout. The 
setts were laid at an angle of 45° fro~ the centre line of the toad in opposite 
directions. The usual. precautions of watering the sett paving, keeping the 
toad closed to traffic till the cement grout had set ptoperly, were observed. 

2. Mainte'IUJnce of roads.-Our practice is to repair ,pot holes as the}' 
develop, and to periodically te-coat the toad with a thick layer of stone. ThIS 
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ensures that a proper thi~kne88 of metal is maintained and is preferable to patch­
ing and repairing as required, under which method it is likely that, although d 
good surface is maintained,. the thickness of the metal may become inadequat~ 

In re-coating the road surface there is the choice of (1) scaTifying and (2) 
picking up the road. In the case of water-bound macadam roads it has been our 
practice to pick up to a depth of about I}'. The old metal ~s screened and 
then mixed with additional new metal of 2w size and the mixture spread to such 
a depth as will give 6w consolidated metal finally. Usually a layer' of 3!" is' 
sufficient. Consolidation dry, wet and with binding is then carried out in the 
lIIlme manner as in constructing a new road. The screenings from the old ~nd 
new metal are used as a binder with-as much additional building rubbish as.is, 
neceesary. 

Similarly, in repairing a khoa road the surface is picked to a depth of about 
2-, the old khoa screened, mixed with the required quantity of new 2l-w khoa 
and consolidated and bound with binding material composed of the screenings-
of the old and new khoa. . 

3. Surface treatment.-The rapid development of high speed mechanical 
traction has enormously increased the wear and tear on our roads. Motor lorry' 
and motor omnibus traffic has been particularly damaging to road surfaces" 
producing in a short time surface corrugatiolls' and pot holes of considerable 
depth. The impact upon the road surface combined with the uneven distribu­
tion of weight in the case of these vehicles increases the amount of damage 
done. -

In the Kidderpore Dock area we have the problem of certain roads sub­
jected to extremely heavy traffic and others which do not have sufficient traffic­
to keep them properly rolled under existing climatic conditions. The roadB 
subjected to very heavy traffic, notably the swing bridge approaches on Garden 
Reach Road and Circular Garden Reach Road, rapidly develop pot holes, and 
require continual attention in making good these weak spots, and have to be re­
surfaced every year. Other roads such as roads East and West'ofNo. 1 Dock 
and KantapUker Road generally have a disintegrated surface due to insufficient 

.' watering in the dry weather, insufficient traffic and washing out of bindiilg 
material during the mODSoon. ' 

With the primary objects of preventing surface disintegration and the 
lessening of the dust nuisance a programme of surface dressing with vari01l& 
proprietory materials was embarked upon about 15 months ago. Theexpen.. 
ments carried out were as follows :- . 

~ix different materials have been used: 

(1) Mexphalte. 

(2) Bitarco. 

,(3) Mexaco road oils. 

(4) Ormul. 

(5) Co11ix. 

(6) Colas. 
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There are two methods of application of each m;terial, i;e., grouting and 
surface dressing~ In only two cases has grouting been dQne, with Mexphalte. 
and with Colas. 

Mexphalte and Bitarco have to be heated to a certain temperature 'and re~ 
duced to a liquid state before application. Mexaco road oil is applied cold 
and is a preparation of bitumen and oils treated under heat. Ormul, Colfix 
and Colas are emulsions and are applied cold. . . 

Mexphalte and Bitarco applied as a surface dressing have little penetration 
and result in a skin of material over the macadam. The other four materials 
ap'plied cold penetrate to a greater extent but do not give an even skin over the 
surface. In the case of Mexaco road oil it has been found that under traffic 
conditions the binding materials appear to work to the surface and eventually 
give a surface coating. . 

The method of preparation of the road surface for the receiviug of the dress­
ing is the same in all cases with the exception that in the case of the emulsions 
it is not essential that the road surface be perfectly dry, in fact it is in some cases 
recommended that prior to application of the material the road surface be 
watered. . 

Assuming the road to be in a good condition all dust and dirt are removed 
by brushing, wire brushes being used where necessary. It is essential that clean­
ing be done thoroughly. Mexphalte and Bit8.rco are poured in a hot liquid state 
on to the dry prepared road surface and either brushed or squeezed over to an 
even thickness depending . upon the condition of the surface. Small stone chip­
ings, pea gravel or sand is then lightly spread immediately and rolled in with a 
light roller. Whell this has been done the road can be opened to traffic. Me­
xaco road oil is poured on the surface and brushed to as even a layer as pos­
sible, the quantity used depending on the smoothness of the surface. It is left 
to stand from 48 to 72 hours to enable penetration to take place. Stone 
chippings or sand is then spread evenly and lightly over the oil and allowed to 
stand again for about 48 hours. Light rolling may then be done and the road 
opened to traffic. 

. Ormul, Colfix and Colas are poured over the prepared surface brushed in a 
manner similar to that described above, after which stone chippings or sand is 
immediately spread lightly and rolled in, after which the road can be opened to 
traffic. 

The use of Colfix, Colas and Bitarco is so recent that we are not in a posi­
tion· to give an experienced and considered opinion on the results of using them. 
Both Mexphalte and Mexaco road oils have been found satisfactory in 
reducing dust, preventing the; disintegration of the road surface during 
dry weather and during heavy rains, keeping the binding material together and. 
particularly in the case of Mexphalte, in reducing the development I)f pot holes 
and the wear 011 the IllJl.cadam.· • 
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The rates per hundred sq. ft. for constructing a macadamised road with 
(a) 9· jhama metal and (b) 9" stone metal are as follows:"""';" 

(a) Cutting earth lOO c. ft. at Rs. 6-4-0 per 1,000 

Jhama soling lOO sq. ft. at Rs. 6 per 100 

Jhama metal 75 c. ft. at Rs. 18 per 100 

Consolidating 100 sq. ft. at Rs. 2-8-0 per 100 

Rs. A. P •. 

·010 0 

600 

13 8 0 

280 

22 10 0 

Say Rs. 24 per 100 sq. ft. including charges for steam road roller. 

(b) Cutting earth 100 c. ft. at Rs. 6/4 per 1,000 

Jhama soling 100 sq. ft. at Rs. 6 per 100 

Stone metal 75 c. ft .. at Rs. 25-8-0 per 100 

-Consolidating 100 sq. ft. at Rs. 2-8-0 per 100 I 

Rs. A. 

o 10 

6 0 

19 2 

2 8 

28 4 

p~ 

0 

.0 

0 

0 

0 

Say Rs. 30 per lOO sq. ft. inclu~ng charges for steam road roller. 

UNITED PROVINCES.· 

During the last 3 years improved forms of road surfacing have been carried 
out on 74i miles as follows :- . 

1. Cement concrete 
2. Asphalt Macadam T. R. A. 

. .. 
3. Asphaltic.Concrete (Mexphalte) •• 
4. Asphaltic Concrete T. R. A. 
5. Grouting T. R. A. 
6.. Grouting Mexphalte 
7. Grouting Pitch and Tar 
8. Surface Paintmg T. R. A. 
9. Surface Painting Spramex 

10. Surface Painting Asphaltum 
11. Surface Painting Tar 
12. Mexaco treatment t. 

Total 

Miles. 

1£ 
8t 
11 
I 

81 
81 
1 

7! 
24j 

! 
41 
7 

741 

• Note on improved forms of road surface in the United Provinces by the Chief Engi 
neer, Publio Works Depa.rt~ent, Buildings and Roads Branch, United Provinoes. 
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, The fellDWingis a very brief descriptiDn ,Of the wDrk dDne, CDst ,Of the same 
and cenclusiDns\ SD fll:r arrived at :-

1. Oemenrconerete.-This wDrk cDnsists ,Of a 6" slab; 20' wide ,Of cement 
cDncrete thickened. a.t the edges tD 9" laid en the aJternate bay system. The 
concrete has been laid in tWD layers and the mixture in each layer is 1 : 2 : 4, a 
strenger mixture" ad at first tried in the tDP layer but the results did nDt seem 
to justify the extra'cest. The surface ,Of the CDncrete was treated with silicate 
,Of sDda. The CDSt has wDrked 'out at Rs. 5-12-0 per square yard. The CDncrete 
has been dewn fDr ever twe years and carries a very heavy IDad ,Of bullDck cart 
traffic, but up to the present there are ne signs ,Of wear en the surface. 

In additien to the above wDrk cement CDncrete has been laid rDund the 
corners ,Of the hill read leading tD Naini Tal and seme ,Of it has been dDwn fer 
8 years, except fDr trDuble at the jDints the surface shDwslittle signs ,Of w:ear. 

The cDncluSien I have arrived at is that this fDrm ,Of surface is eminently 
suited fDr heavy concentrated cart traffic. 

2. Premix.-The asphalt macadam cDnsists ,Of a 21" cDat, whilst the asphal­
tic CDncrete is 'only 2" thick. The material is mixed and heated in a machine, \ 
carried het to the site and laid .• The CDSt ,Of asphalt macadam with T.'R. A. 
varies from Rs. 4-10-0 to RB. 4-15-0 per square yard, whilst the CDSt ,Of asphaltic 
concrete with Mexphalte is Rs. 4-11-0 and with T. R. A. is Ra. 5-1-0 per 
square yard. , 

Most ,Of the work has been dDwn fQr nearly 2 years and where the traffic is 
well distributed and mederate, it has been a success, but under cDncentrated " 
bulleck cart traffic there are distinct ~gns ,Of waviness and even ,Of breaking. 
The conclusiQn arrived at is that this ferm ,Of surface is suitable fer mederate 
and well distributed traffic, but will net stand up to very heavy concentrated. 
bulleck cart traffic, as during the hDt weather it gets SDft and the carts mDving 
in ,One centinuDus line ferm .ruts, sectiens cut threugh these ruts shDW that the 
mevement is entirely in the surface coat and net in the feundatiDn. A further 
disadvantage is that generally befDre the surfllce CQat can be laid, an under coat 
,Of water-beund metal is required which Prings the CDst in excess ,Of that ,Of 
cement cencrete. ' , 

"3. Grouting.-Censists in laying a 3" cDat ,Of stone and peuring bitumen 
heated to 3500 in kettles at the rate ,Of 1·75 gallDns per square yard after CDn­
solidatiDn ,Of a seal cDat ,Of ·5 gallDn per square yard is given. 

The cests werk 'out as fellDws :-

T. R. A. gre.ut Rs. 3. tD Rs. 3~1.2-0 per square yard. 
Mexphalte greut Rs. ,2-14-0 to Rs. 3-6-0 per square Yllrd. 

, Pitch and Tar greut Rs. 3-4-.0 per square yard. 

The resulting surface under mDderate traffic ,On a 16' rDad has been a success 
but en Il 24' rDad under heavy traffic where carts are nDt diverted frDm ,One line, 
the surface ruts badly being tDD plastic in the het weather. The rutting is mDre 
nDticeable in'T. R. A. than in Mexphalte and the latter gives a harder surface. 

, Frem the excessive bleedina ,Of T. R. A., I am inclined tD think that the amDunt 
,Of bitumen pDured is exce;sive Ilnd l am trying to QVerCDme this by reducing 
the quantities ,Of grDut and seal tQ 1·5 and ·3 gallQns per squllre yard. 
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The short length of pitch and tar has not proved a great success as it is 
breAking UP. hut a length laid m the Ca~pore .municip~ty .l!eemii to be stand- . 
ing better. . . . 

In conclusion I consider t¥t grouting is suitable up to 16' width for' mod~ 
.erate traffic, but should be ay-oided in greater widths where heavy; bullock Qart 
waffle ia likely to be met with.. I . 

4. Pl,Jinting.-Consists in pouring hot bitumen or tar over the consolidated­
water-bound surface at a rate of ·5 gallon per square yard .. The cost for 
()ne coat of bitumen or two coats of tar is about 0-8-0 allIl3S per square Yllol'd. . 

Tar painting on a kankar surface is excellent for light traffic and has been 
tried with success in Lucknow on the Mall; it gives a dustless surface and prolon~ 
the life of the Pletal surface below. 

T. R. A. has been tried on kankar and Atone, it is equally successful under 
light traffic, but under bullock cart traffic it is apt to peel off owing to the grind­
ing of the cart wheels forming a layer of dust between the paint and the water­
bound coat. 

Spramex paint has been used extensively on stone and after 9 months js 
holding well, though there have been cases where it has peeled off the same as 
T. R. A. Asphaltum tried on stone under light tra.flie has been down Ior 3 
yean with only one repaint after 2 years. Tba OOrullusions i9 far arrived at 
are that Road Board Tar No~ 1 is undoubtedly the best for a kankar road; 
and that bitumen paint prolongs the life of a stone mile provided the traffic is 
not exccsIJive, and if it can be prevented frOIl). p.eeijpg .Q1f·will. m the cOQ.rse of 
time, with renewals, form a wearing surface over the water-bound metal. , . . . 

5. Me:z:aco.-Prepared by Road Oil Company Limited, Calcutta, is a 
<combination of bitumen and oil containing 65% bitumen. It is applied cold and 
the makers claim that it penetrates the, surface and forms an efficient binder 
to water-bound surfaces. This material has the great advantage that it can be 
applied cold and does not require ,any expensive plant. The cost. works out 
at 0-6-0 annas per square yard and one gallon covers 21 to 3 square fards 
on the first application. 

Several miles have been tried, but the first has only been done 7 months­
back and it is too early to say whether it wi).l be a success, but it undoubtedly 
penetrates, binds the metal together and does not peel off like bitumen pain~. 
Under light traffic it gives a good and dustless travelling surface, whilst under 
heavy traffic it seems to give. )letter results than bitumen paint. In niy 
opinion it is likely to prove a success specially on rough IJtone roads where 
the surface --binding frequently workll loose and blows away .. Whether a 
second coat of Mexaco or bitumen will give the best results remains to be 
proved; experiments are being tried. 

Experiments are being tried with Mexaco on kankar, hut so far there does 
not appear to he much penetratiol). and I am not prevared to say what the 
result will be like. 
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PUNJAB.· 

The following table s40ws the progress made to date with improved forma 
of road surfaces QIl the arterial roads in this province :-

- , 

-" Mileage Mileage 

Nature of surface; 
on 1st onlnst 

January DeCember 
, 1927. 1927. 

Stone metal, bitumen sprayed .. .. . . .. 9'755 9·965 

stOne metal, tar sprayed .. .. .. " .. 37-1i55 ~7'94-

I 

Stone metal. tar andbitumen sprayed .. .. .. 1'00 I~OO 

. 
Stone metal, bitumen grou~ but left unsealed .. .. 2'97 37'64-5 

, 

Stone metal,bitumen grouted and sealed .. .. .. 4'875 16'88 

.. 
Brick metal, bitumen grouted and sealed .. .. .. N'" 23·125 . . 

" f 
Brick metal, bitumen gro1?-ted, but left unsealed .. .. Nil 4'25 

Whole brick, dipped in bitumen, laid 88 a pavement and surface 
sealed . . .. .. " .. .. Nil 0'25 .. 

and carpet " .. .. .. .. . . 0'60 4·50 
- - \ 

• 
Total .. .. 56'755 145'555.1 

I have also made enquiries regarding the work carried out by municipa­
lities and although tar spraying and bitumen painting have bee1l done in a 
number of places I do not' thi~ there is anything of special interest to report. 

In 1923-20 a number of experiments were tried on the Grand Trunk Road 
near Lahore, but unfortunately I have not been able to trace any official report 

• Letter from the Deputy Chief Engineer, Publio Works Department, Buildings and 
Roads Bra.nch, Punjab. ' 
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on the result of these experiments. Th~ following ~tatement, showing the re­
sults so far as they could recently be ascertained, ma, be of interest :-. . 
Experiment lengths of road swrfacing8 laid in miles 306 and 309 of the Grand 

Trunk Rooil in 192&-25. 

Number JAcalitr • Remarks. 
of Mile Area. Treatment. 

JleCtioD. furlong. (January 1928). 

-
Sq. yds. ;-. 305 

1 -- 694 Tar painting over Pathankot The traffic over these exp;ri-
1 metal in Febrnary 1924 and mental sections waa re-

repainted in August 1924. ekoned .... 315 tons ..Per 
30JS yard width per day. Mr. 

2 - 525 Tar and bitumen in equal G. Gilbert, the officer iD 
1 proportions painting over charge of the work, reports 

Pathankot metal (August that with the exception of 
1924). the bitumen penetratio D 

305 in furlong 308/2 all see-
S -- 630 Bitumen painting over Pa.. tions wore very badly and 

a thankot metal in February that by September 1926 
1924. the surfaces were so bad! 

306 that they had to be coated 
4 -- 611 Bitumen painting over a coat with 1 I-in. of sand car-

a of crude oil on Pathankot pet.· This carpet has. 
metal (February 1924). since broken up in anum· 

306 ber of places and haa had. 
6 -- 400 Tar and bitumen in equal pro- to be repaired. It is no" 

3 portions painted over ee- (.January 1928) fairly hard .. 

• ment-grouted Pathankot but wavy throughout, 

~ 
metal (September 1924). "11 and in the hot weather it-

Tar painting over 
becomes soft and spreads. 

6 -r 394 cement- on to the berms. 
, . grouted Pathankot metal , (September 1924). . 

, 305 346 Jhama-brick ballastt grouted 
1 --- with maatic composed of 

3 equal parts by weight of 
sand and bitumen applied 
at the rate of 1'54 gallon 
maatic to the square yard 
(April 1924). 

305· , 
8 - 144 Pathankot metalt grouted 

4 with the !Jame maatic as 
above but ap~ied at the 

- rate of 1'47 ga. ons to the 

305 
square ,.ard (April 192~) •. 

9 -- 109 Ditto-moatic applied at the 
4 rate of 1· 7'i gallons to the 

, 
305 

square yard (April 1924). 

10 ...-- 388 Ditto-mast.ic applied at the 
4 rate of 1· 39 gallons. to the 

square yard (December 
1924)0 .. 

• The sand carpet consisted of 49 parts by weight of Pathankot sand, 25. parts of •• to ,­
stoll:e chips, 16 parts of ;portland clement and 10 .parts of bitumen .(E. Grade Mexphaltc in 
aecboDlll-11 and 104 Grade Bacony bitum,n elsewhere). 

t A 3·in. coat broken to 2-in. gauge. 



Number 
of 

section. 

" . 

.. 

11 

12 

13 

]4 

15 

16· 

17 

18 

19 

•• 
20 

21 

22 

23 
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.... Remarks • Locality. \ 
Milel Area. 

furlong: 
Treatment. 

305 
4-5 

305 
-5--

308 
/-1-

.. 

308 
1-2 

308 
-2-

308 
-2-

308 
-2-

308 
-2-

.308 
-2-

• 308 
-2-

308 
-3-

308 
-3-

308 
-3-

Sq. yds~ 

909 

1,311 

176 

293 

165 

165 

• ... 

" ".r 

Glutrin and Pathankot metal 
(DecembE>r 1923). 

, 
GIutrin and limestone (Janu. 

ary 1024-). 

• t 
" ... 

Serai-kaYa ~irneston(', water·' 
bound macadam (March 
1924). ~ 

Nalagarh stone, water-bound 
macadam (July 1925). 

Penetration 1'.5 gallons of 
Socony bitumen per square 

. yard of 4! in. Patha.nkot 
quartzite meta.l broken to 
l!in. gauge sealed with 0'5 
gallon bitumen per square 
yard and gritted (March 
1923). 

Same as section No. 15 but 
with a second sealing coat 
of O· 3 gallon bitumen per 
square yard. (March 1923). 

43 Same as Section No. 15 

267 

178 

178 

6·in. plain cement concrete 
slab (1 : 2 : 4). ' 

6·in. reinforced· concrete 91ab 
(I: 2: 4) . 

6.in. plain cement concrete 
slab laid in two courses up. 
per It-in. (I: 2: 2!) 
lower course (1 : 2 : 5) . 

• 
178 3-in. plain cement concrete 

slab (1: 2 : 4). 

(.Tanuary 1928). 

This was renewed in March 
1926, with water-bound 
Semi·kala stone tar paint. 
ed (2 coat,,) 'lDd again 
painted in May 1927. It 
is now (January ]928) in 
very good order . 

'Resurfaced with water· 
. • hound Serai.-kala stone 

metal imd ta.r painted in 
• March ]927 .. , 

Including the sa.nd carpet 
., has broken up completely. 

The origina.} surface is now 
very wavy. 

The sand ca.rpet slides ove 
the concrete and in pla.oos 
has spread 18·in. across 
the berm. The thickness 
is only l·in. in places, sur 
face very uneven. 

220 2-in. asphalt carpet consist· Surfa.ce hard but uneven. 
ing of 80 parts by weight of I The thickness of the oar· 
Pa.thankot sand, 10 pa.rts pot varies bom f' to 2·. 
of canR.l silt and 10 pa.rts of This also has spread on to 
E. Grade Sooony bitumen the berms. 
(December 1923). 

Water· bound mlbadam (Ap. Renewed February 1927. 
riI1924) • 

• The reinforcement consisted of t-in. diameter rods, 2 ft. 6.in, apart, 2-in. below the 
I!1l1'face. 
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.AB a result of these experiments it was decided that bitumen-treated roads 
had a better chance of standing up to bullock cart traffic than concreteroa.ds 
and consequently recent experiments ha.ve been restricted to using various 
grades of bitumen. The following give particulars of some of the specifica­
tions to which we have worked with analysU.of cost. It is, however, too soon 
yet to draw any general ~eductions from the condition of the s~ces ;..:.. 

Trinidad Asphalt (u1!8ealed). 

\ laid. 
,Specification. Analysis of coSt per 100 s~. ft. __ M~I~'~ 

-+---------~·"~·~--~II----------------~-­
~ , 

Ra. a. p." , 
Amritsar-Baijnath Ap~ -1925 

Road. Furlongs 
Penetration 1· 25 gallons 25 c. ft. ballast at 6 4- 0 
(15.5/8 lb.) of Trinidad 25 per 100 c. ft. 

3·5 of mUe '" 
(J2 ft. wido). 

" 
I 

. 
Position of work. 

Amritsar.Baijnath 
Road. Furlongs 
6-8 • of mile '" 
(12 ft. wide). 

~. , 
8Bphalt with 25% of 
flux oil per sq. yd. of 
3·in. of Pathankot 
qUBrtzite broken to li in. 
gauge, no seBling coat. 

Actual cost per 100 sq. ft. 
Actual cost per sq. yd. 

61 c. ft. bajri at 2.8 0 
40 per 100 c. ft. 

139 lb. aspha.lt at 17 6 0 
U per cwt. 

35 lb. flux oil at 5 5 0 
17 percwt,. 

Consolidation 1· 0 0-

La.bour and fuel 1 1 0 
in hea.ting, mix-
ing a.nd a.pplying.' 

• .. .. 33 8 0 
3 0 6 

Socony Mastic (U1!8ealed). ,~ .. ' 

Date when 
laid. 

April 1925 

I 

Specifica.tion. 

Penetration 1· 75 gallons 
(27 lb.) mastic consist-
ing of equal parts by 
weight of sa.nd and So. 
cony bitumen on' eBch 
sq. yd. of 3·in. of Pa.than· 
kot quartzite broken to 
n·in. gauge, no sealing 
coat. 

" 

Actual cost per 100 sq. ft, 
Actual oast per sq. yd. 

. 
Analysis of cost pe; 100 sq. ft. 

25 c. ft. ballast at 
25 per 100 c. ft. 

61 o. ft. ba.jri a.t 
40 per 100 c. ft, 

1 i c. ft. sa.nd at 
15 per 100 c. ft. 

Consolida.tion' ", 
150 lb, bitumen at 

Re. 1 per cwt. 
La.boUl' and fuel 
in heating, mix. 
ing and a.pplying. 

Ra. a. p. 

6 4 0 

2 8 0 

0 4 0 

1 0 0 
15 0 0 

1 1 0 

, 

26 1 0 
II li 11. 

,d 



'Position of work. 

Grand Trunk Road 
approaches to 
Ravi Bridge in 
miles 3 and 4 (28 
ft. and 24 ft. wide). 

. 

I 

Mexphalte sealed with Spram • 
, 

pate when 
oJaid. 

December 
19211 to 
January 
1927. 

. ' 
SPecification. ' 
/ 

• .. 

Penetration 1· 5 gallons 
(15! lb.) of Mexphalte 
with 0. sealing coat of 
0·3 gallon (3f lb.) of 
Spramex per sq. yd. on 
3·in. of Serai·kala atone 
broken ~ 2·in. gauge. 

Actual cost per 100 sq. ft. 
Actual cost per sq. yd. 

Analysis of cost per 100 sq. ft. 

., 
, 

Rs. A.. P. 
25 c. ft. ballast at i 8 0 

Ra. 30 per 100 
c. ft. 

8 c. ft. bajri' at 2 6 0 
Ra.;lO per 100 c. 
ft. 

17 gall. (177 lb.) 12 10 0 
Mexphalte at Ra. . .' 
8 per cwt. 

lb:~·. 2 3·3 gall. (35 7 0 
Spl'amex at Ra. 8 

d:rcwt. nsolidation , 
Labour and fuel 
in heating, mix. 
ing and applying. 

1 0 ·0 
2 8 0 

28 7 .0 
290 

Surface tarring has so far proved most satisfactory and the following 
analysis of the rates in Lahore may be useful ;-

• First coat. Second coat. • 

Item. ,Rate. , 
I Quantity. Cost. Quantity: ' Cost. 

.. , 

1 " -, 

, Ra. A.. p. Rs. A.. P. Rs. A.. P. . 
I' 

Tar .. .. 911 0 per cwt. 0·25 cwt. 2 7 0 0·08 cwt. 012 6 

Grit .. .. 40 0 o per 100 1 c. ft. 0 6 6 1 c. ft. 0 6 6 
c. ft. 

Sand .. .. 8 0 0 ditto. 2 c. ft. 0 2 6 2 c. ft. 0 2 6 

Fuel and labour in .. .. 0 9 0 .. 0 4, 6 
beating and roll· 

·ing. 

First coat. Succeeding coats. 

Total cost per 100 

1 

39 0 
,. ... "110 0 

sq. ft • .. 
, , " -
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BURMA.-

PuBLIC WORKS DEPARTMENT. 

. The province of Burma' has about 100 miles of roads with tarred and 
bItuminous surfaces. -There are many ,of tnese which have been laid 15 ye~ns 
~go and have sto~d up to exceedingly heavy traffic. They were made by apply­
Ing a carpet of oil pitch on the water-bound sunace soon after it had been . 
co~olidated; this pi.teh was, a waste pt'oduct ni'those days, Dut is~now not 
bemg ~de by the oIl companies as th~ir existing processes do not produce the 
same pItch, but another which is nQt satisfac,tory, 

Such roads whi~h have been made of la~ have been treated with a 
mixture'of Shalimar pitch and'coal tar br SocoIiy road pitch. The cost varies 
acco~ding to the penetration into the metalled surface, dependent on ,the 
quality of.stone u<;ed and the period intervening between the constnlction of 
the road,and,the application of the grouted carpet. 

, The grouting costs from Rs. 10 to Rs. 16 per 100 sq. ft. which lasts for 2 
or 3years after which ,yearly renewal coat costs about Rs. 3 per 100 sq. ft. 

The results are found'to be eminently satisfactory in that they prevent 
dust and keep the stones in position until they are - worn'away by traffic. 

Particularly no other kinds of bituminous road construction have been under· 
taken in thi$ province: 

, RANGOON. CORPORATION.t 

Prior to 1910 the roads of Rangoon consisted for tlie most part of varying 
widths of metalIed surface on a very inadequat~ foundation ,composed mainly 
of laterite and in some cases broken brick. The application of tar, as a dust layer, 
had been tried, but the quality of the tar obtainable then was not suitable for 
road work, and the surfaces deteriorated very rapidly with the adv~nt of ilie 
rainy season. It was about that time that the writer first considered the use 
of what is now known as residual bitumen, as a grouting or binding agent for 
macadam roads, and the Burma Oil Company through their Chief Clhemist, Mr. 
Allen, was approached in order to determine if the residue from the refining stills, 
which at that time was considered as waste~ could be utilised for road work. 

Many trials were made with this material and e~entualIy a "pitch" was 
obtained with which the writer experimented suc(;essfully on certain roads, so 
that it was decided to extend considerably the use of it. 

Meanwhile in 19] 1 the Rangoon Municipality emb'arked on a programme 
of road reconstruction, with Val de Travers Asphalte on cement concrete 
foundations in the business quarters and stone sett paving 'for the heavies,t 
trafficked roads in the vicinitJ of the docks and railway. Certain contracts 
were entered into and resulted in the laying of 2· 34 miles of road 50 feet wide 
between kerbs with asphalte, and 1·14 iniles of stone sett paving. The war 

- Note by the Chief Engineer, Public WorkS'Department, Burma. 
t Note by the Chief Engineer. Rangoon Corpora~ion. 
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then put an effectual stop to further work of this nature, and in 1919 the 
roads of Rangoon could be classified as follows ;-

Metalled Roads 

Laterite Roads 

Wood paved Roads •• 

Asphalt RoadS 

Kutcha Roads 

Tarred Roads 

Bitumen grouted 

Grapite setts 

Today, 1928, thelllassificationis:­

Metalled Roads 

Laterite Roads 

Asphalte Roads 

Kutcha Roads 

Tarred Roads 

Bitumen Roads 

Granite setts 

Concrete 

Total 

Total 

79'04 miles. 

3·43 " 

0·31 " 
2·74 ,. 

11·42 " 

".. 3·23 " 
1·00 " 

1·14 " 

102·31 " 

30· 14 miles. 

7·79 " 

2·74 " 

4· 66 " 

61·95 " 

19·90 " 

2·67 " 

0·17 " 

130·02 " 

In 1920 the necessity for more or less wholesale reconstruction of the main 
roads was recognised, and the work of such reconstruction commenced. In 
Rangoon, particular attention has been directed to the strengthening of the 
foundations and improving the drainage of surface ana subsoil water, and the 
form of construction which has been most generally adopted, with so far ex­
cellent results, hits been the provision of new foundations consisting of st~ne 
trap, hand packed to a consolidated depth of from 10" to 12" surfaced WIth 
road metal consolidated to 4" depth and grouted with a mixture composed ~f 
two parts bitumen to one part fine sand or granite dust. This mixture IS 

applied in the following'manner. The metal after spreading is steam rolled 
to the required camber, and the bitumen, after melting and heating to a tem­
perature of about 2400 F., has mixed with it in ordinary buckets, a 50% propor­
tion of fine sand or granite dust-preferably the latter if available-which has 
also been heated to about the same temperature as the bitumen. The 
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mixture after thorough stirring is applied through hand pouring cans to the 
metalled surlacle, the covering area being about ·6 square yard per gallon. 
Stone chips are then spread evenly over the surface, which is finally steam 
rolled, when the road can be opened to traffic. The grout as applied in this 
manner has a penetration of about 2i inches; and after the road has been 
subjected to traffic conditions for a month or so, a sealing coat of bitumen or 
road tar may be given. This type of road may well be t.ermed "Bitumastic 
macadam", and the lasting qualities of it have already been proved in this 
city, where roads so ~econstructed in 1920 are still in excellent condition, and 
requir? verY little attention for maintenance. • The surface is resilient, clean, 
non-slippery and dust proof. 

In addition to 'the Burma Oil Company, the British Burma Oil Company 
Limited, as advised by the writer, has succeeded in producing a residual as­
phal,te or bitumen, which is of excellent quality for this class of work. 

Asphalt roads. 

The roads classiped under this head consist of 2" thick paving of Val de 
Travera Asphl¥te (powder) laid on a foundation of cement concrete 6" thick. 
While the success of this kind of road cannot be denied, as they have had a 
useful life of over 15 years, yet their first cost is high, being Rs. 2 per square 
ft. for the asphalte alone, and maintenance charges have been heaVy owing 
to the destructive effect on them of bullock and hand cart traffic, the narrow 
iron tyred wheels of which cause undu~wear through biting and twisting action 
when in motion. Also it is difficult to obtain asphalte powder with the 
correct proportion of bitumen to suit the varying conditions of this climate, 
and for economic reasons, this form of road construction has not been pro­
ceeded with. 

Granite sett paving. 

This type of ro~d is very suitable for roads in the-vicinity- of docks and 
railway where bullock, hand cart and heavy motor lorry traffic abounds. 
The construction consist9 of a foundation of 6" thick cement concrete, rein­
forced if necessary, and granite stone setts laid thereon with a 1" sand cushion 
between. The granite sett9, which measure approximately 9" X -5" X 3" 
and are obtained from India, are laid with joints as close as possible and these 
joints are flush grouted with a 2: 1 fluid cement mortar. This form of pave­
ment requires little or no attention for maintenance, roads which were so 
paved in the year 1912 are still in excellent condition and the .maintenance 
charges on them have been practically nil. 

Tarring. 

As will be noted nom a comparison of the 1928 classification with that of 
1919, thete has been a very considerable increase in the mileage of tar painted 
roads. Until recently it has been customary to use a tar obtainable from 
India, which conforms in every respect with the Road Board Specification 
for Tar No. 2, but it has always been realised that even this tar will volatilise 
and emulsify under the extreme monsoon conditions prevailing in Burma, and 
fOl-the treatment of city streets it was not ~ffective. 



146 

With bitumen becoming more readily available it is now usual to add to 
the tar 30 % by measure of bitumen which reinforces the former against the 
effects of damp_ The provision of a really water-proof surface is thus obtained, 
and the use of tar alone is no longer economical.· 

BIHAR AND ~RISSA,.CENTRAL PROVINCES AND ASSAM. 

In Bihar and Orissa there is little development of this nature to report. 
In the Central Provinces, vide the reply of that Govermnent to question A. 6 
of the questionnaire,. the nee4 for improved road surfaces has not at present 
been felt. In Assam again theJ;.e. is little to report. 

''','' 

GENERAL. 

Improvement of unsurfaced roads. 

The need for the improvement of unmetalled roads is also receiving atten­
tion at the present time. When it is remembered that some seventy per cent 
of the mileage of roads in charge of the Public W orkA> Department and of 
district boards and councils, is unmetalled, and that in addition there is a large 
mileage of unmetalled roads in charge of minor local bodies and villagers, the 
importance of the subject will be realised. The main defects are inadequate 
drainage and soil unsuitable to carry loads. Attempts are being made in some 
provinces to deal with the former evil by schemes of remodelling and drainage, 
in the execution of which graders and other plant are being tested: the results 
as far as they go are encouraging but experience is at present very limited. 
Some work has also been done but to a still more limited extent upon the blend­
ing of soils to produce" sand-clay" and other improved surfaces. 

Suggested policy. regarding road research. 

The above review of what has been done and what is being done with 
improved forms of road surface suggests the need of a central clearing house 
for information. It appeared from the evidence before the Committee and 
from the discussions of the touring sub-committee that the need for such a 
clearing house is generally accepted, and further that the Government of India 
might legitimately apply part of the funds at its disposal to subsidising research 
initiated by local Governments or by themselves. Some apprehension was 
however expressed lest central machinery for research be created on grandiose 
lines and result in heavy expenditure on academic investigations. This 
apprehension is possibly satisfied in that expenditure in this direction will be 
largely subject to the advice of the periodical road conference which will be 
able to appoint a technical sub-committee to consider proposals. 

Subject to this advice, it appears probable that funds will be available 
for meeting the cost, whollY,or in part, of experimental work in the field to be 
carried out by provincial road authorities; for the provision of 'additional 
apparatus at Alipore and in other laboratories; and for the publication, in 
periodical literature or special pamphlets, of information likely to be of use 
to road authorities, on road materials, road plant, road surfaces, and the effect ." 
6f different classes of traffic, in India and other countries ' 
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APPENDIXV • .. 
Federal High\VU Act of 1921 of the United States 01 America. 

An Act to amend the Act entitled ".An. Act to provide that the United 
States shall aid the States in the constructio~ of rural post roads, and for other 
purposes," approved July 11, 1916, as amended and supplemented, and for 
oner purposes. 

Be it enacted by the SefTlate and House of RepresefTltatives of the United States Federal 
of America in Congress d:ssembled, That this Act mav be cited as the Federal Highway 
Highway Act. ".' Act • ... 

SEC. 2. That, when used in this Act,·, ltinIess the context indicates Meaning of' 
otherwis~ term •. 

The term "Federal Aid Act" means the Act entitled " An Act to pro- "Federal 
vide that the United States shall aid the States in the construction of rural post Aid Act." 

roads, an<i for other purposes," approved July 11, 1916, as amended bi sections 
l> and 6 of an Act entitled " An Act making appropriations for the service of 
the Post Office Department for the fiscal year ending J un& 30, 1920, and for other 
purposes," approved February 28,1919, and all other Acts amendatory thereof 
or supplementary thereto. 

The term ;, highway" includes rights of way, bridges, drainage structures, .. High 
signs, guard rails, and protective structures in connection with highways, way. 
but shaD not include any highway or street in a municipality having a popula- Limitation. 
tion of two thousand five hundred or more as shown by the last available 
~ensus, except that portion of. any such highway or street along which witJ1in 
a distance of one pUle the houses average more than two hundred feet apart. 

The term "State highway department" includes any State department, .. State higl 
commission, board, or official having adequate powers and suitably equipped way :~part 
and organized to discharge to the satisfaction of the Secretary of Agriculture men • 
the duties herein required. . 
- , I 

. The term "maintenance" means the constant making of needed repairs "Mainten-
to preserve a smooth surfaced highway. i." ance," 

, . 
The term "construction" means the supervising, inspecting, actual" Construc. 

building, and all expenses incidental to the construction of a highway, excep>t tion." 
locating, surveying, mapping, and costs of rights of way. 

The term "reconstruction" means a widening or a rebuilding of the "Re~on-.. 
highway or any portion thereof to make it a continuous road, and of sufficient structlOn. 
width and strength to care adequately for traffic needs. . 

The term" forest roads" means roads wholly or partly within or adjacent •• Forest 
to and serving the national forests. roads." 

The term "Etate funds" includes for the purposes of this Act flinds .. State 
raised under the authcrity of the State, or any political or other subdivision funds." 
thereof, and made available for expenditure under the direct control of the 
State highway department. 

SEC. 3. All powers and duties of the Council· of National Defense Co~cilof 
un~er the Act entitled" An Act making appro:p~ations for the support of the ~::!::~; 



148 

Powers of, in Arm f h:fi I din locating Y or t e sca year en g June 30, 1917, and for other purposes," 
highways, appro-ved August, 29, 1916, in relation to highway 01' highway transport, are 
f~:-::s- hereby t~ans~erred to the Secretary of Agriculture, and t.M Council of National 
Secretary of Defen~e IS dIrected tQ turn over to the Secretary of Agnculture the equipment, 
Agr~oulture. material, supplies, papers; maps, and documents utilized in the exercise of such 
NatIOnal Th· d d t' f . d lin . h hi h . h parks, mil- po,,:ers. e pow?rs ~~ U les 0 agenCIes . ea g WIt g ways ill t e 
itaryand natIOnal parks or ID llIlitary or naval reservatIOns under the· control of the 
nav:al reser- United States Army. or Navy, or with highways used principally for military 
c:~~~· of or naval purposes, shall not be taken over by the Seoretary of Agriculture, but· 
highways in, such highways shall remam lillder the cootrol and jurisdiction of such agencies. 
not·disturb· '. . 
ed. 

Indian re­
servations. 
Cooperative 
road 
construction 
in. 

Accounting 
division 
established. 

The Secretary of Agriculture is authorized to cooperate with the State 
highway departments, and with the Department of the Interior in the con­
struction of public highways within Indian reservations, and to pay the amount 
assumed therefor from the funds allotted or apportioned under this Act to 
the State wherein the reservation is located. 

SEC .. 4. That the Secretary of Agriculture shall establish an account­
ing division which shall devise and install a proper method of keeping the 
accounts. 

Surplus Army SEC. 5. That the Secretary of War be, and he is hereby, authorized 
road C~ln- and directed to transfer to the Secretary of Agriculture, upon his request, all 
:n~~~~~, w~r material, equipment, and supplies now or hereafter declared surplus from 
etc., trans- stock now on .hand and not needed for the purposes of the War Department 
ferred. but suitable for use in the improvement of highways, and that the same shall 
Distribution be distributed among the highway departments of the several States to be used 
for State use. in the construction, reconstruction, and maintenance of highways, such dis­

Proviso. 
Reservation 
for national 
forests, etc. 

tribution to be upon the same basis as that hereinafter provided for in this 
Act in the distribution of Federal-aid' fund: Providei, That the Secretary 
of Agriculture, in his discretion, may reserve from such distribution not to 
exceed 10 per centum of such material, equipment, and, supplies for use in 
the construction, reconstruction, and maintenance of national forest roads 
or other roads constructed,"reconstructed, or maintained under his direct super-
vision. 

~~rstate SEC. 6. That in approving projects to reeeive Federal aid under the 
s~~te,:r provisions of this Act the Secretary of Agriculture shall give preference to 
Pre!erence to such projects as will expedite the completion of an adequate and connected 
proJeots for t f h' h' . h oonnected, sys em 0 19 ways, illterstate ill c aracter. 
etc. 
Mileage to be Before any projects are approved in any State, such State, through its 
designated by State highway department, snall select or designate a system of highways 
States. not to exceed 7 per centum of the total highway mileage of such State as shown 

by the records of the State highway department at the time of the passage of 
this Act. 

Federal aid 
thereto. 

Upon this system' all Federal-aid apportionments shall be expended. 

Classifioation Highways which may receive Federal aid shall be divided into two classes, 
of highwu.ys. one of which shall be known as primary or interstate highways, and sllall not 
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exceed three-sevenths of the total mileage which .may receive Federal aid, 
and the, other which shall connect or correlate therewith and be known as 
secofldary or intercounty highways, and shall consist of the remainder of the 
mileage which may receive Federal aid. 

The Secretary of Agriculture shall have authority to approve in whole Approrl. 
or in part the systems as designated or to require modifications or revisions :~~ aye. 
tbereof: PrO'lJiiled, That the States shall submit to the Secretary of Agricult~e Proviso. 
for his approval any proposed revisions of the designated systems of highways ~poBed re, 
above provided for. ' VlSlons. 

Not more than 60 per centum of all Federal ~id allotted to any State shall Limitation 
b d d th ' . hi h "1 .. h b 'until entire e expen e upon e prunary or mterstate g ways untl prOVIsIOn as een system pro. 
made for the improvement of the entire system of such highways; videdfor. 
PrO'lJided, That with the approval of any State highway department the proviso. 
Secretary of Agriculture may approve the expenditure of more than'60 per A~ditiona~ t 
centum of the Federal aid apportioned to such State upon the primary or inter· ~r.;~ry hlgl 
state highways in such State. 

The Secreta,ry of Agriculture may approve projects submitted by the A~proV&~ of 
State highway departme?ts prior to the s~lection? designa~ion, and approval of ~~~J::J~ct 
the system of Federal·ald highways herem prOVIded for if he may reasonably 
anticipate that such projects will become a part of such system. 

Whenever provision has been made by any State for the completion and A~ditional 
maintenance of a system of primary or interstate and secondary or inter- ~i'l'e con· 
county highways equal to 7 .per centum of the total mileage of such State, :u~o~?:ed 
as required by this Act, said State, through its State highway department, by ,!qen compll 
and with the approvaJ.. of the Seuretary of Agriculture, is hereby authorized to :~~~ ~r~~de 
add to the mileage of primary or interstate and secondary or intercounty for. 
systems as funds become available for the construction and mamtenance of 
such additional mileage. 

. . SEC. 7. That before any project shall be aPllFoved 'by the Secretary of State to pro. 
Agriculture for any State such State shall maH provisions for State funds videfunda 

. d h f h S b h' Aft . . for construe· reqUIre eac year 0 suc tates y t IS ct or cons rU,ctIOn, reconstructIOn'tioD before 
and maint~nance of all Federal-aid highways within the State, which funds projects ma, 
,shall be under the direct control of the State highway department. be approved , 

SEC. 8. That only such durable types of surface and kinds of materials Adequate 
shall be adopted for the construct.ion and reconstruction ,of any highway con::r.u~tion 
which is. a part of the primary or interstate and secondary or intercounty :~ .• ~~~ire, 
systems as will adequately meet the existing and probable future traffic needs 
and conditions thereon. The Secretary of Agriculture shall approve the types Approval of 
and width of construction and reconstruction and the character of improvement, ~YPss, et~ .• 
repair, and maintenance in each case, consideration being given to the type and y ecre aTJ 
character which shall be best suited for each locality and to the probable char-
acter and extent of the future traffic. 

SEC, 9. That all highways constru<.ted or reconstructed under the Freedom 
\ Ffovisions of this Act shall be free from tolls of all kinds. from tolls. 
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That all highways in, the' primary or interstate system constructed after 
the passage of this Act shall have, a right of way of ample width and a wearing 
surface of an adequate width which shall not be less than eighteen feet, mess, 

I in the opinion of the, Secretary of Agriculture, it is rendered impracticable by 
physical con!1.itions, excessive costs, probable traffic requirements, or legal 
obstacles. , 

Apportion- SEC. 10. That when any State shall have met the requirements of this 
:~able on Act, the Secretary of the Treasury, upon receipt of certification from the 
oertificate governor of such State to such effect, approved by the Secretary of Agriculture, 
from gov~r- shall immediately :gJ.ake available to such State, for the purpose set forth in this 
~;s::.tion 'Act, the sum apportioned to such State as herein provided. 

Submission SEC. n. That any State having complied with the prOVISIons of this 
;~£:~t'.sed Act, and desiring to avail itself of the benefits thereof, shall by its State highway 

department submit to the Secretary of Agriculture project statements setting 
forth proposed construction or reconstruction of any primary or interstate, 

Plans, etc., 
if project 
apJlroved. 

or secondary or intercounty highway therein. If tne Secretary of Agriculture 
approve the project, the State highway department shall furnish to him such 
surveys, plans, specifications, and estimates therefor as he may require; 
items included for engineering, inspection, and unforeseen contingencies shall 
not exceed 10 per centum of the total estimated cost of its construction: 

Notification That when the Secretary of Agriculture' approves such surveys, plans, 
of approval, specifications, and estimates, he shall notify the State highway department and 
etc. 'b immediately certify the fact to the Secretary of the Treasury. TheSecretarv 
!~~:.i! to e of the Treasury shall thereupon set aside the share of the United States payabie 
therefor. under this Act on account of such projects, which shall not exceed 50 per centum 

of the total estimated cost thereQf, except that in thp case of any State con­
In public' taining unappropriated public ~ands exr.peding 5 per. centum of the total 

,land States, area of allla.nds in the State, the share oI the United States payable under this 
Act on account of suc.h projects shall not e:reeed 50 per centum (If the total 
estimated cost thereof plus a percentage of such estimated cost equal to one­
half of the percentage which the area of the unappropriated public lands in such 

Proviso8. State bears to the total arl}a of such State: Prm;i1,ed, That the limitation 
Limit of payments not to exceed' $20,000 per mile, under existing law, which the -
increased. S d h b' d ' \ ecretary of Agriculture may make be, an the same is ere y, Increase III 

proportion to the increased percentage of Federal aid authoriz~d by this 
section: Provided further, That these provisions relative to the public-

Applicable d 'd b to unused land States shall apply to all unobligated or unmatched fun s approprIate y 
funds. the Federal Aid Act and payment for approved projects upon which actual 

building construction .work had not begun on the 30th day of June, 1921. 

C ." SEC. 12. That the construction and reconstruction of the hig~ways or 
e~~t;ction, parts of highways under the provisions of this Act, and all contracts, plans, 
State high- specifications, and estimates relating thereto, shall be undertaken by. the 
':~i:.!~part- State highway departments subject to t~e approval of the S~retary of AgrICul-

ture. The construction and reconstructIOn work and labor III each State shall 
t~::;.by be done in accordance with its laws and under the direct supervision of the 
etc. State highway departm~nt, subject to the ,inspection and approval of ,the 

Secre.tary of Agriculture and in accordance with the rules and regulations 
pursuant to ~his Act. ' 
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SEC. 13. That when the Secretary of Agriculture shall find that. any Paymen~ on 
~oject ~pproved by him~as b.een constructed or reconstruc~d in compliance. d;~j:~n 
WIth said plans 'and specificatiOns, he shall cause to be paid to the p~oper 
authorities of said State the amount set aside for said project. 

That the Secretary of Agriculture may, in his discretion, from time to Advances al. 
time, make payments on such construction or reconstruction as the work lowed d~g 

b h . I <ling' ts 'f h 11 constructIOn. progresses, u:t t ese payments, mc u prevIOus paymen ,I any, s a 
not be more than the United States pro rata part of the value of the labor and 
materials which have been actually put into such construction or reconstruction 
in conformity to said plans and specifications. The Secretary of Agriculture Determina­
and the State highway depaf!;ment of each State may jointly determine at tion of pay­
what time and in what amounts payments as work progresses shall be made ments. 
under this Act. , 

Such payments shall.be made by the Secretary of the Treasury, on war· Methodof 
rants drawn by the Secretary of Agriculture, to such official or officials or payments. 
depository as may be designated by the State highway department and autho-
rized under the laws of the State to receive public funds of the State. 

SEC. 14. That should any State fail to maintain any 'highway within its Service of 
boundaries after construction or reconstruction under the provisions of this sotice to 
Act, the Secretary of Agriculture shall then serve hotice upon the State highway f:ii::~o 
department of that fact, and if within ninety days after receipt of such notice ~aintain 
said highway has not been placed in proper condition of maintenance, the ~h::y. if 
Secretary of Agrict!lture shall proceed immediately to have such highway no~~tteU:ed 
placed in a proper condition of maintenance and charge the cost thereof against to. . 
the Federal funds allotted to such State, and shall refuse to approve any other ~~~~­
proj ect in such State, except as hereinafter provided. :~used.' e 

Upon the reimbursement by the State of the amount expended by the Action if re­
Federal Government ror such maintenance, said amount shall be paid into the imbursement 
Federal highway fund for reapportionment among all the States for the by the State. 

construction of roads under this Act, and the Secretary of Agriculture shall 
then approve further projects submitted by the State as in this Act provided. 

Whenever it shall become necessary for the Secretary of Agriculture Authority-of 
under the provisions of this Act to place' any highway in a llroper condition of Secretary to 
maint~nance the Secretary of Agriculture shall contract with some 'responsible con=~tr 
party or parties for doing such work: Provided, luncever, That in case ;~f)i8~. . 
he is ~C!1l able to secure a satisfactory contract he may purchase, lease, hire, or Work other 
otherwise .obtain all necessary supplies, equipment, apd labor, and may operate tha~ by-to 
and ma~tain such motor and other equipment and facilities as in his judgment con &C 

are necessary for the proper and efficient performance of his functions. ~ 

SEC. 15. That within two years after this Act takes effect the Secretary Map of ape 
of Agriculture shall prepare, publish, and distribute a map showing the highways proved 
and forest roads that have been selected and approved as a part of tl:e primary ~!,,~ms, etc., 
or interstate, and the secondary or intercounty systems, and at least annually prepared. 
thereafter shall publish supplementary maps showing his program and the Annualsup-
progress made in selection. construction, and reconstruction. . plements. 

SEC. 16. That for the purpose of this Act the consent of the tfnited C c 
Stat . h b . .) d 1 onveyan e 
. ea]8 ere y gIven to any ral roa or cana company to convey to the of public", 

.. rights of way 
consented to. 
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· . 
highway department of any State any part of its right of way or other property 
in that State acquired by grant from the United States. 

Use of pu~lio SEC. 17. ThaHf the Secretary of Agriculture determines that any part 
!,:;~:/:: way of the public lands or reservations of the United States is reasonably necessary: 
or 1Ilaterials. for .the right of way of any highway or forest road or as a source of materials for 

the construction or maintenance of any such highway or forest road adjacent to 
Applioation such lands ..or reservations, the Secretary of Agriculture shall. file with the· 
for.. Secretary of. the department supervising the administration of such land or 

reservation a map showing the portion of such lands or reservations which it is 
• desired to appropriate. 

Transfer to If within a period of four months after such filing the said Secretary shall 
State autho- not have certified to the Secretary of Agriculture that the proposed appropria-
rities if not, . f h I 
objected to. tlOn 0 suc and or material is contrary to the flublic interest or inconsistent 

with the purposes for which such land or materials have been reserved, or shall 
·have agreed to the appropriation and transfer under condition."! which he 
deems necessary for the adequate protection and utilization of the reserve" 
then such land and materials may be appropriated and transferred to the 
State highway department for such purposes and subject to the conditions so 

Reversion 
when no 
longer 
needed. 

Rules,etc., 
to be pre. 
8cribed. 

Annual 
detailed 
statements 
from 
Secretary. 

Special 
report. 

specified. 

If at any time the need for any such lands or materials for such purposes 
shall no longer exist, notice of the fact shall be given by the State highway 
department to the Secretary of Agriculture, and such lands or materials shall 
immediately revert to the control of the Secretary of the dElf'artment from which 
they had been appropriated. 

SEC. 18. That the Secretary of Agriculture shall prescribe and pro­
mulgate all nee<;lful rules and regulations for the carrying out of the provisions 
of this Act, including such recommendations to the Congress and the State 
highway departments as he may deem necessary for prE!serving and protecting 
the' highways and insuring the safety of traffic thereon. 

SEC. 19. That on or before the first Monday in December of each, 
year the Secretary of Agriculture shall make a report to Congress, which shall 
fuclude a detailed statement of the work done, the statu."! of each project 
utldertaken, the allocation of appropriations, an itemized statement of the 
expenditures and receipts during the preceding fiscal year under this Act, an 
itemized statement of the travelling and other expenses, including a list of 
employees, their duties, salaries, and travelling expenses, if any, and his 
recommendations, if any, for new legislation amending or supplementing this 
Act. The Secretary of Agriculture shall also make such specialre,Ports as 
Congress may request. 

Appropria. SEC. 20. That for the purpose of carrying out the provisions of this Act 
tion for fiscal there is hereby appropriated, out of the moneys in the Treasury not otherwise 
year 1922. appropriated, $75,000,000 for the fiscal year ending June 30, 1922, $25,000,000 

of which shall become immediately available, and $50,000,000 of which shall 
become available January 1, 1922. 

Administra­
tion. etc., 
expenae8to 
be deducted. 

SEO. 21. That so much, not to exceed 21 per centUm, of all moneys 
hereby or hereafter appropriated for expenditure under the provisions of this' 
Act, as the Secretary of Ag;iculture may deem necessary for administering 
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the provisions ()f this Act and for carrying 011 necessary highway research,and 
investigationalstudies independently or in· cooperation with the State highway 
departments and other research agencies, and far publishing the results thereof, 
shall be deducted for such purposes, available until expended. . 

Within sixty days after t}.c close of each fiscal year the Sectetary pi Apportion­
Agriculture shall determine what part, if _ any, of the sums theretofore deducted :~~~~~:f­
for such purposes will not be needed and apportion such part,'ifany, for the baJances. 
fiscal year then current in the same manner and on the same basis 'as are other • 
'amounts authorized by this Act apportioned ameng all the States, and shall 
certify such apportionment to the Secretary of the Treasurt and to the State 
highway departments. 

The Secretary of Agriculture, after making the deduction authorized Rati~ of 
by this section, shall appor15on the remainder of the appropriation made apportion_ 
for expenditure under the provision of the Act for the fiscal .year among ment. 

, the several States in the following manner: One-third in the ratio· . 
which the area of each State bears to the total area of all the States; To area. 
one-third in the ratio which the population of each State bears to the ~o popula. 
total population of all the States, as shown by the latest available Federal tlon. 
census; one-third in the ratio which the mileage of rural delivery routes and To rural de. 
etar routes in each StaUl bears to the total mileage of rural delivery and star livery and 
routes in all the States at the close of the next preceding fiscal year, as shown by :ur routes 
certificate of the Postmaster General, which he is directed to make and furnish eage. 
annually to the Secretary of AgricultUre: Provided, That no State shall ProlliS08. 

receive less than one-half of 1 per centum of each year's allotment. All moneys Mini.mum. 
herein or hereafter appropriated for expenditure under the provisions of this Availa3I:.:or 
Act shall be available until the close of the second succeeding fiscal year for ~~:~e 
which apportionment was made: Provided further, That any sums Apportio~­
apportioned to any State under the provisions of the Act entitled" An Act to mentunder 

Provide that the United StateS shall aid the States in the construction of rural formailerbl1awfs 
av a e or 

post roads, and for other purposes," approved July 11, 1916, and all Acts two years. 
amendatory thereof and supplemental thereto, shall be available for expendi-
ture in that State for the purpose set forth in such Acts until two years after the 
close of the respective fiscal years for which any such sums become available, Unexpended 
and any amount so apportioned re~aining unexpended at the end of the perioa :lances to 
during which it is availabl(;l for expenditure under the ternis of such Acts shall tio:~Ior­
be reapportioned according to the provisions of the Act entitled" An Act to according to 

• provide that the United States shall aid the States in the construction of rural same laws. 
post roads, and for other purposes," approved July 11, 1916: And p1'(Y/)ided ~eappot:- f 
/'".~t.__ Th t rt' d d h .. . f his A tionmento 

J'WT/Ju:T, a any amount, appo lOne un er t e prOVISIOns 0 t ct unexpended 
unexpended at the end of the period during which it is available for expenditure balances to 
under the terms of this section.shall be reapportioned within sixty days there- States. 
after to all the States in the same manner and on the same basis, and certified 
to the Secretary of the Treasury and the State highway departments in the 
same way aB !f it were being apportioned under this Act for the first time. 

SEC. 22.. That within sixty days after the . approval of this Act the Certification 
Secretary of Agricultw:e shall certify to the Secretary o~ the Treasury. and of amo~ts 
to each of the State highway departments the sum he has estimated to be iPportihned 
deducted for administerin!! the nrovisions of this Act and the sums whlp.h hA :::.~ac 
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has ~pportioned.to e~ch State for the fiscal year ending June 30, 1922, and 'On<I1-' 
before January 20 next. preceding the commencement of each succeeding 
fiscal year, and shall make like certificates for each fiscal year. ;. 

National SEC. 23. That out of the moneys in the Treasury not otherwise appro­
~;:Pria- priated, there is hereby appropriated for the survey, construction, reconstruc­
tion for tion, and· maintenance of forest roads and trails, the sum of $5,000,000 for 
!~:~: :'~or the fiscal year ending June 30, 19~2, available immediately and until expended, 
1922 and and $10,000,000 for the fiscal year ending June 30, 1923, available until ex-
1923. pended.. . 

Amount (a) Fifty pe; centum, but not to exceed $3,000,000 for anyone fi. seal 
authorized 
for roade yea:r,' of the appropriation made or that may hereafter be made for expenditure 
and trails of undel the provisions. of this section shall be expended under the direct supervi­
primary im- sion of the Secretary of Agriculture in the surve~, construction, reconstruction, portance to J I 

national and maintenance of roads and trails of primary importance for the protection, 
foreste. • administration, and utilization of the national forests, or when necessary, for the 
To develop use and developme~t of resources upon which communities within or adjacent 
reS~llrce8 of to the national forests are dependent, and shall be apportioned among the 
::::::!ties several States, Alaska, and· Porto Rico by the Secretary of Agriculture, ac­
etc. ' cording to the relative needs of the various national forests,taking into consider­
Apportion· ation the existing transportation facilities, value of timber, or other resources 
ment. served, relative fire danger, and comparative difficulties of road and trail 

construction. 

Balance f01"l The balance of such appropriations shall be expended by the Secretary of 
roads of Agriculture in the survey, construction, reconstruction, and maintenance of 
primary im· 
portance to forest roads of primary importance to the State, counties; or communities 
adjacent.. within, adjoining, or adjacent to the national forests, and shall be prorated and 
c~mmUIDtieB, apportioned by the Secretary of Agriculture for expenditures in the several 
ApjlOrtion. States, Alaska, and Porto Rico, according to the area and value of the land 
ment. Qwned by the Government within the national forests therein as determined by 

the Secretary of Agriculture from such information, investigation, sources, 
and departments as the Secretary of Agriculture may deem most accurate. 

(b) Cooperation of Territories, States, and civil subdivisions thereof may be 
accelLted but shall not be required by the Secretary of Agricultur~. ~ 

Acoeptance 
of State, 
etc., co· 
operl\tion. 
Construction (c) The Secretary.'Of Agriculture may enter into contracts with any 
by States, Territory, State, or civil subdivision thereof for the construction, reconstruction~ 
eto. or maintenance of any forest road or trail or part thereof.· . . 

Contracte for (d) Construction wtrk on forest roads or trails estimated to cost $5,000 
oonstruotion or more pel mile, exclusive of brIdges, shall be advertised and let to contract. 
work. 
Work by the 1f such tlstimated cost is less than $5,000 per mile, or if, after proper 
Secretary. advertising, no acceptable bid is received, 01; the bids are deemed excessive, the 

work may be done by the Secretary of Agriculture on his own account; and 
for such purpose the Secretary of Agriculture may purchase, lease, hire, rent, o~ 
otherwise obtain all necessar,r s)lpplies, .materials, tools, equipment, an~ 
facilities req,uired to perform the work. 

Uss of all" 'The appropriation made in this section or that may hereafter be made fOlr 
propriationll. A'lITIAnditure under the nrovisions of this section may be expended for the 
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. p. urpose herein authorized and for the payment of wlges, saIaries, and other 
e.xpenees for help employed in connection with such work.· • 

.. lr . . 

.. SEC. 24. That in any State where the existing constitution' or law~ will Temperfl 
not permit the State to provide revenu~ for the construction, reconstruction, or :~~~: :hen· 
maintenance of highways, the Secretary of Agricul1:ure shall.llontinue to State laws do 
approve projects fo~ said State until t~e rears after ~h? passage. ~t~ Act, if!f:t!~::~se 
he shall find that saId State has complied wi.\ll the proVlSlons of this A,.ct ill so far . 
as its existing constitution and laws will permit. .• . 

"; SEC. 25. That if any provision of this Act, 'or the I.:ppj,ication thereofInvaJidit!of 
"to any person or circumstances, shall be held invalid, the validity of the remaind-~! Pe~~~ot. 
er of the Act and of the application of such provision to other persops or to aifect~. 
circumstances shall not be atIected thereby. ,. • ".'':.. 'A::der of 

SEC. 2tj, That all Acts ~r parts of Acts in any way inconsistent with. the Inoonsistent 
provisions of this Act are hereby repealed, and this Act shall take etIect on itSl&wpeaIlJ cL . re e 
passage. 

Approved, November 9,1921. 
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