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Surface your Roads with THE CENTRAL ROAD DEVELOPMENT FUND

B I T U M U L s : (Contributed)

PRIOR to 1927 expenditure on all provincial roads was

. . . ‘ Financing of ex- financed exclusively from the general revenues of each pro-

Cold Bitumen Emulsions require no heatlng i’ﬁ:gémﬁior o vince and on local roads from local revenues supplemented
1 "

DlRECT FROM DRUM TO ROAD About the year 1926, the Bombay Government contemplated levying a

a horse-power tax on motor vehicles. The transport interests,

1927 by provincial grants.
Full particulars and Technical Advice Jrom:— Appointment of represented mainly by the Indian Roads and Transport
a Road Develop- eyelopment Association, opposed this form of taxation and

B I T U M E N E M U L S IO N S ( I N D I A ) L T D. :}noe:ltmi(t.ltzzakairt)l proposed, as an alternative, the creation of an additional

1927-28 source of funds for road development in the form of an all-

India surcharge on petrol. This proposal eventually received

Head Office, Factory and Laboratory, the support of the Bombay Government. Ultimately, the Government of India

. . agreed to appoint a Road Development Committee to examine the desirability

7/ | " Hide Road, Klddﬁl’pO re, of accelerating the development of the road system of India and, in particular,

the means by which such development could most suitably be financed.

CALCUTTA 23.
This Committee, which was presided over by Mr. M. R. Jayakar, was

TELEGRAMS: «BITUMULS”, appointed in 1927 and it submitted its report in 1928. The

Findings of the (iompittee’s finding was that, although roads were constitu-
Jayakar Com

mittee (|927?28; tionally the responsibility of provincial governments and local

bodies, their development was of national importance and to
that extent might be a proper charge on Central Revenues. Road development,
they said, was getting beyond the capacity of provincial and local administra-
tions and the Centre should therefore promote co-ordinated development by
making annual block grants to (the then) Provinces from a Central Road Fund
to be created by levying a special surcharge on motor spirit at a rate of 2 annas
per gallon. ’

This recommendation, on acceptance by the Government of India, resulted

in the creation of the Central Road Fund (Road Development

v gi‘eaﬁ‘:ﬂ ;’{ 2 Account) in March 1929, by increasing the customs and ex-
Fund 1928.26 ¢ cise duty on motor spirit from 4 annas to 6 annas per gallon.
The proceeds of the additional 2 annas duty was allotted as a

‘ Block-Grant >’ for expenditure towards the development of India’s Road

This Review is sponsored by the Roads system which was admittedly not then commensurate with the needs of the
Organization, Ministry of Transport, but the |, country.

Government of India accept no responsibility The fund is administered by the Central Government on the advice of a

special Standing Committee of the Central Legislature. Un-

for any views or opinions expressed therein. Administration  expended balance in the Fund, unlike ordinary budget

grants, do not lapse at the end of each financial year.
Twenty per cent of the total receipts in the Fund (it was 10 per cent upto
31-3-1934 and 15 per cent thereafter upto 31-3-1948) is set apart as a Central
Reserve which is ‘“ applied first to defray the cost of administering the Road Fund
and thereafter upon such schemes for research and intelligence and upon such
, special enquiries and grants-in-aid for objects connected with roads as the
Central Government may approve ’’. The balance, called for convenience the
¢« States’s allocation account ”’, is allocated to the various States on the basis of
the consumption of motor spirit, other than aviation spirit, within the
respective areas for expenditure on road construction or improvement as dis-
$inct from ordinary road maintenance or repairs,

Please mention this journal when rep!ying to advertisements. 1
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The object of creating the Central Road fund is to supplement and not to
replace the normal provision for roads made from the States and Local reve-
nues. Works proposed %o be financed from a State’s own allocation account in

the Central Road Fund require the prior approval of the Central Government
before they can be taken up.

The annual receipts in the Road Fund, which automatically expand with
.ncreases in petrol consumption, rose to Rs 172 lakhs in

Annual Recelpts 1939-40 from Rs 98} lakhs in 1929-30. Since then, petrol

in Central Road

Fund from ra.t;ioni_ngl and the consequent fluctuations in petrol con-
1929-30 to sum.ptxon,have resulted in like fluctuations in the annual
1946-47 receipts of the Road Fund. During the 18 years ending 1946-

(17' (1929-30 to 1946-47), however, the total revenue was
Rs. 27.03 crores giving an annual average of nearly Rs 150 lakhs. The pre-
sent revenue of the Fund is about Rs 300 lakhs a year. Although it was clear
that no spectacular increase in road development could be expected from such
a small Fund, it was confidently expected that, with this expanding source of
revenue to supplement ordinary provincial expenditure on roads, progress in
the field of road development would be sure though slow.

After setting apart the necessary amounts for the shares of the then
. Indla‘n .States and the Central Reserve, the then Governors’
ﬁflcoecigtt;) nsalt] (()i and Chief Comrpissioners’ Provinces and Central Adminis-
A S overnors’ tzrqd Arqas received Rs 16.40 crores f_rom the Road Fund as
Provinces and their ordinary shares up to March 1950 in respect of the revenue
Central Admi- up to March 1947. The statement at the end of this note gives
nistered areas  details of the cost of the schemes approved against the allo-
cations from the Central Road Fund and the allocations made

in respect of the various Provinces and Administrations as on March 31, 1950.

From 1929-30 till the end of September 1936, allotments from the Central

Road Fund were made in full, i.e., the Government of India

Allotments from passed on the full share belonging to a Province as soo
1 Road e s00n as
g:::ir?rom 10929_ the revenue from the additional duty on motor spirit was

30 t0 1937-38 and allotted to the various recipients. Fromj.October 1936, the
from 1938.39 on- Government of India, in consultation with the Transport
wards. Advisory Council, has made it a condition to avoid the ac-

cumulation of large balances of Road Fund money in the
Provinces, that Provincial Governments should receive their allocations
only after they had utilised their previous unspent balances and then only
to the extent actually required for expenditure in any given year.

According to the present procedure, therefore, the portions allocated each
yeax for expenditure in Part A and Part B States are retained by the Central
Government to the credit of those States. Fiom these credits, quarterly
advances are made of 90 per cent of the estimated expenditure to be incurred
in each quarter, the advance being adjusted at the end of the quarter against

actual expenditure. Part C* and Part D States are not affected as they are
gdministered by the Centre,

. A~Stntes are former Governors’ Provinces, i.e, Assam, Bihar, Bombay, Madhya Pradesh,

Madras, Orissa, Panjab, Utt1r Pradesh, West Bengal.

B Btates are Hyderabad (Dn.), Madhya Bharat, Mysore, Pepsa, Rajasthan, Sanrashtra, Travane
core-Cochin. (Jammu and Kashmir does not|participate in the C.R.F.)

C States are.Ajmer, Bhopal, Bilaspur, .Coorg, Delhi, Himacha! Pradesh, Katch, Manipur
Tripura, Vindhya Pradesh,

P Stapes are Audaman and Nicohar Islands,
1]

In 1931 there was an increase in the customs/excise duty
Increase In on petrol from 6 annas—which was the rate after the levy of
gf,?se o/nh:ept?.‘r,: the 2 annas Road Fund surcharge—to ten annas per gallon
andy in C.R,F., and, from the first of March 1931, the share of the Road Fund
1931.32, was increased in the process to 24 annas per gallon.

In the period 1918-19 to 1928-29 the average expenditure ‘from provincial
revenues on extra-municipal roads was about 437 lakhs an-

Road  expendi- ;u4)ly, made up roughly of Rs 137 lakhs on road develop-
;:;:g:::\?;:n ﬂ:; ment and Rs 300 lakhs on maintenance as shown in the

the C.R.F, following Table :

Road Road
Year construction maintenance Remgrks

1918-19 53.80 101.14
1919-20 83.96 111.25
1920-21 94.04 124.20
1921-22 Figures not available
1922-23 Figures not available
1923-24 122.90 344.70
1924-25 130.00 356.50
1925-26 160.10 386.00
1926-27 159.60 405.50
1927-28 219.00 429.00
1928-29 206.30 441.90
Average 136.562 300.24

The hopes built up on the Central Road Fund were not
Dro&:n Roag ex- fulfilled for some years owing to the economic depression of
P AT 0 1047, the thirties which led most of the Provincial Governments to

42, curtail their grant for roads,

The average expenditure on roads in the next eleven years rose only rom
Rs 437 lakhs to Rs 513 lakhs although the average Central Road Fund re-
ceipts in that period were Rs 113 lakhs as shown in the Table below :—

. | Road Road ‘ Central
Year i construction maintenance Total l Road Fund
1929-30 181.0 451.3 6323 984 -
1930-31 228.3 443.6 671.8 1074 .
1931-32 165.5 302.2 557.7 102,0
1932-33 115.2 306.9 422.1 101.8
1933-34 98.2 373.9 - 472.1 - 108.6
1934-35 108.1 376.2 - 484.3 1568.9
1935-36 148.3 417.3 56586 ~ 128.8
1936-37 173.4 - 428.1 g 601.5 146.4 -
1937-38 189.1 424.5 613.6 143.2-
1938-39 209.6 414.4 623.9 ~151.9
Average 146.5 3662 5127 113.4
3



Transpori-Communfoations Monthly Review

It will be seen from the above Table that during the first decade or so
Advantages of after the Central Rogd Fun('l wag created the major part of
the = Conteal road development in India was due to the Fund. The ad.
Road Fund vantage of the Fund, even in this period, showed itself from

‘ the influence it exerted on the kind of development that took
place. Provinces were for the first time able to formulate their plans on a
fairly long-term basis rather than in the spasmodic or piecemeal fashion of
the past and to execute them systematically and economically. Works were
actually brought to completion on a large scale instead of being left incomplete
as so often happened in the past. Even then the expenditure on roads was

always disproportionately low compared to the o1
will be seen from what follows. : revenue derived from them as

From 1938-39 onwards, the advantages of the Fund made themselves

apparent in increased expenditure on road developm i i
as shown in the following Table. pment, In spite of the war,

Year Expenditure on road Receipts in the Central
development Road Fund
1939-40 222.1 151.89
1940-41 236.2 172.10
1941-42 368.5 154.20
1942-43 307.8 202.65
1943-44 229.3 156.94
1944-45 231.1 143.32
1945-46 324.0 169.84
Average 274.2 164.41

The total income from road transport deri It
Centre was Rs 965 lakhs and Rs 2,598p1akhs inw(l}g38f~r§$;] : a:llzle 131%36486 ooy
tively, whereas the total expenses incurred on roads (construction Qand naiate.
nance) was only Rs 783 lakhs and Rs 1,483 lakhs respectively. From t}? e
clear that only a part of the revenue from road transport was spent (1):1 11;}::

construction and maintenance of roads and th ;
© rest was
revenues. credited to the general

In 1947-48 the average tax paid by a lorry doin

year was 21.91 pies per ton mile w
charged for carrying goods by rail i
9.18 pies per ton mile. Though this burden of tax
is 80 crushing, still a major portion of the road reve
other than roads. Out of a total road mil
one third is surfaced and so a road user
the taxes he pays to the Government,

g 60,000 ton miles per
hereas the average rate
n the same year was only
a.tior_x on haulage by road
nue 18 spent on subjects
eage of 3,13,342 in India only about
gets rough roads and bad bumps for all

Diversion
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Within the first ten years (upto March 1939) 287 new bridges and
causeways were built in the former GGovernors’ Provinces and
Centrally Administered areas at a cost of Rs 275 lakhs. In
addition 2,269 miles of concrete or other modern surfaces, 999 miles of new
metalled roads (including metalling of existing roads) and 1,459 miles of new
fair-weather roads were built, and 1,870 miles of the existing metalled roads
were improved.

Progress

When the Nagpur Conference of Chief Engineers recommended in 1943
that the main arterial roads of the country should be classi-
;?i‘éf::}et:e fied as National Highways and become the financial responsi-
National High. Pility of the Government of India, the Central Government
ways (1927-48)  thought of winding up the Road Fund. This proposal was
vehemently opposed by the Provincial Governments and
Public Associations such as the Indian Roads and Transport Development
Association. Some of the Provinces went so far as to say they would
rather not be relieved of financial responsibility for National Highways
than forego benefits of the Road Fund and all Provinces complained that
even after making allowance for the proposed Central contribution to National
Highways, an unduly large share of taxes on motor transport would go into
the Central exchequer.

The Government of India, in deference to the general wishes of Provincial
Governments and others interested, ultimately decided not to disturb the Road
Fund. They also agreed to proceed with their plan to take over financial
responsibility for the National Highways with effect from April 1947 as their
contribution towards the post-war development of roads in general and the co-
ordinated development of land transport as a whole. The total milage of
National Highways, which ultimately came under the control of the Central
Government, was 13,429 out of India’s total road milage of 3,13,342.

¢

Though the Centre is financially responsible for the development and
maintenance of National Highways, it is generally the States
P '°"ti:°‘;st;: who, as agents of the Central Government, construct and
a%f]'t'reo maintain these roads. A proportionate share of the establish-
ment charges of the States’ Public Works Departments is

borne by the Central Government.

Annual allotments for the maintenance of National Highways are deter-
mined on the basis of pre-war average maintenance costs,

How allotments  gyjtahly weighted to allow for increases in the cost of labour
are made and materials in the post-war period, due regard being paid

to the rate of expenditure being incurred by States on their own roads. In
addition, allotments for ‘' special repairs’ relating to flood damages and
unforeseen charges are made by the Central Government, wherever
necessary.

With the financial integration of all the former Indian States with the
Union of India from the 1st April, 1950, the procedure for

Road Fundunder ,j15tments from the Road Fund has also been made uniform
new Constltution ¢,." 111 the States by amending the Resolution on Road

Development. A new addition has also been made to the Fund, viz., the
«Special Reserve,” to which contributions from sources outside the Fund are
credited for financing particular road projects, e.g., road works of military

importance financed from the Defence Services Estimate.

o . K

May 1951
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Statement showing Allocations Made from the Central Road Fund
and Expenditure Incurred therefrom upto the end of 1949-1950

Name of State or Cost of schemes 3i&g0503'ti.0n§ made upto
Administration approved upto 31-3-50 rev;;n-ue 2_}1(;1 ;ﬁ?ﬁ?zﬁffsﬂz)
Rs lakhs Rs 1l
STATES  lakbs
Madras 306.34 294,73
Bombva.y 383.57 388.60
West Bengal 260.01 (1) 317.02 (2)
Uttar Pradcsp 135.62 136.43
Punjab (India) 176.25 (1) 175.94 (2)
Bihar 65.47 82.58
Madhya Pradesh 88.57 65.12
As.sa.m 112.66 (1) 120.23 (2)
Orissa 7.63 7.96
Total States : 15636.12 TéSSGl -
CENTRALLY ADMINISTERED AREAS
Delhi 32.58 40.86
Ajmer 4.17 4.24
Coorg 2.54 2.00
Himachal Pradesh — 0.13
Bhopal 3.00 (3) 3.85
M.anipur , — 0.33
Vindhya Pradesh — 0.26
Tripura — —
Andaman & Nicobar Islands — —
Cutch , — -
Bilaspur — —_
Total Centrally Administered areas: 42.29 T 5;1 ,87‘_“—
GRAND TOTAL ........covevivnnans 1,578.41 1,640.28

Note: Asthe procedure relating to allocations to part B Stat
brought into line with that relating to Part A and Part Cpslt‘sates %vti:;esef;ve::

from April 1950 only, information regarding Part B States i \ .
above Statement. i 8 18 not given in the

(1) The figures against West Bengal, Punjab (India) and Assam show

the costs of the schemes sanctioned in the undivi i
Bengal, Punjab and Assam. ided provinces of

(2) Represent the allotments to the Governments of the Undivid d
Provinces upto 14-8-47 plus the shares of the present Stateslo&t(:)f
the bfmlapcgs held by the Old Central Government to the credit of
the Undivided Provinces in respect of the revenue upto 1946-47.

(3) Represents allotments made to the Bhopal ]
treated as expended. opal State before 14-8-47 and

May 1951
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EXPENSIVE FALSEWORK ELIMINATED

[ From the ‘* Engineering News Record » Feb. 23, 1850.]

CON'I‘INUOUS girder highway bridges

with spans of 160 ft. and more are
becoming increasingly popular with desig-
ners. And Virginia Bridge Company
has a method of erecting them that is
economical and fagt. It utilizes tempo-
rary trusses to extend the length of the
outer girder sections so that they can be
erected without falsework.

A typical example is afforded by the
bridge over French Broad River at Ashe-
ville, N. C., where three lines of continuous
girders 1,080 ft. long, consisting of five 160
ft. spans and two 140 ft. end spans, cross
100 ft. above the boulder-strewn river
bottom.

ween the trusses and connected. Field
splices are located 37 ft. 6 in. from the
piers.

In the erection operation, a 50-ton stiff-
leg derrick traveller with 85 ft. boom was
assembled on the bridge’s concrete ap-
proach span. This traveller was assisted
by a 20-ton crawler crane working on the
ground in erecting the 140 ft. end span.
Beyond that first steel span the stiff-leg
derrick worked alone, taking girder sec-
tions from a push car that followed it from
span to span with materials.

When girder sections were crected over
the near pier on each span, the traveller

Temporary Trusses aid erection of continmous girder spans.

On this bridge—as on so many of its
type—field splices are located so that the
length of girder over the piers is about 45
per cent of the span, leaving the other 55
per cent to be filled in by the centre section
of the girders.

Girder sections over the piers are 75 ft.
long and weigh 21 tons each. Centre
sections are 80 ft. long and weigh 20 tons.
The extension trusses bolt in pairs to the
centre section and are arrarged so that
girders over the piers can be threaded bet-

moved out to within 25 ft. of their ends
(where they were to be spliced to centre
sectionsg). Then, taking centre sections—
with trusses attached—from the push car,
the derrick held them with their truss-
ends resting on the far pier while the field
splice was made.

With this splice completed on each of
the three girders, the traveller moved for-
ward to place girders over the next pier.
Truss-pairs bolted to mid-span girders were
designed so that pier girders could be pro-

[§
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perly seated and spliced without any jack-
ing. Floor-beams and bracing were

Traveller Derrick tbreads a pier section of
one of the three girders into position, between
trusses temporarily supporting the near girder,

4 golfer in the duffer class drove his ball into an anthil

May 1951

placed by the travelling derrick as the
work progressed.

Rails mounted on the trusses attached
to the outside girders match shoes on the
traveller. Thus the traveller could move
all the way out to the end of the truss to
be in best position for placing pier girders.
Then, backing off, the traveller removed
the temporary trusses and transferred them
to the yard for reuse in the next span.

These trusses have been designed for
reuse also on other jobs. Careful consi-
deration of influence-line diagrams for
several continuous girder bridges—to be
built possibly in the future—went into
the design of the erection trusses.

- Because of the length of steelwork {1,080
ft,.)qn this French Broad River bridge,
special care was taken in fabrication.
When the last sections were erected, it was
found that overall lengths of the three
girders were within } in. of one another

and of phe center-to-center distance bet-
ween piers 1 and 8.

The bridge was designed by the North
Carolina State Highway Department.
Steel superstructure was fabricated and
erected by Virginia Bridge Co. under a
sub-contract from Bowers Construction
Co., General contractor.

1 where there were

475 ants. The first swing with his sron killed 470 of them. The next swing

killed three more.

Said one of the remaining two ants to the other: *Jp

18 plain to see that if we expect to stay alive we will haype to get out on

the ball.”
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ROADS IN INDIA

[From the Presidential address by Shri M. S. Thirumale Iyengar at the 28th
Annual meeting of the South India Cenire af the Institution of Engineers

(India), Feb. 27, 1951.]

NTIL the latter half of the nineteenth
century, road communications in India
were left in an extremely backward state.
The impression then seems to have been
that ‘“made roads’ were a superfluous
luxury in India. It is said that when Lovd
Elphinstone, as Governor of Madras, pro-
posed the construction on a comprehensive
scale, of new roads, the idea appeared so
ridiculous to men in authority that a
certain member of the Council wrote to
England thus: ‘“ The silly young Nobleman
actually talks of making roads’.

The incessant flow of travel back and
forth, up and down as a result of the
ever-increasing population has always
out-distanced the development of high-
ways in the State. The need for more
adequate highways to meet the demands
of traffic has been present throughout. Also,
development and maintenance of these
State highways traversing mountains, val-
leys and coast, present problems now of
such variety as to chsllenge engineering
ability and practice. By the average
motorist, modern highways are taken for
granted. Travel along Passes and over
mountains is accomplished with little or
no thought of obstacles overcome in their
construction and maintenance. A few
moments over a bridge that was many
months in erection, a few hours and an
entire mountain range is negotiated—the
same range that perhaps took several
weeks to cross by foot or on an elephant—
all these are travelled with such ease and
comfort that it seems to the road user, on
first impressions, that their construction
must have been quite simple. The high-
way era has been a progressive raising of
standards of design for high speed heavier
loads, multiple lanes, durability and safe-
ty—all for a mixed traffic flow. The tra-
ffic on our roads is a combination of the
slow-moving ox-cart and the relatively
very fast-moving motor vehicle. The
road for this pattern of traffic has to be
designed specially for durability and
safetys :

3

The Most Popular Form

The most popular form of road surface
in our country, specially in Madras State,
that held the field till recent years and
even now in certain sections, is the age-old
water-bound macadam, because of its
comparative cheapness. But the complex
type of traffic we are having in certain
areas and along the through National and
Provincial routes, is proving the water-
bound macadam very costly to maintain
in a satisfactory state. So long as the
type of traffic was mainly the iron-tyred
bullock-cart, the stability of the water-
bound macadam was not disturbed fast
enough for crumbling, as the only factor
that then operated was the high pressure
intensity transmitted through "the narrow
hard wheels, tending to disturb the
mechanical interlock of the metal and
loosen the gravel binder material filling
up the interstices. Now the fast moving
motor vehicles tend to suck away the bin-
der material when it is dry and worked
loose by the continuous impact of passing
iron-tyred wheels. The failure of the
water-bound macadam is thus hastened
and maintenance is proving costly anhd
frequent. The dust nuisance is also great
and the motorist has no good word to the
Road Engineer, however much he may
spend to keep such surface in a satis-
factory condition. The age-old water-
bound macadam has to be given up in
heavily mixed trafficked roads in favour
of more durable, dust proof pavements.
Amongst these, the bitumen-treated and
the cement-concrete pavements hold the
field. The bitumen-treated roads, though
they can stand wear and tear from 2 to 5
years depending on the kind of treatment,
are not under heavy traffic as economical
as the cement-concrete roads in the long
run. But Bitumen has its own use in
lighter trafficked sections. In waterless
and rainless tracts, -it is specially useful.
It is eminently suitable for making the
roads passing through villages and towns
dust-proot. Asphaltic conorete is handy

v
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in heavily trafficked municipal and city
areas where underground piping for water
supply and sewage exist. There is also
this fact that there may not always be
facilities for the import of this stuff from
abroad. During the war-time, all the
asphalt roads except the roads used by the
Military, suffered for want of bitumen for
renewal and repairs, and many of them
" had to be dug out and water-bound maca-
dam substituted.

The cement concrete pavement, there-
fore, though costly, is really the most
economical and durable for heavily traffic-
ked roads. Further, it is made entirely of
indigenous materials. The initial high
investment is put forward as the reason in
the present financial stringency for not
adopting this kind of pavement in alarger
measure. In heavily trafficked sections
of over 1,500 tons intensity with predomi-
pant iron-tyred traffic, it costs about Rs
4,500/- a mile- -annual maintenance to
keep the water-bound macadam surface in
a satisfactory state. If we capitalise a
part of the annual maintenance allotment,
we can at once improve all the heavily
trafficked sections with cement-concrete
pavements. A 12 ft wide, 4” thick cement-
concrete pavement costs about Rs 75,000/-
a mile on the average and would last at
least 25 years with about Rs 750/- a mile
for maintaining the berms.

Rolled concrete pavement, which is as
good as the orthodox slab concrete, is
cheaper by nearly Rs 10,000/- per mile.
Deducting the small annual maintenance
of Rs 750/- a mile on a 12ft wide con-
crete road, the saving in maintenance of
Rs 3,750/- a mile, if capitalised at 3%,
would be equivalent to more than one lakh
of rupees. But we would bespending only
about Rs 75,000.a mile on the average. So,
capitalising a part of the annual allotment
and investingthe sum on making concrete
roads strightaway on all the heavily
trafficked sections in our State High
ways would be financially a sound
and wise policy instead of spending
large amounts on water-bound macadam
renewals. We are spending enormous money
now to maintain some sections of water-
bound macadam that has to stand heavy
traffic. This must be stopped straightaway
and cement-concrete pavements substitu-

ted,
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With segregation of iron-tyred traffic to
the sides, the problem of management of
the mixed pattern traffic is much simpler
but a conphalt road or a multiple lane
cement-concrete road is so much more
costly that we cannot think of such pave-
ments at the present time. Let us start
with the 12 ft wide single lane pavement.

Financing

Now where is the money to come from
for such accelerated pace of improved sur-
facing? It must come largely from the
people who are the beneficiaries. I do not,
for & moment, suggest that there should be
any fresh taxation. But the major bene-
ficiaries like the private transportation
organisations, Bus operators and public
carrier companies, and individuals must
come forward and loan money. The other
road users should also come forward to
loan a moiety of thecost. Why Isay that
the finance must come from the public, is
on account of the fact that the few
annas per gallon of gasoline taxes,
the licence fees and other taxes
levied on the motor vehicles in the
State are not at all enough to meet the
normal demands of highway finance. Take
the case of Madras State Highways which
is the largest transportation system in
India. The Madras State derives from the
Gasoline and Motor Vehicle taxes, 350
lakhs of rupees, while she spends 700
lakhs every year, excluding the National
Highways grant given by the Centre.

There is, perhaps, one obstacle that
has to be gradually overcome. It is the
indifference or apathy of the people who
are not seriously road-minded, and I ex-
clude the luxury car riders who are really
& small minority, though perhaps the
noisiest in the criticism of the road
system. This indifference in the people
must go and it will go if they are made to
realise the importance of the road. I am
sure then they will come forward to loan
money for improvements even as they

have started doing so for Irrigation
Projects.

Development of roads in any region
must precede the development of the irriga-
tion and power projects in that region in
order that maximum benefit is derived by
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the people when the power and food
became available from these projects. If
the people only realise this, and ere long
I am sure they will, loans will be forth-
coming from the people for road improve-
ments and new formations. Inwhat form
the people will be associated with the
works, is a matter of detail and can be
solved One form is the Transport Deve-
lopment Societies working on some co-
operative basis.

Low Cost Roads

Next, I wish to mention about the great
potentiality the stabilised soil has in the
making of low-cost roads and its use as
a base-course in black cotton soil areas
and in water-logged conditions. Here, I
cannot resist the temptation of giving you
an interesting recorded anecdote on how
the early road makers in India under the
British rule made a road on Black Cotton
Soil. The Roads Department was under
the Quarter-Master-General. One of the
Officers commanding the pioneers, em-
ployed on road construction drew up a
memorandum on the best construction for
a road on cotton soil. The plan which
was deeply appreciated by the Quarter-
Master-General as displaying & remark-
able talent, was circulated by him to all
officers for adoption and to the Chief Engi-
neer of the Corps for circulation of the
brilliant idea. The plan was this : ‘* First,
a complete layer of large stones about a
foot to a foot and a half thick was to be
laid over the whole surface to be occupied
by the road, and over them was then to
be laid three f.et thick of the black cotton
soil, to raise the road to a sufficient height
and prevent its being flooded.” Lieut.-
Col. A. Cotton, in 1854, while mentioning
the above, has recorded thus :

« By this admirable arrangement
almost any amount of money might
be spent, as in such a situation the
stones would have to be brought
several miles, and at the same time
the surface of the road being formed
of the natural soil, but thoroughly
loosened by being dug and thrown up,
wauld be ten times worse than the
original surface of the country. Such
was the state of knowledge of road-
making, among those who conducted
the undertakings, and who were en-
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trusted without check or supervision,
with the expenditure of many lakhs of
rupees.’’

The use of stabilised soil of appropriate
specifications and adoption of a special
technique of construction with vigilant
field controls, has been found, after con-
siderable research in the Madras State
Highways Laboratory, to provide a strong
and durable foundation for the road struc-
ture. The cost in most cases is consider-
ably cheaper than the old specifications
using other hard bases. The saving in
cost ranges from Rs 5,000/-to Rs 10,000/-
per mile. Several miles of road are now
under construction in the Madras State
using stabilised soil for the base and for
berms in Black Cotton Soil areas and
under water-logged conditions. Research
has shown that apart from savings in cost,
the entire road width is usable for traffic
even in wet weather due to the total
elimination of the dangerous clay soil
berms.

In the Madras State, we have over 3,000
miles of roads in the deltaic regions re-
quiring urgent improvements to the base
course and 2,000 miles of new roads to be
formed, and the use of stabilised soil
adopting the new technique of construction
would save a few crores of rupees while
giving a trouble-free ¢ all the year round’
serviceable roads. The amount spent on
research is nothing compared to the sav.
ings we get in applying the results of
research on the field. Research on soils
has also a direct bearing on Low Cost
housing problem, as well as on the foun-
dation problems in Black Cotton soil areas.
Recently & laboratory was opened at
Roorkee for research on low cost housing.

Such laboratories should be set up in
all Provinces as the conditions that exist
in one Province are not the same in the
other in the matter of men, materials and
soils. The soils of Bengal were tested in
the Madras Highways Laboratories and
suitable specifications were prescribed for
conducting full-scale tests at the Govern-
ment Test Track at Alipore. These tests
have been going on since July 1950, and
the stabilised soil has been standing up
extremely well even with the sub-grade
fully saturated due to water kept stand-
ing continuously on both sides of the Tes$
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Track. While we have applied the results
of our research on a large scale in the field
here already, the Calcutta Test Track per-
formance will give the fillip to Bengal,
Bihar and other States where similar pro-
blems exist.

The attainment of successful results in
the field is the only proof of the success
of Applied Research. The whole set-up,
t.e., the Departmental organisation must
be geared to achieve practical results
—the applications of the results for
drawing out specifications, developing
the technique of construction to suit local
conditions and last but not the least, the
training of personnel for the purpose.
And, all the Road Engineers must have a
basic knowledge of the research part as
well as the operational part of the cons-
truction. Data and experience must be
recorded and bulletins issued for the dis-
semination of the knowledge, and movie
pictures taken of the process for visual
education. And all this is done now by
the Highways Department in this State.

Bridges

I must next say a word about bridges in
our Highways system. While we must
not lose sight of the feasibility that in
certain locations, small culverts and
bridges can, and should be constructed
with the locally available materials, lime,
stone and brick proving more economical
than concrete and steel, we cannot deny
the fact that for large bridging, concrete
has advantages. Till recently, the use of
concrete was restricted to works mostly
where the principal stresses are wholly
compressive such as in foundation work or
in small culverts and arches. In spite of
the facility to produce high strength con.
crete, its use is restricted due to the fact
that in R. C. C. design the concrete gives
heavy cracking on the tension side of the
Neutral axis and thereby wasting that
material.

No doubt, with the recent research on the
working of the concrete together with the
modern methods of analysis of indetermi-
nate structures, we, in this State, have
taken advantage of these in carrying out
long span continuous T-Beams, and
flanged T-Beams, Box-type girder to
reduce the dead weight and some rigid
frame structures to suit the various
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site conditions. But most spectacular
work involving the use of the whole con-
crete section in compression to avoid crack=
ing and increased safety is the use of Pre-
stressed concrete. In the use of pre-stres-
sed concrete, apart from the greater factor
of safety, there is a great economy of steel
upto 80% and concrete 40%. Shortly we
will be building the first prestressed con-

crete Highway bridge in India of a 90 ft
spans.

Loading Standards

I must, however, state that the loading
prescribed for designing purposes seems
unduly heavy and not at all likely to be
attained in actual practice. Scour depth
calculations and various other assumptions
to neglect the existence of favourable
factors like skin friction in wells, all make
the sub-structure heavy and go down to
Inconceivable depths. I consider it is neces-
sary to re-examine the various factors that
come into the designs picture and arrive at
really practical, economical and reasonable
data for adoption. Besides standardi-
sa.tipn of designs for economy, we must
devise ways and means of reducing costs
of centerings in R. C. C. bridge structures.
An analysis of cost would show that the
cost of the centerings is as high as 20 to
26% of the total cost of R.C.C. work.
This certainly can, and should, be reduced
after some research into it. Collapsible
steel centerings have been suggested.
These have not been tried on any large
8cale to determine its efficiency. The re-
gional planning of schemes and designing
of bridge structures should be so regulated
and adjusted as to ensure maximum possi-
ble repetition of centering use.

It is time the Engineering firms have re-
search organisations attached to their
designs section. Knowledge can then be
pooled and will help considerably the
efforts of the Government Departmental
organisations in this respect.

Bridges should come first

Lastly, I must say just a word about the
bridges on our village road systems. These
w}lage roads are used mostly by pedes-
trians and bullock-carts and occasionally
by a motor vehicle. The bridges across
these roads should be for light load only.
It is not infreauentlv we find that a village
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road cuts a fair-sized stream and the bridge
over this designed to take loads that will
never go over them, costs a good deal more
than the road itself. Invariably, we post-
pone the bridge and build the road alone.
This, is a very wrong policy to adopt.

In all new road projects, we must put the
bridges, culverts and causeways first and
then improve the road. The bridge defini-
tely gives a facility much greater than the
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road without the bridge. If the given
allotment does not cover the cost of the
road and the bridges, we must first put the
bridges and culverts with the allotment
made, and then do the road in stages. It
is possible to travel over the old beaten
tracks with a bridge that will give the full
facility for use at all times. I am not
really suggesting anything new. In Tan-
jore, the ancient roads are of earth sur-
facing, with culverts and bridges in place.

Mark Twain once told a story of his early lecturing days. Arriving
in a town where he was to speak in the early afternoon and seeing that the
evening lecture was poorly billed, he stopped in at the general store

and addressed the proprietor:

« Good afternoon, friend, any enterlainment here tonight tohelpa
stranger while away his evening hours ? :

The storekeeper straightened up, wijoed his hands on his apron and
said : < I expect there is going to be a lecture—1I ’ve been sellin’ spoiled

Jruit and egge all day.” '

The farmer was sitling on his front steps eating a sandwich whena
hen zoomed by with a rooster in hot pursust.

Suddenly, the rooster put on the brakes, slid to @ halt, and began
picking the crumbs from the sandwich.

« Dern, " muttered the farmer in disgust, ‘‘hope I never get thal

hungry [ :
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' THE PRESENTATION OF TECHNICAL
| INFORMATION

(Extracted Jrom “ Engineering *’ September, 15, 1950.)

(Continued from our last issue)

SO much for the written and spoken word

as vehicles for technical information.
They do not by any means cover the
whole of the field of study that might be
labelled “ The Art of Exposition.” The
field has other corners as well ; and the
most basic of all the rules of technique,
the rule that the guod expositor must be
vividly aware of other people,. applies to
all these corners. Let me review a fow
of them quite briefly.

Use Good Type and layout

Some of these corners are concerned
with what might be called technicalities.
Typography is one of them. Though not
as important perhaps as words and ideas,
it is an important enough subject to de-
serve careful study. Specialists can tell
of a great number of different kinds of
type. Some of them are easier to read
than others ; they produce less eye strain.
So choice of the best kind is not irrelevant
when the presentation of technical in-
formation is being considered. Neither is
choice of the best length of line, If there
are too many words in one line the eye
has to travel too far back when it has fol-
lowed one line to the end and starts on the
next one. It may get lost on the way and
reach the wrong line. The effort of avoid-
ing or correcting this error tires the reader
unnecessarily.

If there are too few words in each line
the effort of having to bring the eye back
too often is also tiring. So there is an
optimum length of line. In scientific
books and periodicals the lengths of line
vary very much, They cannot all be the
optimum. Here is a subject that deserves
more attention than it always receives,
though the matter is more the concern of
editors and publishers than of authors,

So are such often neglected matters as
the best spacing between lines, the best
width of margin, the best positionof page
numbers, the most suitable forms for
mathematical symbols,

14

Drawings, Sketches, and Photographs

Of more immediate concern to scientific
aut}}ors is the choice of method for con-
veying technical information pictorially.
Many such methods are available. As
vehicles of technical information there are
Photographs, line drawings, diagrams of
electrical connections, flow diagrams,
curves, nomograms, conventional semi-
representational pictures, such as isotypes ;
and outside the field of published litera-
ture, but still within the field of the ex-
positor’s art, are lantern slides, lecture
demonstrations, display stands in show
rooms, exhibitions, museums,

There are also scientific films, Many
problems arise in connection with each of
these means of presenting technical in-
formation. Some of these problems are
specific to one of the means only, and
some of the problems are common to all ;
these are among the basic problems that
arise in presenting technical information.

Sometimes one has to make a choice
between some of the above-mentioned
alternatives. Shall one use a photograph
or & line drawing, a family of curves or a
nomograph, a table of statistics or a set of
stereotyped little pictures? In our
present state of knowledge of the rules of
good exposition the choice has generally to
be governed by intuitive judgment, but
many of us would like to have a more

positive basis. We should welcome rules
for our guidance.

The same applies to each particular
kind of vehicle for technical information.
There is a real need for criteria by which
to distinguish between good and bad
meth'ods, for rules that would, for instance,
brovide guidance with the preparation of
diagrams of connections,

Good illustrative material, it should be
remembered, is a very effective vehjole for
technical information. It does its work
more quickly and surely than words can,
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but if such material is not good or if it is-

not used on a suitable occasion and on a
suitable subject, it is ineffective : it wastes
people’s time, it diverts attention from
the subject under discussion, it may even
be misleading. So there is here, as well
as in the part of our field that is concerned
with the written and spoken word, much
that should prove rewarding if subjected
to scientific method, if made the subject
of research. It is worthwhile to consider
in what direction research is likely to
prove most profitable. What are the most
important aspects of the expositor’s work ?

Language, Logic, and Psychology

I venture to suggest that there are three
such aspects : linguistic, logic and psycho-
logy. The first of these is the one most
often referred to. It is said that a course
in English ought to be given to everyone
who will be writing scientific books,
papers and reports ; but in my opinion
mastery of the English language is less
important than either logic or awareness
of the person addressed. A knowledge of
school English will, at best, help the ex-
positor to turn out grammatical and
elegant sentences, and sentences are no
more than the expositor’s raw material,

A research worker requires good mate-
rials if he is to do his best; but many do,
nevertheless, obtain excellent results with
makeshift materials and apparatus, with
what one might almost describe as string
and sealing wax. Similarly, an uneducat-
ed docker may surpass an Englisk scholar
in his ability as an expositor. With the
help of phrases, that, from their lack of
grammar might be compared to string and
sealing wax, the docker will yet be able to
convey his meaning with the utmost pre-
cision. 8o a good knowledge of school
English is not essential.

Logic Essential

Logic is, however, essential. Facts and
arguments have to be presented in the
order in which they can be most easily
received ; and this is the most logical
order. The person addressed must be saved
the trouble of having what is irrelevant
inflicted on him ; and only by logic can
one distinguish between what is relevant
and what is not.
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Then again, the good expositor must.
complete one theme before he proceeds to
the next ; and it takes a logical mind to
be sufficiently cognisant of the theme
discussed at each moment. The expositor
who would express himself with precision
must, in other words, think clearly. If
he would convey what he is expressing to
another mind he needs something more ;
he needs, not only to think clearly
but also to think about the person
to whom the information is being
conveyed.

Psychoiogy

The art of exposition demands, more
than anything else, an understanding of
the work done by a person to whom
technical information is being presented.
Those who would study this art must also
study some aspects of psychology. They
must seek to discover the factors on which
receptivity depends, the laws that govern
the association of ideas, the way memory
works, to mention only afew of the
agpects of psychology with a bearing on
exposition. ®

Here surely is a rewarding field of study.
Few have, so far, attempted to cultivate
it. Is this because all of those now
engaged on some piece of research have
something better to do¥ Hardly, I think.
One could not honestly claim that every-
one of the thousand research subjects that
are now being tackled is so valuable that
no time ought to be spared for research
in the art of exposition. I think that the
reason for the present neglect of this field
is simply that its existence has not heen
noticed.

Importancé of good Technical writing

It is true enough that the importance
of good technical writing has been
mentioned quite frequently during recent
years. Most of the recommendations on
post-war training that have been prepared
by sundry learned societies mention the
need for & better knowledge of the English
language; and some institutions have
published valuable advice on the writing
of papers, but the emphasis is placed on
linguistics rather than on logic and
peychology, and those who render lip
service to the importance of higher
standards of presentation are many, while

15
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those who are prepared to do- somethir
about it are, 1 fear, but fe W something

This is unfortunate. Diagnosis |
be foll_owed by curative- lgleasures;1 oua.lg
appreciation of the situation by a.ppr,opri-
ate action. So we are led to consider:
what is a_.ppropriate action? What shoul(i
be done in order to ensure a higher stan-

dard in the presentatio i
information ? n of technical

Three Steps to take to obtain good |

Technical exposition

How is one to set about th '

discovering and formulating 'ohee :1:121; g§
good exposition? Three things, I think
They are always done after a door has
been .opened to a new intellectual
discipline. The first is to teach that
discipline in  our universities and
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technical schools. The second is to providev
a forum on which its problems can be
discussed, such as is provided by each
specialist 'insti'oution or learned society.
The third is to provide a specialist lite-
rature in the subject of the new discipline.
Activity has already begun in each of
these three directions, though it has not
gone very far in any of them.

Systematic instruction in the art of ex-
posm_on is available in a few, but
only in a few, of our teaching institutions.
The only forum of which I am aware
is  providled by a small, though
sdmittedly active, discussion group.
The only literature on the art of
exposition consists of a rather small
number of books ; there is no periodical.
May I suggest in conclusion, therefore,
that the time has now arrived when more

could az}d should be done in each of these
three directions.

A HARD LIFE
An experienced engineer said to us the other day, * I would never go

to a young doctor for advice.”

to earn.

We asked uhy and pointed out that young doctors had their living

He said « When I think what I kn |
‘ ew about engineers

collegek (and I got a double frrst )s I cannot butufee?gf:m'x: y :)” hmdloleﬂ
must know the same about medicine and mrgery-praoticallg/ :‘t:ghin;t?f

We pointed out that the youn, ]
. we g doctor generall '
i il wme ot navond o Td ol ‘o i i
. We also suggested that .
ga:'cept tllwae that were really aerio‘u?s, when az{ o:a;z:: h;:::zlg ailments
consulted), any one of a dozen or two *“ cures™ would be e unaturally
{ul or perhaps a rest in bed with no medicine would do tg:at Y cl:me“'
uman body was very resilient and could generally manage to ::‘m. “ale';;;

and that medical help (even if

processes. , : not very skilled) merely assisted the natural

Theold fellow shook his head and said .

. y £ Th $ s

2::;{,:{ or {ent to the funeral pyre and few could ;ydo;t{:‘z"fa:iures e
y faslures or not. The engineer’s failures are there for all z:y,,':?,"
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(Extracled from ‘LIFE’

These countries drive

LEFT

Aden
Anglo-Egyptian
Sudan
Australia
Bahamas
Barbados
Basutoland
‘Bechuanaland
Bermudos

British Cameroons

British Guiana

British Honduras
British Somaliland
British West Indies

Burma
Ceylon
Channel Island
Cyprus

. England

Ethiopia
Fiji
Gambia
Gold Coast
Hong Kong
Iceland
India
Indonesia
Jamaioa
Japan

Kenya
Malaya

Malta
Maritius
Mozambique
New Guinea
New Zealand
Nigeria

Norfolk Island

Northern Ireland

Nyasaland
Pakistan

Repulic of Ireland

Rhodesia
Sarawak
Scotland
Seychelles
Siam

Sierra Leone
Somalia
South Africa
Sweden
Tangsnyika
Tasmania
Trinidad
Uganda
Wales
Zanzibar
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These countries drive
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Angola

Argentina

Austria
Belgium
Belgian Congo
Bolivia

Brazil

Canada

Canary Islands
Chile

China

Colombia

Costa Rica
Cuba
Czechoslovakia
Denmark

Dominican Republic

Ecuador
Egypt

El Salvador
Eritrea
Finland
France
French Colonies
Germany
Gibraltar
Greece
Guatemala
Haiti
Holland

Honduras Republic

Hungary
{taly
Iraq

Israel
Jugoslavia
Lebanon
Luxemboufg
Mexico

Netherland West

Indies
Newfoundland
Nicaragua
Norway
Paraguay
Panama
Persia
Peru
Phillippines
Poland
Portugal
Saudi-Arabia
Spain
Switzerland
Syria
Transjordan
Tripolitania
Turkey
Uruguay

U. S. A.
U.S. 8. R.

Venezuela
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ROADS IN THE PARLIAMENT

7th February, 1951

Starred Question No. 1259 by
Shri J. N. Hazarika

Will the Minister of Transport be pleased
to state:

(2) Whether a proposal from the
Government of Assam has been
received for the construction of a
highway from Kohima to Mukak-
chang of Naga Hills in the tribal
areas of Assam for the purpose of
Defence ; and

(b) if so, whether it is under the
consideration of Government and
when will it be implemented ?

Reply by The Honourable Shri
K. Santhanam

(a) The answer is in the negative

(b) Does not arise.

5th March, 1951
Starred Question No. 1924 by
Shri J. N. Hazarika

Will the Minister of Transport pe
pleased to state :

(a) the progress of the constructio
the Shillong- Agartala Road ; nof

(b) when it would be completed ?

(c) the percentage of expenditure to be
borne by the Government of Assam,

Reply by The Honourable Shri
K. Santhanam

(a) The Honourable Member pre-
sumably refers to the Shillong-
Jowai-Badarpur - Lowairpowa-Chu.
raibari-Agartala road. Thig road
is motorable upto Passi, g little
beyond Jowai and from near
Badarpur along existing roads to
the Tripura border. About 30 miles
within Tripura are also motorable
with difficulty but there are large
gaps between the motorable sections,
Construction from Passi to the

Lubha river on the Passi-Badarpur
section is expected to commence
shortly. Work on the Churaibari-
Agartala road is in progress and it
is hoped this portion of the road

will be ready for fair-weather Ii ht
traffic before the rains ®

(b)  The total work will be completed

S0 as tobe fit for light traffic 1
1954 if sufficient funds can bz
provided.

(¢) Asat present estimated, on]
cent of the expendituret " 14 per

21st, March 1951

Starred Question No, 2441 by
Shri S. V. Naijk.

(a) How many miles of road i
' nHydera-
bad. State have been declary;der:s
National Highways ¢

(b) what is the annual cost of maj
m -
ance of these roads ? and winten

(c) whether any part of thig i
borne o o 18 i8 also
porne & Y the Government of Hyde-

Reply by The Honourable Shri
K. Santhanam

(a) 581 miles as designated at present,.
(b) about Rs 6 lakhs at present,.
(¢) none from 1950—51,

12th April, 1951

Starred Question N 0. 3069 by
Dr. M. M. Dgas.

Will the Minj te
pleased to st;a.i;e:S roof Transport e

(8) how far the construction of the

Assam—Tripura R
completed ;P oad has been

(b) the length of the road and i

. the -

mated expenditure for the const(:::'(:-
tion ; '

{c) the average number of labourers

working per day i ;
work ; St Y in the construction

(d) the number of East Bengal displaced

persons employed in the -
tion work, if anv? construs
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Reply by The Honourable Shri
K. Santhanam

(a) The Honourable Member presu-
mably refers tothe Agartala-Assam
border road. Formation of the road
has been completed in about ha..lf
the length. Work is in progress in
the remaining half and it is hoped
to provide a jeepable fair-weather
road from Assam border to Agartala
before the next rains.

(b) the length of the road is about 134
miles, including an approach road
of about 5 miles to Dharmanagar,
a divisional headquarters of the
State, from the main road. The
total estimated expenditure is Rs
2.98 crores.

(c) 4,000.
(d) 400 per day on an average.

1st May, 1951
Starred Question No. 3874 by

Shri. A.C. Guha .

Will the Minister of Transport be pleased
to state: ’

(a) the work so far done to improve
the road transport in Tripura and

Manipur ;
(b) whether the Government of India

have got any plan for a certain
number of years ;

(c¢) if so, what the plan is ;

(d) whether there has been any attempt
to enlist local co-operation in the
work of constructing the roads ; and

() whether there has been any offer of
local help either from the Congress
Committee or from any other orga-
nisation ?

Reply by the Honourable

Shri. K. Santhanam

A statement containing the informa-
ion required is laid on the table of the

[ouse, . .
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Statement

(a) Presumably the Honourable Mem-
ber desires information about what ‘has
been done to improve road communications
in Tripura and Manipur. This information
is given below.

(i) Tripura

The construction of the Agartala-Assam
Road (134 miles) is in progress. It has
been decided to construct three more
important roads (totalling 86 miles)
namely, the Udaipur-Sabréom, Belonia-
Bogafa and Khowai-Teliamura Roads.
These roads have been surveyed and
construction of the first road is in
progress. The other two will be taken
up shortly. Surveys for six other
roads (totalling about 122 miles) afe also
in progress. In addition, the improvement
of 224 miles of cart tracks leading to colo-
nies of displaced persons has been
undertaken as an essential measure of
rehabilitation. All these works are, at
present, estimated to cost about Rs. 3.1
crores,

(ii) Manipur

Special repairs have been carried out on
the Palel-Moreh (Burma border) Road
which had fallen into disuse after the end
of the war. A girder bridge has been
constructed at Moirangkampu on the
Tinseed Road. Nearly 112 miles of hill
roads in the Tribal areas have been improv-
ed and a diversion road from Litan to
Ukhrul (25 miles) on the Ukhrul-Imphal
road has been constructed. Survey of a
proposed motor road connecting Tameng-
long (a tribal administrative headquarters)
with the Dimapur-Imphal road is nearing
completion and construction work will be
started this year. These works are at
present estimated to cost about Rs 10
lakhs.

(b) and (c)

(i) Tripura. A five-year plan envisag-
ing the construction of the nine roads
referred to in my reply to part (a) and
also of 100 miles of village roads, esti-
mated roughly to cost Rs 1.5 crores, has
been proposed, but these proposals have
yet to be examined by the Planning
Commission,

3
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In addition it is proposed to construct
the Jowai-Badarpur road through Assam
at a rough estimated cost of Rs 1.0 crore
to provide & direct link between Tripura
and Shillong.

(ii) Manipur. Similarly a five-year plan
envisaging the improvement of four roads
and a few bridges, estimated to cost about
Rs 283 lakhs in all is under examination.
This too has to be considered by the
Planning Commission.

(d) This has been done in Tripura
where local labour is employed, as far as
possible, on road works and the advice

May 1951

of local Sardars is sought in matters of

alignment of roads and mobilisation of
labour.

~No sqch attempt has so far been made
in Manipur, but it is proposed to do so,
particularly in the tribal areas.

(e) The Tripura State Congress Com-
mittee have made suggestions for mobili-
sing local tribesmen for construction of
roads.- These are under consideration.

No offer of help has been received from

any Committee or Organisation in respect
of Manipur.

SOUGHT AFTER

The type of man'qualified to act as a county or borough engineer and sur-
veyor 18 now sought for by large commercial and industrial undertakings

in whose service his labours might be, and generally would be, highlg;
remunerated. Direclors of great manufacturing und trading concerns

which are a salient characleristic of this age, seek the sort of mind thal’
can plan the public works of large communities and carry their plans
into execution. Such men are thinkers and also men of action ; and since
they combine those dual powers, as a general rule se parated and distinet in
ordinary folk, their real worth in this modern community rises day by day.

(Eztracted from < The Surveyor’ - June 16, 19560)

——— ()

(Continued from page 26)

While Engineering is our vocation, we
must cultivate an interest in literature and
humanities, so that we may have a hobby
or intellectual pastime other than that
relating to our profession, and to which
we may turn to in times of worry. When
you are too worried with any Engineering
problem, turn to Valmiki, Kalidasa or
Shakespeare. Remember the ultimate
proper study of mankind is man. Study
of Elemental Forces must be correlated
with the study of man. Success in life
depends as much on the man as in the
Engineer in you. Thisis what, I believe,
Rajaji intended to bring out in his address
at the inauguration of the International
Engineering Conferences in Delhi last
month when he enumerated the attributes
that an Engineer should possess.™

That makes me wonder how Carlyle-

missed to write a chapter on the Engi

in his Hero and Hero-gonhip. Whilgm::;
can never be that in full, one can strive
to approach it in some measure by main-
taining a ¢ high morale’ in the profession
a8 & whole and in the individual in parti-
cular. Qur goal is the attainment of a
Welfare State in the most comprehensive
sense of the term. It behoves us, Engi-

neers, on whom the brunt of the responsi. -

bility naturally, falls to gird up our loins
and equip ourselves, to fulfil the task and
attain that goal of economic freedom as
speedily as possible.

May God aid us in our united endeavours.

[From the Presidential Address by Sri M.
8. Thirumale Iyengar, to the 28th Annual
Meeting of the South India Oentre of the
Inatitution of Engineers, India.] o

Reproduced in T. O, M. BR. March Bl, Page 8%,
n
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HERE AND THERE

1. TRAMS

NADEQUATE in number, old and rickety

with the passage of years, the trams
a Madras, comparable only to similar
ehicles in old Delhi in point of age and
ecrepitude, drag on a noisy existence.
‘he most merciful end for a mode of trans-
ort which has outlived its utility is to
ake it off the road at the earliest possible
roment. The Finance Minister disclosed
n his Budget speech that the tramways
ave been offered for sale to the Govern-
aent. We have no doubt the Govern-
aent will do nothing in a hurry but care-
ully examine the question whether it
rould be worth while spending money on
cquiring the tramways in their present
ondition.

Nerve Shattering

We have urged in the past that the trams
hould be replaced by trolley buses and
re glad to note that the Transport Com-
nissioner takes the same view. He has
tated that trolley buses might be intro-
luced ** if and when the trams have to be
eplaced . 'The harassed travelling public
nd those who work in places near tram-

lines and have to put up with the shatter-
ing screams of trams in agony would fer-
vently wish that the replacement were
effected soon.

The Alternative

Trolley buses would be quicker-Madras
trams are exasperatingly slow-and could
be made to run at the edges of the road
instead of filling the centre as the present
tramlines do. And there would be no
small advantage in the saving of the roads
from being periodically ripped open for
repairs to the lines. While in the present

_state of acute shortage of transport in the
city the sudden withdrawal of all trams
may worsen matters, there is no reason
why the Government should not insist on
the removal of the more noisy vehicles and
their replacement and the maintenance of
the others in good repair. The Govern-
ment must see that so long as we have to
keep trams, they are run properly and do
not give cause for being regarded as a pub-
lic nuisance.

(Batracted from © Hindu’—Madras,
17-3-1951)

2. INTENTIONS AND ACHIEVEMENTS

O country can become economically
Y gelf-sufficient unless she has & network
f good roads. Whether it be for easy
.ccess to the sources.of our raw materials
r for the spread of education to the 90 per
ent of our illiterate brethren in the rural
;reas or for quick marketing of the pro-
luce of our farms, the ¢ creation of new
.nd better roads is a first logical step  to-
vards the accomplishment of these objects.
Realising that roads are the hand maidens
f the country, the Government of India
it the instance of the Indian Roads
Jongress, convened & conference of the
‘hief Engineers of the Provinces and
jtates at Nagpur as far back as December,
943, As a result of the deliberations
hat took place, the Nagpur Plan was
wolved, with the admirable object of
'riss-crossing the country with a system
f national highways, provincial or state
1ighways, district and village roads.
\lthough the Nagpur Plan was conceived

on a ten year basis and should have been
implemented forthwith in order to yield
maximum results as early as possible, it
was not till the partition of India that it was
taken down from the dust-laden shelves of
our Development Departments. Four years
have now elapsed since the road develop-
ment scheme was taken up by the present
Central and State Governments and it will
be interesting to examine what progress has
been madc in equipping the country with
a scientific network of good roads. For
our facts and figures we turn to Part II of
the 1950-51 Report just published by the
Ministry of Transport. The story it con-
tains is one that will leave the reader
with no doubt that road development
instead of being given the highest prio-
rity among the social services has been
turned into a cinderella.

Although four years have already passed
90 per cent of the work still remains to be
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completed before the 5-year period

on 3lst March, 1952. ThZ otheI: half 0?111;?1:
Nagpur Plan which was entrusted to the
State Governments has met with no better
fa.t?. Except in the case of Uttar Pradesh
which had a year’s lead over the other
States, all the other States are far behind
the programme chalked out. After all our
grandiose planning we find that on our
National Highways and other roads we
have registered only 10 per cent and 5 per
cent progress respectively. These percent-
ages speak for themselves and are a testi-
mony to the ‘“zeal ” with which the Nag-
pur Plan is being implemented by Central
and State Governments. It is not possible
to examine in detail each of these reasons
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and to assess how far they are genuine or
not. But the fact remains, as Mr. P. Reid
aptly put it almosta year ago, that ¢* India
does not yet realise that she pays for her
roads whether she has them or not, and
she pays more when she does not have
them - It all boils down to a question of
prlorltles.. It is our belief that in the
matter of implementation of the otherwise
excellent Nagpur Plan, Governments at the
Centre and in the States, are setting great-
er store on will-o-the-wisp schemes and
neglecting one which is of paramount
Importance to the prosperity of India.

(From the ‘Hitavada’ Nagpur, 17-3-51)

m—

3. ROADS TO AVERT FAMINE

ADRAS, March 16. The creation of a

Central Road Board for carrying out
& co-ordinated plan of National Road
Development was urged by Mr. P. Reid
at the annual general meeting held at
Burmah-Shell House, this evening. Mr,
Reid also urged the earmarking of a
percentage of both Central and Provincial
revenues to ensure adequate funds for the
successful working of the Road Board.

At the nutset, a condolence resolution
on the death of Sardar Patel was passed.

In his address, Mr. P. Reid, Chairman
of the Indian Roads and Transport
Development Association, Madras referred
to the report of the Motor Vehicles Taxa-
tion Enquiry Committee and said:

‘“ Not all of the report can be pleasing
to all who have interests in India’s
roads and transport but there can be
no gainsayingthe fact that the report
has revealed in a vivid manner many
Taxation and other inequalities and
has put forth recommendations which
should go far to helping the Union
Government in their endeavour to
establish a scientific basis of motor
vehicle taxation ”.

Increasing need of Roads
Proceeding, Mr. Reid said 1

¢ Unfortunately, the overall picture
of road development in India is not

a0

nearly so happy, and seems to me to
be completely divorced from the
ambitious Nagpur Plan of 1943 which
set out to provide India with an
additional 100,000 miles of roads.
The first five-year plan which started
in April 1947 was to cost Rs 150 crores.
As at March 1950, Rs 30 orores had
been spent or only about one-third of
what should have been spent in the
period. If the need to implement
the Nagpur Plan was great in 1947,
it is much greater today. We are
spending vast sums of the Nation’s
revenues purchasing expensive food-
grains from abroad, so that the people
of India may be saved from starvat-
ion. I cannothelp feeling that India’s
food problem is largely bound up
with the development of roads .

““ 1 feel strongly that no co-ordin

plan of National Road Developx:r:l(:
can be accomplished with reasona-
ble brogress or in a reasonable time
until  the Central Government
Places such development and plans in
the charge of a Central Road Board .

Before such a Board coul i
satisfactorily, he added, (ilt fm::::ﬁg
be necessary to  ensure that ade-
quate funds were placed at its disposal
perhaps by earmarking a percentage of
both Central and Provincial revenues for
this purpose: Such grants as may be
allocated from the Central and Provincial
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budgets should be of a non-lapsing nature.
Any National Road Development Plan
could succeed only if the finance necessary
to carry it through was assured.

Import of Automobile spare parts

Mr. Reid suggested that in the light
of the present difficult spare parts
supply position, the Central Govern-
ment might reasonably consider placing
the import of automotive spare parts
under Open General Licence for the period
of the present emergency. He added,
<« India’s industrialists who are concerned
with the development of the Motor Tran-
gport lndustry in this country continue to

May 1951

give a very creditable account of
themselves in their endeavours to
help Government to implement their
policy of self-sufficiency in transport.
The road to self-sufficiency can be both
long and difficult, but I am convinced the
journey can be shortened and the road
made less difficult if Government would
evolve means of permitting the import of
capital goods to a pre-determined value
for approved schemes without the encum-
brance of the present time-absorbing
procedure. There is every need to make
this and every other nation-building task
as easy for the builders as possible .

(From the *Hindu ’—Madras, 17-3-51)

4. ROAD IMPROVEMENTS NEEDED

International Outlook

T the annual meeting of the Inter-
national Road Federation (European
and Eastern Zone), held in London in
November 1950, representatives  of
national road organisations discussed the
need for more and better roads in various
countries of the world.

* * *

Recommendations

Some of the more important recommen-
dations made by delegates were :

(») thatin order to ensure & balanced
economic progress an equitable
proportion of every country’s
capital resources should be devoted
to the development of roads and

road transport ;

(b) that the proceeds of taxation levied
on road users should be spent on
roads and not diverted to other

purposes ;

(c) that every country should, in its
own interest, draw up a national
plan for road development, co-
ordinating this plan with those of
neighbouring countries, and ensure
that adequate funds will be forth-
coming every year to finance it ;

(d) that no artificial restrictions should
be imposed on this form of tran-
sport which held out so much
promise ;

(e) that serious consideration should
be given to the replacement of
unremunerative branch railway
services by road services ;

(f) that it was an urgent necessity that
the public in all countries should
be educated to appreciate the many
advantages, economic and strategic,
social and cultural, of a road system
adequate to their country’s need.

* * *

(Extracted from * Modern Transport’
—November 18, 1950).

5. ROADS IN THE U. K.

THE gervices provided by road transport
cost the country sabout a thousand
million pounds & year, and acoording
to official statistios about one and a
quarter million persons were engaged

in making, repairing, servicing, and
driving the vehicles used in maintaining
the road system It was probable
that road transport absorbed about 8 to
10 per cent of the industrial potential,
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as against about 3 per cent by the
railways.

The total number of vehicles on the
roads had risen by 1949 to about 4,000,000
vehicles, with a total horse-power potential
roughly ten times that produced by the
British Electricity Authcrity. Excluding
any allowance for drivers’ time, and one
or two minor items, the cost per vehicle-
mile of operating the nation’s road vehicles
was roughly made up as follows:—

per cent
Road construction and maintenance 11
Fuel (1949 prices, excluding tax) 13
Accidents 13

Vehicle maintenance and depreciation 63

May 1951

These figures showed that the proportion
spent on road construction and mainte-
nance which works out atone half-penny
per vehicle-mile, was even lower than the
cost of accidents or the cost of fuel. It
was about one penny a day per head of
population and for that sum the indivi-
dual had the use of the vast network of the
roads of the country. It could hardly be
disputed that the civil engineer was provi-
ding amazing value for the limited money
that he was allowed to spend.

(Extracted from < Civil Engineering '—
November, 1950).

6. MOTOR VEHICLES BILL-WEST BENGAL

THE House* then proceeded with the

consideration of the Bengal Motor
Vehicles Tax (West Bengal Amendment)
Bill 1951, sponsored by the Chief Minister,
Dr. B. C. Roy, and passed it with certain
minor amendments.

The Bill proposed to enhance the rate of
taxation on the ground that the increased
yield of revenue would be utilised for the

implementation of various road develop-
ment projects.

Dr. Roy said that the net yield from the
tax would be about 1.47 crores a year.
Dr. Roy mentioned the bad condition of
roads in the rural area of West Bengal

and stressed the urgen -
these roads. gency for repairing

(FProm <A.B. Patrika *—Calcutta, 30-3-51.)

——

7. TOP PRIORITY

*“VWHEN one examines the manifold plans

of Government which are designed
to make this country prosperous, I am
bound to say that enough appreciation
does not seem to have been’ shown of the
vital role that roads must play in increas-
ing the productive capacity of the land,”
declared Mr. E. A. Nadirshah, President
of the Western India Automobile Associa-
tion, at its 31st annual general meeting
on the 25th April, 1951,

He added: “Every kind of production,
whether industrial or agricultural, postu-
lates easy facilities for the movement of
men and materials, production centres and
consuming areas. Thus a road system, as
a tool of production is more vital in many
cases than machinery or implements.”

Importance

Mr. Nadirshah pointed out tha
roa.d. system was equally vitaltfa(;rg:(ljlg
provision of medical facilities in villages
or for attracting the village children to
schools. It was only by the development
of a vast network of roads that the many
schemes of harnessing rivers, electrifica-
tion of the countryside, expansion of food
cu_ltxyatlon, development of industries
and improvement of health could succeed.

_ Appealing to the State Gov

improve the conditions of tr:l\;l;}llli?xngts lgg
suggested the provision of road travel

:ﬁnembmg like the modernisation of roads,
he erection of road direction and warning

:}gns and the elimination of travel restric-
1ons. He wurged the removal of

* Tho West Bengal Legigl_ative Aséembly on 26.8.51,
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impediments which stood in the way .of
touring by car such as inter-State restric-
tions, taxes, etc.

Turning to the traffic congestion in the
city, Mr. Nadirshah held the view that
the only real and safe solution for the
problem of pedestrian traffic on important
traffic arteries like Queen’s Road qnd
Churchgate Street, was the int'roductlon
of pedestrian subways or overbridges. He
also pleaded for the inculcation of traffic
sense in school children.

. Backward Bombay

Mr. Nadirshah stated that Bombay was
more backward in respect of having a good

May 1851

communication system thanjother States
in the country. Per hundredisquare miles
of area, States like the U.P., Bihar, and
Bengal have 35 to 55 miles of roads,
whereas Bombay has no more than 26-8
miles, he pointed out. Urging the imme-
diate creation of a Highway Department
in Bombay, he appealed to the Govern-
ment to give top priority for roads in their
development programmes.

Concluding, Mr. Nadirshah pleaded for
the acceptance of the recommendations of
the Motor Vehicle Taxation Enquiry
Committee, which would give some relief
to motorists.

\From the “Bombay Chronicle’—26-4-51

8. REJUVENATING OLD ASPHALT PAVEMENT

ESTORING rough, old asphaltic pave-

ments to further years of usefulness has
been the subject of an extensive field study
carried out by the California Division of
Highways on two lanes of a section of 4-
lane U. S. 40 near Sacramento. The
process of rejuvenation which was tested
includes the following operations : (1)
ripping up old pavement, (2) pulveri-
zing, (3) mixing the pulverized material
with & newly developed asphalt softener
in a travelling road plant, and (4) re-
laying the resultant mixture on the old
base by road-mix methods. The liguid
asphalt softener is a product developed
during the last few years. It isan aro-
matio petroleum product in the gas-oil
boiling range, and has a weight and visco-
sity close to diesel oil.

Prior to the State test, it had been tried
for several years on pavements in Cali-

9. AND NOW, A COMMIKTS

ROADS. A very large number of our

villages are not connected by road with
any urban centre or railway station. Most
of the existing village roads are fair
weather roads, which, when the monsoon
arrives, are turned into mud, slush, pools
of dirty water and become unusable.
There are few permanent bridges and
culverts and consequently each nullah be-

—_— A

fornia municipalities. These first appli-
cations were usually made by direct
spraying on the old pavement to soften it
in preparation for reworking and re-laying
by conventional road-mix methods. This
method was not generally successful
because of loss of softener through exces-
sive run-off due to the low porosity of the
traffic and weather hardened road surface.
Another method consisting of applying the
softener to the partially broken pavement
prior to pulverization proved rather in-
effectual due to loss of softener to the base.
The key development introduced in the
current test involved adding the softener
to the wind rowed mix after maximum
mechanical breakage was effected.

comes anijum
rainy seadgR. ¥
not havingige
rural areas.” §

attributable to poor communications,

(¢ Report of the Local Finance
Enquiry Commitiee, 1961 )

% DY) 2. NI
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10. THE LEEDS SWORD

(OUTSTANDING and upstanding at the
main entrance to the Building Week

Exhibition which was held at Leeds recen-
tly, was a sword made in prestressed con-
crete which, with its illuminated tip,'served-
as an unusual marker. The sword, which
was designed to show some of the outstand
Ing properties of prestressed concrete, is
50 feet high and weighs 5 tons.

There are three 7/8 in. diameter verti-
cal bars in the hilt and blade and transver-
sely four } in. diameter bars in the hand
guard. This latter is of especial interest
because it consists of a curved cantilever

member with an unsupported jecti
e ber ppor projection

The_ concrete, which has & minimum
crushing strength of 8,000 1b. persq. in.,
was made in short sections, assembled
with dry joints and prestressed on the site.
The steel skeleton with which the concrete
18 prestressed consists of seven bars having

a total weight of only 560 pounds. To

show the flexibility of the Lee-McCall
system on wl_lich the sword was construe-
ted, it was dismantled at the conclusion of

the Exhibition to be rebuilt on another

site without affecting the strength of either
the steel or the concrete.

(Bxlracted from < Ciyil Engineering and

Public Works Review '- .
ber 1950.) 8 Review '-No. 532, Octo

11. TO THE YOUNG ENGINEER

TO the young Engineer, I shall say that
the profession which he enters today

secures him and all a happy, contented.

and useful life. Of no other profession
can this be said with grater assurance.
Twenty years ago, perhaps, I would have
said: “Oh! What will become of you.
Your prospects are so gloomy. " But, now,
the picture is rosy. The country and
leaders expect us to help them in solving
the country’s problems. If we would only
rise to, the occasion, lead dedicated lives
and fulfil in some measure what is deman-
ded of us in this crisis, which the country
is passing through, our profession would
go down in history as the saviours of our
Motherland,

A dedicated life would mean that
you should concentrate all your atten-
tion and energies not only on being a
successful practical engineer, but never
cease to be a student. Never should we
forgep what Plato has said that Education
is a life-long process in which the student
can only make a begining during his col-
lege course. What matters is the relish
for knowledge which puts life both in the
student and the professional Engineer and
which ultimately makes the Engineering
sc.hem.es and Science in the country throb
with life. Another important point I should
ention that we may play our part in the
building up of the future of the country.

(Continued on page 20\
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BUILDING RESEARCH CONGRESS IN LONDON

comprehensive Congress on building
research has been planned to take
place in September 1951, in London and
will be the first of its kind ever to be held.
The purpose of the Congress will be to
review the progress made in research in
relation to architecture, building and the
associated branches of civil engineering.

There have been rapid developments in
all branches of building science and
papers presented at the Congress will re-
view these developments and will consider
their significance and their effect on future
trends. Papers will be contributed by
authors from various countries.

Date and Place

The Congress is to be held from the
11th-20th September, 1951, and will be
centred at the Imstitution of Civil Engi-
neers. It will take place during the
period of the Festival of Britain, 1951,
and visitors attending the Congress will
have an opportunity of seeing the various
exhibitions in conneection with the
Festival.

Programme

For the purpose of the technical ses-
sions, the Congress has been planned
in three divisions holding conourrent
meetings :

Division 1 concerned with the engineer-
ing and structural aspects of building,

Division 2 cdncerned with building
materials, and,

Division 3 concerned generally with the
various factors which influence the com-
fort and efficiency of the people using the
buildings.

The papers, which will be discussed at
the Congress, have been invited specific-
ally by the Organizing Committee of the
Congress with the intention of providing
a comprehensive survey of the field of
building science. These papers will be
printed and circulated to Congress mem-
bers before the Congress begins and will
be introduced briefly during the Congress
sessions, the majority of the time thus
being available for discussion. Contribu-
tions to the discussions{will be welcomed.

Excursions

Excursions and visits are being arrang-
ed for the period of the Congress. In
addition to the excursions of technical
interest, some visits of more general in-
terest are being arranged for Members as
well as for relatives accompanying them.

Membership open to all

Membership of the Congress is open to
all on payment of the Congress fee of 50
shillings, which will cover attendance at the
Congress sessions and also will ensure that
members receive all the preprinted papers.
The fee does not include the cost of excur-
sions nor attendance at the Congress
dinner.

Any body who is interested may write

- for further details to the Organizing Secre-

tary, Building Research Congress 1951,
Building Research Station, Watford,
Herts, England.

e s

The contractor’s wife fount her spouse in a bar, sampled the highball
he was drinking, and exclaimed, “ How can yow drink such horrible

stuff ¢

« See ! said her husband, * and all the time you thought I was

cut enjoying myself!”

—— () or——

2%



TECHNICAL INFORMATION

(i) BRITISH INVESTIGATIONS OF THE SOIL
AS PART OF A ROAD STRUCTURE

(Extracted from ‘Roads & Engineering Construction’-Sept., *50.)

(Continued from our last issue)

Foundations and Subgrades

THE basic problem in pavement design
is the determination of the minimum
thickness of pavement required for a given
wheel load and a subgrade of known
characteristics. In practice, this involves
the determination of the strength of the
soil comprising the subgrade, followed by
computations from the test results. In
order to check available methods of pave-
ment design, detailed studies have been
made of some of the tests for determining
goil strength, and investigations have
been made into the causes of pavement
defects due to foundation weakness.

Experimental Relationships

In the case of both the California
bearing ratio (C. B. R.) test and the
unconfined compression test, experimental
relationships were derived relating the
soil strength with the dry density and
moisture content for typical soils. The
results indicated the importance of
adequate compaction of the soil and of
constructing roads on clay soils at a season
when the soil is in a relatively dry con-
dition. A loss of strength of at least 10.1
can result from the neglect of these
requirements. A comparison of the results
obtained with the two tests on the same
goil (a medium clay) showed that it is the
requirement of soaking the soil for four
days which results in the C.B. R. method
giving a conservative design. If tests are
made on unsoaked samples the method
gives thickness of construction in fairly
close agreement with those given by the
shear strength method, which is based on
the results of the unconfined compression

test.
Development ol Technique

The period under review has seen the
development by the Laboratory of a tech-
nique for examining the causes of
pavement defects due to foundation

weaknesses.

The technique consists in opening up
two trenches across the full width of the
road, one on the site of a defective area
and the other where the road is sound.
By comparing the surfacing, base-course
and subgrade at the two sites it is usually
possible to infer the cause of the defects.
1t is sometimes possible to deduce the cause
by investigating one trench only. Inorder
to make the comparison and to obtain
exact information about the nature of the
soil, a range of soil tests is made including
identification, density and strength tests.
Where an excessively wet subgrade is
suspected to be the cause of the trouble,
the moisture distribution in the subgrade
is determined in order to locate the source
of the wetness.

Several of the investigations enabled &
check to be made on the shear strength
design method for clay subgrades ; using
the_method, it was found necessary, for
main road conditions, to base the design
on a 12,000-1b wheel load and to equate
the shear stress of subgrade to the shear
stress derived from the Boussinesq formula.
Some information was also obtained on
the relation of the thickness of concrete
and sub-base for main roads and the
Westergaard modulus of subgrade reac-
tion ; for instance, on a clay subgrade
with a modulus of 100 1b./sq. in./in., 8 in.
of concrete laid on an 8-in.-thick sub-base
was found to be necessary to provide a
sound road surface.

Settlement

The settlement of structures founded on
compressible soils is usually estimated from
the results of consolidation tests on
samples of the soils. If reliable estimates
are to be obtained the factors affecting the
results of these tests must be understood.
There is surprisingly little published
information on this subject and to fill this
gap an investigation has been made using
remoulded samples of clay. The effects of
the dimensions of the specimen, the design
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of the apparatus, the test procedure and
the temperature during the test have been
studied.

Temperature was found to have an
important effect; the rate, of consolidation
at 25 deg. C. was twice thatat 5 deg. C.
This may be related to the change in the
viscosity of the water in the soil pores.

Specimens of soil of 5-cm. diameter
suffered about 25 per cent less consolida-
tion than specimens of 10-cm. diameter
owing, it is thought, to the greater effect
of side friction on the specimens with the
smaller diameter.

Soil Drainage

One of the most frequent causes of
deterioration of a road surface is the
reduction of the strength of the subgrade
due to an increase in moisture content.
Water may enter the subgrade : (a) directly
through a porous surface or by gravita-
tional flow from surrounding high ground,
or (b) indirectly, either as a result of the
suction force exerted by the Water already
present in the subgrade, or in the form of
water vapour.

The laws which govern the movement
of* water under the action of gravity in
saturated soils are fairly well understood.
Research has therefore been directed to
studying the flow of moisture due to
suction gradients and to the movement of
moisture in the vapour phase.

Three methods for determining the soil
suction [ moisture content relationship
have been used at the Laboratory and
curves for a number of different soil types
obtained. These curves show that whilst
movements of moisture occur in a soil of
uniform type from points of low suction
to points of high suction, adjacent soils of
different types may have widely different
moisture contents when in suction equili-
brium, It has been found in the case of
one soil that a knowledge of the soil
suction / moisture content relationship
enabled a reasonably accurate estimation
of the equilibrium moisture conditions
above the water-table to be made.

The speed of water movement due to
suction differences depends on the un-
saturated permeability of the soil, which

y ———

is itself a function of the soil moisture
content. Apparatus for studying the soil
permeability/moisture content relation-
ship has been devised.

The vapour pressure of the water in
unsaturated soil is lower than that of free
water, the difference being appreciable
only at very low moisture contents. The
vapour pressure/temperature relations for
soil water and free water are of a similar
type. There is therefore a tendency for
soil water to move in the vapour phase:
(a) from wet to dry areas, and (b) from
points of high temperature to those of low
temperature.

Following reports of road failures in
the U. S. A. and elsewhere, in which
movements of vapour in the subgrade soil
were associated with temperature gradi-
ents, experiments were carried out in
which steady temperature gradients were
applied to soil ‘samples of different
densities and moisture contents. It was
found that the rate at which movements
of vapour occurred depends largely on the
percentage of air voids present in the soil.
These movements can therefore be con-
trolled by compaction under suitable
moisture conditions. In practice, however,
the migration of moisture from this cause
may occur from depths at which compac-
tion is impracticable. Experiments in
which temperature gradients comparable
with those found in practice were used
showed that the moisture content of
the soil immediately under & road surface
might be increased rapidly as a result of
vapour movements. The investigation
also showed that whilst the transfer of
moisture vapour might, under certain
temperature conditions, be cumulative,
corresponding upward and downward
movements in winter and summer are
likely to occur.

Longitudinal Cracking

Cases of longitudinal cracking in bitu.
minous roads on heavy clay were reported
to the Laboratory following drought.
Investigations- at several of these sites
showed that the subgrade under the edges
of the carriageway was considerably
drier than« that under the crown of the
road, and that the resulting settlement
near the shoulders was . gufficient to

“ .
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account for the cracking. It was con-
sidered that surface evaporation from
exposed shoulders and transpiration from
vegetation near the road were responsible
for a slow movement of moisture from
beneath the surfacing. In view of the
rare occurrence of severe drought economi-
cal measures for preventing this type of
damage on existing roads may be difficult
to find. Experiments in which vertical
impermeable ‘‘cut-off”” walls are used on
each side of the carriageway are proposed
as & preliminary approach to the problem,

Effect of Vegetation

During these investigations it was diffi-
cult to assess accurately the part played
by vegetation in reducing the moisture
content of the soil. Work at the Building
Research Station had shown that fast-
growing vegetation could be responsible
for the settlement of structures with
shallow foundations, even with normal
rainfall. To examine whether roads were
similarly affected a survey was carried out
with the assistance of a number of high-
way authorities in areas where clay
predominated. Numerous cases of damage
or suspected damage were investigated.
The broad conclusion was that fast-grow-
ing trees planted close to roads are liable
to cause surface settloment, particularly
during the early years of growth. Where
such trees are set in a paved footway the
settlement is likely to be greater.

* » *
Pavement Design

Better methods of pavement design are
being sought in two ways. One, the long-
term approach, seeks & sound theory for
determining the stresses and at the same
time aims to develop methods of measu-
ring the properties of the materials that
take account of repetition of load and
other factors. The other, the short-term
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approach, is concerned with improving
empirical methods of design based on the
observed behaviour of pavements.

As part of the long-term approach the
Mathematics Division of the National
Physical Laboratory is undertaking a
mathematical analysis of the stress distri-
bution in layered systems consisting of
elastic pavement layers resting on a semi-
infinite subgrade layer of a lower modulus
of elasticity. The results of the analysis
for a two-layered system have already
been published and progress has been made
with the analysis of a three-layered pave-
ment. Assuming that the pavement and
subgrade behave elastically, these analyses
show that the true stress in the subgrade
is considerably less than that calculated
on the assumption, made in several
existing methods of pavement design, that
the pavement and subgrade form one uni-
form elastic medium. Experiments are in

hand to compare the actual deformation -

at the surface of a two-layered system of
sand-cement construction on a sandy
gravel subgrade with the deformation cal-
culated from the elastic theory, and plans
have been made for an extensive investi-
gation of the actual stress distribution in
soil and lowered systems of road material.

Most Reliable Method

Work on the short-term approach has
been concerned mainly with the California
bearing ratio method. The effects of type
of soil and its condition, and the test
procedure, on the results obtained with
the strength test associated with this
method have been examined. The reliabi-
lity of this and other empirical methods
has been tested by means of road failure
Investigations. Results so far show that
the California bearing ratio method is the
most reliable of existing methods for
designing flexible pavements.

s () e

(i) “STRIPPING” OF AGGREGATE IN BITUMINOUS

'WORK USE OF MAGNESIUM STEARATE.
(Baxtracted from * Main Roads *—September, 1950.)

The past fow wet seasons have brought road pavements. This is generally known
into prominence in New South Wales the as ‘‘stripping” of aggregate. ~Several
danger of water displacing bitumen films  failures of pavements have resulted in
from aggregate perticles in bituminous New South Wales from this action.

a0
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The Department has been conducting in
its laboratory & series of experiments
dosigned to determine the extent of the
danger of ““ Stripping *’ failures and investi-
gate possible remedies. The most common
type of remedy has been the incorporation
in the bitumen of some ‘‘ additive '’ inten-
ded to increase the adhesion of the
bitumen. These experiments have shown :-

1. That an unexpectedly high propor-
tion of New South Wales aggregates
are liable to stripping.

2. That, contrary to the widely held
belief, many ‘ basic ** rocks (basalt,
dolerites, etc.), are liable to strip-
ping and some * acid >’ rocks (quart-
zite, etc.), are not.

8. That certain commercial additives
which are available in New South
Wales prevent stripping with many
aggregates, but are ineffective with
other dangerous aggregates. (T?)ey
are in general effective with *‘ acid *’
aggregates only.)

4. That sodium and caleium salts of
phenolic acids, also sqggesf.;ed as
possible additives, are inferior to
the commercial additives.

5. That magnesium stearate added to

the bitumen (approximately 1} per
cent) is the most promising additive
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yet tested. For quite & wide range

_ of aggregates, both acid and basic,
it produces a substantial improve-
ment in the adhesion of bitumen in
the presence of water. This improve-
ment seems to be sufficient to pre-
vent dangerous stripping with all
aggregates tested.

Magnesium stearate was suggested by
the Department’s chemists. Subsequent
tec the suggestion and to the work
that followed and led to (5) above,
British publications have been received
showing that road research authorities
in Britain have found similar promi-
sing results with other heavy metal soaps.
Magnesium stearate ia, however, preferred
a8 in New South Wales it is the most
readily commercially available material
of this type.

Actual field works conducted with the
recommended addition of magnesiym
stearate to the binder have demonstrated
that the process is simple, free from diffi-
culty, and reasonably economical. The
actual cost of the material amounts to
about two pence per gallon of binder.
Laboratory work is being. extended to
verify thatthe new  additive > is effective
with all aggregates, or to ascertain what
type or types of aggregate fail to respond.

LISTOF APPROVED ROAD DEVELOPMENT SCHEMES

No. 8 in Vapi Town.

8. No. Job No. Name of Work. Amount 1;a:pproved Remarks.
8
BOMBAY. o 13272 ¢
BM.8  Dust proofing mile 0
- 1 132/7 of National Highway 10,724

2. 464 BM. 8 Construction of a bridge over the
Chitpads Nala in mile 85/3
of Bombay-Nadiad-Rajputana- 1,46,315

Delhi Road.
WEST BENGAL

3. 460 BG. 31 Construction of a road bridge

over the Gheesh river on

¢ Bihar Assam N, H. No. 31. 9,31,300

PUNJAB

' 62 PB.1 Widening Grand Trunk Road in
+ 402 " Rajpura Town (mile 137(5 to 37,400
138/2) in Ambala District. -

a1
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List of Books added to the Roads Organization
Library during March, 1951

HIS MAJESTY’S STATIONERY 13. Review of Co-operative Research
OFFICE, LONDON. - Road Tar Research Committee, Road

Tree Planting in Roads and Streets Tar Bulletin No. 3 (The British Road

in Urban and Suburban Areas. Cir- Tar Association, 1950.)

cular No. 24-1947. 14. Magic Carpets, Drawing Guide (one
" Roads in Rural Areas-Memoran- Set). (Ozalid Company ILtd., 62,

dum No. 653. Some amendments and London Wall, London).

additions to Memoranda Nos. 575 & 15. Principles of Public Finance by

577, Hugh Dalton. (Routledge and Vegan
Paul Ltd., Broadway House, 68-174,

AMERICAN SOCIETY FOR TESTING Carter Land, London, E. C. 4.)
MATERIALS, PHILADELPHIA-3. 16. A First Course in Statistics by D.
3. Procedures for Testing Soils, Nomen- Caradog, Jones. (G. Bell & Sons,
clature and Definitions, Standard Ltd., London, 1946).
Methods ; Suggested Methods. (July, 17. Principles and Use of Surveying
1950.) Instruments by J. Clendinning,
4. Symposium on Dynamic Stress (Blackie & Sons, Ltd., London).

Determinations. Special Technical 18. London Travel Survey 1949. (Lon-
Publication No. 104 (June, 1950). don Transport Executive, Westminis-

Symposium on Use of Pozzolanic ter, London, 1950).

Materials in Mortars and Concretes, 19. Waterproofing Lining of Structures
(August, 1950). Below Ground Level (L’ Experience
Symposium on Application of Stati- et La Technique An Service DelL’
stics. Special Technical Bulletin No. Etancheite Le Culvelag No. 151,
103. (July, 1950). ‘I)ct‘?ber 1950.) (Annales De L’
Symposium on Accelerated Dur- Dnm,;ut Technique Du Batiment et
ability Testing of Bituminous Mate- e Travan Publics Paris).

rials. Special Technical Publication 20- Highway Safety-Motor Truck Regu-
No. 94. (February, 1950). lation: A Report to the Governor's

Conference on Highway Safety and
A. S. T. M. Standards on Cement. Motor Truck Reggulatizn byelg,ubcl:rt

(with related information). May, 1950. R. Gallagher. (The C il
9. A- S. T. M. Standards on Mineral Governmgents, (13103 E(.mg((z)i;h()fsfrt:e:z
Aggregates, Concrete and Non-Bi Chicago, Illinois).
tuminous Highways Materials. 21 High Speed Computing Devices.
(April, 1950.) (Mc-Graw Hill Book Co. Inc., New
10. Procedures for ;esting Soils, York, 1950). ’
Nomenclature & Definitions, Stan- 292, Specifications for (
dards, Methods, Suggested Methods. ment 'Conauuction,((xlr;ftfx-eizzn Imi-
(September, 1944.) S ciation for State Highway Officials,
WATERWAYS EXPERIMENT STA-  yetionsl Press Building, Washington,

TION, CORPS OF ENGINEERS, U, S. 23
ARMY, VIEKSBURG, MISSISIPI.

11.

12.

D. C. July, 1950).
. The New Howrah Bridge. A Brochure.

Th C a .
Undisturbed Sand Sampling below (Calzum:)l.mm“w“e“ for the Port of

the Water Table. Bulletin No. 35, 24, LIST OF EQUIPMENTS (Typed)

UL ) T

June, 1950. Research Station. U, '

T.M. No. 3-271-Soil Compaction (B & R), Lucknow. v P B WD
Investigation Report No. 5. Miscel- 25. Runway Testing in India by V. B.
laneous Laboratory tests. (June, Tawadey. (Engineer-in-chief’s Branch,
1950.) : Army Headquarters, New Delhi).
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AVELING -BARFORD
DIESEL

DUMPERS

in 4} c.yds. & 9 c.yds. sizes.

il

I

T

A sturdy machine for off-the-road
haulage transport, ideal for Mines,
Quarries, Hydro - electric projects,
Road - building, Dam Construction
etc.

|

Other advantages

® Patented reversible driving
seat enables driver always
to face direction of travel.

® Power-assisted tipping and .
re - setting gear ensures
immediate discharge and
quick return of body to the
travelling position.

® Can work on all types of
ground.

After-Sales Service Available

ﬁ"ﬂ““

s L

NAS. 395 2

Distributors:
Western Region including U . P.& Hyderabad (Dn)

Distributors:

Eastern and Southern Regions

Jessop & Co., Ltd. Greaves Cotton & Co., Lid.

NO. |. FORBES ST., FORT,
BOMBAY.

63. NETAIl SUBASH ROAD,
CALCUTTA.

Pleage mention this jonrna) when replying to advertisements.
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GANNON, DUNKERLEY & CO., (MADRAS) LTD.
CIVIL, SANITARY & CONSTRUCTIONAL ENGINEERS

B

Specialists in Design and Construction of R. C. C.

Structures, Bridges, Buildings, Water Supply and

Drainage Schemes, Sanitary Installations etc. . . .

D

Registered Office: 14, BOAG ROAD, MADRAS-17.

Telephone: 88316. Telegrams: *“ VITOPUS", Madras.

MILLARS’
MACHINERY

Concrete Mixers—Tilting and non-Tilting Types,

Asphalt Mixers—for Hot and Cold Mix.

Roller Pan Mixers—for Mortar.

Diaphragm Suction Pumps for effective lift up to 25 ft.
Self-Priming Pumps for handling Seepage at lowest possible cost
Tower Hoists for speedy construction, ) .

Complete Wellpoint Pumping Equi .
pment for dew: —
successful method of combating running :3n§, atering—the only

TIMBER

HARDWOODS - SOFTWOODS - PLYWOODS

MILLARS’ TIMBER & TRADING CO., LTD.

(INCORPORATED IN ENGLAND)
VICTORIA HOUSE, VICTORIA ROAD, BOMBAY 27.

Telephone: 41077
Branches and Agents throughout the World.

- Telegrams: JARRAN

Please mention this journal when replying to advertisementa,

‘;70 *

Sigaes® ROADWAYS ARE

FOODWAYS...

Leading roadway authorities
are making the most of the
P&H Stabilizer. It is the proved
method for building stabilized
roads of controlled quality—
at important cost savings.

The P&H Soil Stabilizer makes
it possible to produce a
finished road that will measure
up to requirements in strength

and uniformity, mile after mile.
And because it does it so
quickly —ata single pass—costs
are far lower than before.

The P&H Soil Stabilizer is the
only single pass machine ever
successfully designed for all
types of stabilization work.
Full information about it may
be obtained from your P&H
Distributoz.

SHOVEL TRUCK CRANE

TRENCH HOE

P&H DISTRIBUTOR

PASHABHAL PATEL & CO., LTD.

Construction House - Ballard Estate - Bombay

BETTER LIVING threvgh BETTER ROADS

SRR

Y SA/RE

Please mention this journal when replying to advertisements.
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“HOTFIX”

asphalt
makes smooth roads
AERODROME RUNWAYS, STATION PLATFORMS
etc.
TO WITHSTAND ANY TRAFFIC

Please send your enquiries

TO
McLEOD & CO., LTD.
CALCUTTA.

FOR CAR 4w FOR TRUCK el -

topuls

FUEL PUMPS -

The AUTOPULSE Electric Fuel Pump in single or muitiple units
will fit any car or truck and handle any kind of liquid fuel in
sny climate or aititude in the world. Write for Information.

F. & C. OSLER anbia) LTD.

CALCUTTA: 12 Old Court House Street.

SOMBAY: New Queens Road.
DELHI : Scindia House, Queensway.

S bR . P E—— . mm——

BLUE PRINT _
v SRAPERRS

Ae
[ LY

RN MANICKTALA MAIN ROAD, CALCUTT

o Please mention this jowrna! whun replylng $o sdvertisements.

Pleage mention this jtrmi'naldwhgu roélying to advertisements,
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Mt i your Laborilory

Standard = Vacuum's
FREE technical
service can help you
build better roads!

37 gheet asphalt laid with
Mexphalte 30/40 in 1934.35.
Photographed in 1947 after 13
years' use. Road carries heavy
traffic. Present condition good.

ROAD ~
BOMBAY

Fine equipment, expert
technicians can help solve
your roadmaking proble'ma‘
in the Standard -Vacuum
test laboratories—-maintain.
ed for your convenience.
‘Please write or telephone
for assistance or advice you
may need -—— there is abso.

Tutely no cost or obligation.

A briquette of paving mix is tested on a
Hubbard-Field Stabllity Testing Machine
. ¢« 10 determine the shear sirength of
the compacted mix,

“ANVAC Penetration test determines

the hordness of aspholl,

ASPHALTS

- Burmah-Shell will be glad to
give you free technical advice
on the use of Bitumen for your
road development programme.

STANDARD-VAGUUM

. - Morketers of Quality Asphalt Products

BURMAH-SHELL OIL STORAGE & DISTRIBUTING CO. \“ - it

e

& '
. H - P]e&se mentjon thi' iom&] when rep] ing to &dve‘bi”mqn" .

Please mention this journal when roplying to advertisempnts.
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Mete fok yousr

DRAINAGE ALLOCATION

dere is a sure way to save money on small
bridges, culverts and other drainage structures.
Just specify ARMCO MULTI-PLATE Pipe, Arches
and PIPE-ARCHES. :

The precurved, corrugated metal plates are light
in weight and easy to handle. Unskilled labour
quickly bolts them into sturdy, long-lasting struc-
tures. Only afew simple hand tools are needed,

Your completed MULTI-PLATE structure will re-
quire practically no maintenance. And if condi-
tions change, MULTI-PLATE can always be exten-
ded; or if necessary, completely dismantled and
re-erected at another location without loss of
material.

ARMCO MULTI-PLATE is especially economical
to transport. Individual sections nest into small,
compact bundles, Write for complete data.

—
ARMCO ~'\/° INDIA LTD.

21, ESPLANADE MANSIONS
CALCUTTA.

The Ruston Atomiser is a simple, sturdy piece of mechanism,
and is less likely to get out of order than any other type. Wear does,
however, take place and it is wise therefore to test the working of
the atomisers from time to time and replace any parts which have
become worn or damaged. ‘

The satisfactory running of an oil engine is largely dependen
upon the condition of the atomiser or atomisers.

We strongly recommend every user of Ruston oil engines to
invest in a Ruston Atomiser Testing pump as illustrated.

The pump is easily used, and when employed regularly will
save money by enabling a user always to keep the fuel injection
system of his engine in perfect working order.

o

GREAVES COTTON & CO.LTD.

ASSAM RAIL LINK
“'‘Armco Multi-Plate Pipe Bridge.'*

{, FORBES STREET, P. 0. BOX NO. 91, BOMBAY 1.
Branches AHMEDABAD . KANPUR . MADRAS . NEW DELN!

Ploase mention this journal when replying to advertisements,
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QUEENS (CALCUTTA. SURFACED WITH A 3" WET SAND TAR CARPET

7?_5/é,l i

‘e PR
R o

R
-

IAN ROAD TAR

PROVIDES ; THE

~DUST FREE WATERPROOF DURABLE
SURFACE OF THOUSANDS OF MILES OF

Ny bl
D)) oo 2 Né(g)on ROADS IN INDIA.

SPECIFICATIONS AND TEHNICAL ASSISTMCE ALWAYSH AVAILABLE
N>/ 49
SHALIMAR TAR PRODUCTS (1935) LTD.

i AMBALA - BOMBAY - CALCUTTA - DELHI - LUCKNOW

. e
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