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nfernational TD.24 crawler troctor
with hydroulic bullgrader

Internotional 21.75 two-whee! rubber.
tired fractor ond 18 yard scraper

Internahional TD-14A crawler tracior
with hydraulic skid-shovel

Now ~ grouped under the world-famous IH symbol — International
offers a complete line of heavy-duty machines for every phase of
earthmoving. This means that now, more than ever, your Interna-
tional Industrial Power distributor is your “Earthmoving Head.
quarters”— a single source of supply for machines, service and parts.

You'll find the right equipment to power your job faster, better
and more profitably ~ backed up by unsurpassed service facilities
and parts supplies to keep your equipment operating. You cut downe
time, pile up profittime every time with International.

A demonstration will prove that it's International “Power That
Pays”—see your IH distributor today. International Harvester Ex-
port Company, Chicago 1, U.S.A.
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International 2175 # heel rubber-tired
tractor and botiom dump wagon
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with ¢oble tilt.dozer
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@ equipment

¢ Seven powerful crawler tractors headed by the giant TD'24

® Twenty-two matching hydraulic and coble controlled bulle
dozers, bullgraders and tilt-dozers

® Four d-wheel scrapers malched for use with the TD-24 and
TD-18A tractors

® Two high-speed, 2-wheel rubber-tired tractors with 18and 13
yord scrapers

® High.speed bottom dump wagan with 20 yard capocity
matched to the 2T-75 troctor
® Eighteen 6 ond 4 cylinder diesel and carbureted power unity

® A complete line of auxiliary equipment including coble con.

trol units, generators, Pumps, pipebooms, skid and dozer
shovels

VOLTAS LIMITED

Suceessors to the Lngineering and Iiport Divisions of

BOMBAY - CALCUTTA

- INTERMATIORAL
Volkart DBrothers HARYVESTLR

MADRAS - COCHIN

NEW DELHI - LUCKNOW - AHMEDABAD -
SECUNDERABAD

Please mention this journal when replying to advertisements,



Transport-Communications Monthly Review ‘ July 1935 Transport-Communications Monthly Review July 1955

'ONE BASIC MACHINE
" 'FOR MANY JOBS

§ ) &‘ ! % g ?k\
S =>4 . o

SOME OF MANY When one machine does the work of two,

P&H ADDED VALUES it is a good investment. But, when one

machine can be used for six types of

® Simplified front end attachments ;’vg{{k'P it becgmes Isa bettelr) investmen;.
3 . ower Shovels may be converte

* ﬁiw‘:ﬁzi construction of rolled for service as (1) shovel, (2) dragline
v (3) crane, (4) clamshell, () trench hoe,

® True tractor-type crawlers () or pile driver. Easy conversion with
‘® Smooth hydraulic control front end attachment means Jess idle
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CHIEF ENGINEERS’ MEETING.

INDIAN ROADS CONGRESS
NINETEENTH SESSION—SRINAGAR 1955

THE Indian Roads Congress held its Nineteenth Annual Session from the
18th to 25th of June 1955 at Srinagar, the summer capital of Jammu &
Kashmir State.

F"é::.m P

SHRI H. P. MATHRANI DELIVERING THE PRESIDENTIAL ADDRESS.

The President receiving the Sadar-I-Riyasat

44TH COUNCIL MEETING.

The Session was inaugurated by Yuvaraj Karan Singhji, Sadar-i-Riyasat,
Jammu and Kashmir State, on the 19th June, 1955. 233 delegates from all
parts of India attended the Session. This was the first meeting of the Congress
in the State.
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Shri H. P. Mathrani, Consulting Engineer (Road Development) and Joint
Secretary to the Government of India, Ministry of Transport, delivered the
Presidential Address. The President said that the expenditure on road
development in the second Five-Year Plan is likely to be about Rs 350 crores.
Out of this, the Central expenditure will amount to Rs 125 ecrores including
Rs 60 crores for National Highways. The President called upon research
workers to evolve ratiopal formulae for the design of pavements and
emphsasized the need for enacting Highway Laws to prevent ribbon develop-
ment and encroachments on roadland.

Yuvaraj Karan Singhji, Sadar-i-Riyasat, Jammu and Kashmir State,
inaugurating the Session said that because India was a vast and varied
country it was important always to keep in mind its fundamental unity and
strengthen it in every way. He added that in the development and strengthen-
ing of this national consciousness an improvement in the means of communi-
cations, particularly roads, will make a substantial contribution.

The * Indian Roads Congress Medal” was awarded to Shri Goverdhanlal
for his Paper on ** The; Design of Small Bridges and Culverts . Also, the
Paper on ‘“ The Stabilization of Certain Clayey Soils in India by Heat
Treatment '> by Col. S. K. Bose was commended.

Shri Goverdhanial
receiving the
I. R, C. Medal,

Messages of goodwill from the Prime Minister of India, Vice-President of
India, Deputy Minister for Railways and Transport, Government of India,
Prime dMinister of Jammu and Kashmir State and several others were
received.

sion.

The Panel discussion on * Surface Dressing with Bituminous Binders

was also arranged,
4

Nine Papers were discussed. About 70 speakers took part in the discus-
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Shri Iyer replying to
comments on his Paper,

There was the usual round of committees and Council meetings.

The Specifications and Standards Committee discussed, among other
things, the specifications for physical tests for road stones, specifications for
light chipping tar carpets, Hindi equivalents for Highway Engineering Terms,
and Standard practice for location of borrow pits.

The Research Organization Division discussed many Research Notes on
the work done in Road Research Laboratories in India.

The Education Subcommittee considered the details of a Refresher course
to be introduced for the benefit of Highway Engineers holding posts of
responsibility. The Subcommittee also approved the details of a syllabus for
Highway Engineering Course for including in the curricula of Engineering
Colleges in India.

The Soil Research Subcommittee discussed the question of issuing specifi-
cations for stabilized soil road construction in India. The Subcommittee also
considered the question of requesting the Government of India to finance the
cost of construction of some experimental soil-cement stabilized subgrades
for rural areas where the cost of soling is prohibitive.

The Manufacture of Road Making Machinery and Mechanization Sub-
committee examined the question of the manufacture in India of concrete
mixers. The question of manufacturing stone crushing plant in India was
also examined. The Committee noted that it will be possible to manufacture
Diesel Road Rollers in India within the next 18 months.

The Road Transport Operation Cost Committee met under the chairman-
ship of Shri H P. Mathrani, Consulting Engineer (Road Development),
Government of India. The Committee studied the statistics supplied by
private operators and State Transport undertakings and took into account the
results of the extensive experiments conducted in the U.S.A. The
Committee also had before them a report on experiment carried out by the
Bombay State Road Transport Corporation for studying the question. The
Committee felt that the various operators were working under widely different

2 i
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conditions and consequently the figures supplied by them were not
comparable. Tt was, therefore, decided that two major State Transport
undertakings should be requested to carry out special experiments on the
same lines as those carried out by the Bombay State Road Transport
Corporation, but more carefully and scientifically designed and on a more
extensive scale. The Committee decided to submit an Interim Report based
on the results of the experiments of the Bombay State Road Transport
Corporation, but their final report would be submitted only after the results of
the proposed experiments are available.

The Council held its 44th and 45th meetings, The Council reviewed the
work done by the various committees and appointed a Road Transport
Development Committee to study the transport problems of the country and
to make recommendations, At the 45th Council meeting, Shri K. K. Nambiar,
Chief Engineer (Highways), Madras, was elected President. The Vice-
Presidents elected were Shri M. S. Bisht, Chief Engineer, P.W.D.,, B & R,
Uttar Pradesh, Shri D. N. Gupta, Chief Engineer, P.W.D., B & R., Jammu
& Kashmir, and Shri W. A. Griffiths, of Messrs Burmah-Shell Co., Itd.,
Madras.

Bakhshi Ghulam Mohammad declaring the exhibition open,

.
oH

Many State P.\W.Ds. and engineering firms participated in the exhibition.
A list of Government Departments and firms, who participated in the exhibi-
tion, is published at page 21.

Some of the Council members who attended the
45th Council meeting.

The Chief Engineers also held a meeting during the Session. They
discussed the progress in the preparation of the second Five-Year Plan of
Road Development.

On the, 19th evening, Bakhshi Ghulam Mobammad, Prime Minister,
Jammu & Kashmir State, opened the Technical Exhibition arranged by the
Indian Roads Congress. He visited every stall and showed keen interest in
the exhibits, Bakhshi Ghulam Mohammad visiting a Stal,
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The Prime Minister, Jammu and Kashmir State was also ¢ At Home’ to
the delegates. He congratulated the Indian Roads Congress for its fine work
and stressed on the role of engineers in Five-Year Plans. The construction of
the road from Pathankot to Srinagar was a great achievement to the credit of
engineers. Bannihal Tunnel will be a further step towards the progress of
Kashmir. But more and more roads and tunnels will be required to develop

Kashmir,

Yuvaraj Karan Singhji visiting stalls,

At Home to the Delegates

o of siver Jhelum, wore JuneTI}l;5SSession which commenced on the 18th June concluded on the 25th
ol under progress, the Sind .
Joinery Mill was also arranged.

Trips to Gulmarg and Veerinag—th
arranged. The  inspection of Banni}%al Tfmflel”
Hydro-electric Works and the Government

8
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PRESIDENTIAL ADDRESS
TO THE
NINETEENTH SESSION
OF THE

INDIAN ROADS CONGRESS

By
Surt H. P. MATHRANI

Srinagar, June the 19th, 1934.

Sadar-I-Riyasat, Ladies and Gentlemen;

S President of the Indian Roads Congress, it is my most pleasant duty and
privilege to express our gratitude for your having kindly consented to inaugu-
rate this the 19th Session of the Indian Roads Congress.

I extend a cordial welcome to our distinguished guests, ladies and gentlemen,
who have so graciously responded to our invitation and spared time to attend this
function. A Society like ours derives inspiration from, and grows on the interest,
which you, the representatives of the public, take in its activities. Though the
technical details of our work may be complicated and not easy for lay people to
understand, every citizen can appreciate good planning and good execution of roads.
It is your lively interest, judicious appreciation, and constructive criticism that help
s great deal to keep us on even keel. It isin the course of contacts like this that
our plans and problems are presented in their proper perspective before you with a view
to evoking your understanding and co-operation.

To members and delegates who have assembled here, my hearty congratulations
on yet another year’s successes, through hard and intelligent work, in your endeavour
to improve and expand the country’s road system. We are here to pick up again the
threads of our discussions from where we left, and go forward gathering and dissemina-
ting knowledge and perfecting techniques through which we hope to play no mean
part in the nation’s march to prosperity. :

I am very glad to announce that we have received messages of encouragement
from our Prime Minister, Shri Jawaharlal Nehru and from Shri Alagesan, Deputy
Minister of Transport, Government of India. Before I proceed further I shallread
these messages.

We are deeply indebted to the Government of Jammu and Kashmir for inviting
us to hold this Session at Srinagar, the ancient city founded by Asoka, who was also
the founder of highways in this country and which is surrounded by beautiful lakes
and fine Mughal gardens. They have been inviting us so graciously for the past
several years and, although the lure of the beautiful Kashmir was tantalising the
minds of all of us, we had to restrain our feelings and to postpone the holding of a
Session here to & time when we could see the construction of the Bannihal Tunnel.

A sincere word of thanks is also due from us to the local officers who have taken
much pains and devoted considerable time to the making of excellent arrangements
for our stay and work. ‘

Lying in the lap of the lofty and hoary Himalayas, this valley of Kashmir is
incomparable in beauty : the world has nothing more fair to show. Before proceeding
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to the business part of my address, I pay my homage to this jewel among the valleys
of the world. Though many poets have paid eloquent tributes to the eternal charms of
this Paradise on Earth, I cannot restrain the urge of making a humble offering,
artless but straight from the heart. Nature must have fashioned this land, with
its legends and mythology going back to the epic past, as a sporting ground for gods
and passed it on to man when he inherited this Earth.

The people of this valley are not only handsome of form and features, they are
also intellectually a great race. The process of Evolution, by which Life is for ever
straining to achieve physical and intellectual perfection, must indeed have reached rare
heights in this race, from whom descends our beloved Prime Minister, that man of
destiny who is trying ever so earnestly to prevent the human race from annihilating
itself. :

Srinagar is famous for its art and craftsmanship. We shall have some opportu-
nities between our deliberations to see and appreciate its carpets, shawls, embroidery,
waod and silver work. And I am sure every one of us will carry home some of these
things as souvenirs.

The crisp and bracing climate of this place and the fascinations around us have
already, within the short time we have been here toned up the body and mind.
The spirit is now eager to get down to the work that lies ahead of us.

Kashmir, like the rest of India, is determined to push forward on the path of
progress and, peacefully but unswervingly, reconstruct & stable and prosperous regime
for herself. She is conscious of what is good or bad for her aspirations and we wish
her Godspeed,

President delivering the Address,

Development of highways, as part of the essential programmes of a Welfare
State, is not a new conception. In India, Emperor Asoka recognised, even in the 4th
century B.C., the importance of highways for building up the strength and prosperity
of hisrealms. He gave the country, as we know it, a good network of roads.
Thereafter, over the centuries that rolled past, road development was slow and cheque-
red, depending chiefly on the spurts of energy of some rulers who, in between their
preoccupation with wars realised that roads were essential for promoting agriculture
stimulating trade, facilitating pilgrimage, warding off famines, and retaining control
over the country.

In comparatively recent times, the invention of the steam engine gave impetus
to the construction of railways and development of roads was neglected. But this did
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not provoke any public protest because the bad condition of our Foa.ds did not seem to
matter seriously to the bullock cart and the pack animal which remained, until
recently, our only means of road transport.

With the advent of the automobile, however, quickly arose an urgent and
insistont demand for well surfaced and fully bridged all-wgather_ roads. It was then
that the development of roads came in for serious consideration at the hands of
Government.

The Jayakar Committee was appointed in 1927 to look into the requirements
of the situation. As a result of their recommendations, the Central Road Fund was
created in 1929. A part of the customs and excise duty on petrol began to be credited
to the Fund. Grants from this Fund were given to States for road .development,
particularly in rural areas. But much work could not be done under th&s scheme as
the annual contributions to the Fund amounted to Rs 1} crores only. With the growth
in petrol consumption and increase in the rate of contribution to the Fund from two
annas to two annas six pies, the revenues of this Fund mcreased'from Rs 1.5 crores
to Rs 4.5 crores. Although this amount is very small compared with the needs of ’ghe
country, a fair amount of work reckoned over a .number of years has been carried
out in the country by the resources provided by this Fund.

The Jayakar Committee also stressed the need for creating a forum for bringing
together road engineers in the country, so that they should discuss t.he science and prac-
tice of road construction and maintenance. In pursuance of this recommendation,
the Indian Roads Congress came into being in 193% when the Central Road Fund was
placed on a permanent footing by the Central Legislature.

Before the Indian Roads Congress was created, it was not possible for road
engineers in India to get together and discuss questions relating to the adminis-
tration, planning, design, construction, operation ,use and rpa.mten_ance of roads,
Very little of experimental or testing work was undertaken with a view to improve
the technique of road construction, and that little was seldom correlated in an effective
way. On policy matters, the Provincial and Centr?.l Governments had no organlzed
way of obtaining the collective opinion of road engineers in the country. No stan-
dards of road and bridge design existed for uniform application ?hroughout the country.
The Indian Roads Congress was created to make up these deficiencies.

In the limited time at my disposal, it is not possible for me to give a complete
picture of the nseful work done by the Congress in the fulfilment of its objects. Sol
will be brief.

In the course of the last 21 years, it has done very valuable work. Its activi-
ties are many and have been enumerated on similar occasions in the past. I wish to
mention that, working through its technical committees and subcommittees, it has
prepared and published many useful standards for road and bridge design. It has
sponsored and correlated research and disseminated knowledge gained through
research. In its journals, it has published 170 technical Papers which have been dis-
cussed freely during its annual sessions.

The Congress has taken a very active hand in guiding Government in regard to
questions connected with the road development policy and administration. For
instance, it has been stressing the neced for provincializing District Board Engineering
Services concerned with roads, and has also been pressing for drawing up compre-
hensive road development plans and for providing assured finance for them. In
matters like this, the Congress has frequently assembled conferences of all the Chief
Engineers of the country to deliberate and make their recommendations to
Government.
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The most important of the Chief Engineers’ conferences sponsored by the Indian
Roads Congress was the one assembled in Nagpur in 1943. The well-known historic
document on road development, known as the Nagpur Plan, emerged from the delibe-
rations of that conference.

In the year 1943, the second World War had come to our own door and our
railways were not able, by themselves, to cope with the large-scale movement of men
and materials required by the exigencies of the war. Transport by railways had to
be supplemented by road transport. During those days, frantic efforts were made
to build many roads for the defence of the country and this was a forceful reminder to
us of the woeful inadequacy of our roads zis-a vis the nation’s needs of defence and
trade. This awakened us to the imperative necessity of undertaking a comprehensive
and well integrated countrywide programme of developing road communications.

The outcome was the Nagpur Plan which provided for balanced development
of all classes of roads and laid down sound principles for determining priorities and
phasing out execution of road projects essential for the immediate needs of the
country.

This Plan provided for increasing the length of hard surfaced roads from 83,000
miles to approximately 1,23,000 miles, and the earthen roads from 1,32,000 miles to
2,08,000 miles, in the area of the Indian Union.

During the last war, there was considerable activity in respect of road develop-
ment, but this slackened off immediately the war was over, and not much progress was
made before we embarked on the first Five-Year Plan,

At the commencement of the Plan, the country had 97,000 miles of hard sur-
faced roads and 1,47,000 miles of unsurfaced roads. The Plan provides for an addi-
tion of 10,000 miles of hard surfaced roads and 20,000 miles of unsurfaced roads.
Thus, at the end of the Plan period, we expect 1,07,000 miles of hard surfaced and
1,67,000 miles of unsurfaced roads.

The main deficiency in our roads was the lack of bridges, particularly across
major rivers. The increase in the milage of roads, by itself, does not give an ade-
quate idea of the magnitude of work involved in developing road communications
in the country at the present stage, when almost all the big rivers have to be newly
bridged. We are constructing thousands of culverts and small bridges and scores of
very big bridges, varying in length from 500 ft to 7,000 ft, to give the country an all-
weather road system. The mighty rivers of India present a number of difficult prob-
lems to the bridge engineer. These rivers meander about freely in alluvial beds and
scour very deeply in high floods. In some of these rivers, the floods rise more than a
100 feet. Bridging them requires careful selection of sites where they meander least
and elaborate calculations to determine the probable high flood discharges, the depth
of possible scour, and the suitable type of construction. It is these problems that
require all the ingenuity and skill the road engineer can muster.

On National Highways alone we have taken in hand the construction of 75
major bridges and hope to complete about half of them during the current Plan period.
Considering the difficulties that we have met, this is not a small achievement.

In building a big bridge across the Katjuri river near Cuttack, we met with
artesian conditions. Here, as soon as the wells that were being sunk for the founda-
tions of the bridge, pierced through the impervious strata, the impounded water from
below began to rush out through the wells. This, in turn, made the wells unstable and
they began to sink rapidly by their own weight. It was an engincering feat to prevent
them from going down indefinitely and to make them hold the weight of the bridge
amounting to 1,200 tons per pier.
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Coming to the progress of projects included in the first Five-Year Plan, we have,
speaking broadly, been able to keep up to our programme of work and we hope to
achieve the targets by the end of the Plan period. In fact, I have every hope that
improvement of road surfaces, particularly of National Highways, will progress ahead
of the plan.

Road engineers are now busy preparing a second Five-Year Plan and the Plann-
ing Commission have tentatively approved the proposals in respect of roads in the
Central sector. This plan is likely to provide roughly Rs 60 crores for development
of National Highways and Rs 44 crores for other roads like the West Coast Road for
the development of which the Central Government have agreed to give financial assis-
tance, and other roads of special economic and inter-State importance. This amount
of Bs 104 crores will be further supplemented by grants from the Central Road Fund
to the extent of about Rs 22 crores. Thus, the Central expenditure on road develop-
ment in the second Five-Year Plan will amount to about Rs 123 crores against the
total expenditure of approximately Rs 60 crores in the first Five-Year Plan period.

As regards the States sector, the plans are in the course of preparation and it is
expected that the development expenditure on roads in this sector will be of the order
of Rs 225 crores, against a provision of Rs 90 crores in the first Five-Year Plan.

Possibly at the rate now envisaged, the Nagpur Plan targets in respect of length
of roads, metalled and unmetalled, will be nearly reached in the second Five-Year
Plan. Targets in respect of bridges may, however, takeone more plan to attain.
The stage will then be set for bolder planning and greater achievement in the years
to follow. ‘

Mention must be made here of the highlights of road development in Jammu
and Kashmir. For the hilly State of Jammu and Kashmir, roads are its life line as
there are no railways or navigable streams, and roads provide practically the only
means of communication. It was to provide the main artery of life that Pathankot-
Jammu road was constructed in recent years at a cost of about Rs 3.3 crores. In view
of the very rapid development of traffic on this road, widening of its carriageway to
provide for two lane traffic and replacing its causeways with bridges, have been taken
in hand and are now in progress. The construction of Udhampur-Dalhousie road,
which is required for the economic development of a large area of the State, has also
been recently taken in hand at the estimated cost of Rs 3.0 crores. The Pathankot-
Jammu-Srinagar-Uri road has been (provisionally) classified as a National Highway
and will now be maintained and improved from Central funds. The State started
participating in the Central Road Fund in May 1934.. 1t is gratifying to note that the
State Government, too, has of late been going ahead with its own programme of road
works. During the last two years, two hundred and nineteen miles of existing roads
have been improved and developed, 4,500 ft of bridging has been nearly completed,
and 225 miles of new roads and tracks have been added to the State’s road system.
By the end of 19553-56, 200 miles more of new roads and another 2,500 {t of major
bridging are expected to be constructed, and 263 miles of existing roads upgraded, and
all this is in addition to the 400 miles of roads maintained by the Army,

The most important feature of road development in the State is going to be the
construction of the Bannihal Tunnel through the Pir Panjal range atan altitude of
7,300 ft, which is more or less the snowline. At present, the Jammu-Srinagar-Uri
road, the main artery of the State, crosses the Pir Panjal at an altitude of about 9,000
ft and this part of the road remains snowbound for over four months in the year.
Since this road is the only means of communication between the State and the rest of
the country, it is essential to make it an all-weather road. With that object, the cons-
truction of the Bannihal Tunnel has been started. This tunnel will be over a mile
and a half long and will be one of the longest road tunnels in the world, there being
less than half a dozen road tunnels that can claim to be as long or a little longer.
There exist several long railway tunnels, but the problems which a road tunne}
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presents are much more difficult then thosc of a railway tunnel. Motor velicles using
the road tunnel generate a considerable amount of carbon monoxide and until and
unless this poisonous gas is sufficiently diluted, there is danger to human life in long
road tunnels. Apart from the problem of ventilation, there are other problems in long
road tunnels, namely, fires, accidents to motor vehicles, lighting, etc., which have to
be carefully tackled and necessary safety devices provided. After a study of many
existing road tunnels of the world, it has been decided that it would be cheaper and
safer to construct a two-tube tunnel, each tube for trafilc in one direction, and to
ventilate the two tubes by the forced longitudinal system of ventilation to dilute
carbon monoxide in the tunnels sufficiently to make them safe for human beings. The
two tubes will be inter-connected by cross links through which pedestrians could cross
from the footpath of one tunnel to that of the other in case of fire or some other
emergency. 1t is estimated that this tunnel, including its ventilation and safety
devices, will cost about Rs 3 crores. This cost is being borne by the Central Govern-
ment, as the Jammu-Srinagar-Uri road is a National Hichway. The project is expected
to be completed in all respects in about three years. It is, however, proposed to have
one of the two tubes completed and brought into use in the cold weather of 1956-57 for
regulated one-way traffic. I have not come across a single road tunnel of comparable
length in the world which was designed and constructed in a period of less than six
years from the date of conception of the idea to build the tunnel as will be the case in
respect of this tunnel. In fact, T am not aware of any tunnel of corresponding
magnitude, the completion of which took less than a quarter of a century from the date
of conception of the idea to construct the tunnel. The idea of constructing the
Bannihal Tunnel came from the Jammu and Kashmir Government in the beginning of
1932, At that time no detailed ground or geological surveys were available, nor was
any information available about the meteorological conditions at the site. The ground
and geological surveys were completed in the remarkably quick time of about eight
months. DMeteorological data is still being collected as these observations have to be
made over a long period to get reliable data for designing artificial ventilation of the
proper magnitude. This tunnel, when completed, will have very far reaching effects
on the development of the Kashmir Valley. It is not possible today properly to
appraise the role this tunnel will play in shaping the future of this part of our country.
We, engineers, could be rightly proud of such an achievement,

We are now spending enormous sums of money on road development and have
to aim at getting the best out of the country’s money. This can be done by improving
our standards and specifications so that the construction cost is lowered and the life of
structures increased. These improvements have to be based on research—research
inside the laboratory followed by experiments on models and then by trials on the
field scale.

Rescarch workers are busy throughout the world making valuable additions to our
knowledge. We must also redouble our efforts in this field so that, in the context of
our own requirements, we can claim that our theories of design and our processes of
construction are not irrational and out-dated. It is not enough merely to assimilate
what others are discovering and apply it to our conditions by chopping and changing
here and there. We must find our own original solutions of the problems that face us.

Highway engineers require a rational theory for designing road pavement.
Tremendous effort is being made all over the world to understand the mechanics of soil
and its relation to the design of road pavements. I appeal to research workers in this
country to take a hand in that effort. I am conscious that in matters of research, we
have had to start from scratch and all 1 wish to point out is that we must keep alive
the desire to make up the leeway and come abreast of our requirements arising out of
our colossal road development programmes.-

It is not only essential to build more and better roads but we must also ensure
that the roads we build remain free from haphazard growth of building called * ribbon
development”’ along them and from encroachments. This can be done by improving
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the working of the present laws and enacting new Highway Laws. A beginning has
been made in respect of the latter in some States but we must step up the progress, as
otherwise there is risk of our beautiful new roads being ruined, particularly near towns
and cities by the unregalated growth of buildings along them. At present road
engineers have po powers to get encroachments within highway limits removed. Al
that they can dd is to request the local revenue suthorities to do se. In this respect,
our experience is sad, with the result that encroachments are increasing and highways
being built at tremendous cost are being spoiled. Indesd, the present system is
working so adversely against road interests that new legislation giving necessary
powers to the road authorities to remove encroachments should have preceded our
embarking on large road development programmes.

I cannot over-emphasize the imperative need for passing Highway Laws, if we
wish to derive the maximum benefit from our roads. The traffic must Sow freely along
them. You are all aware of the congestion and risk of accidents that exist on roads
in built-up areas. It costa colossal amounts of money and yet it is not always possible
to improve roads, once they get built upon, to meet the inereasing needs of traffic and
ta ensure safety of life. 1 may mention' that the Government of India are seriously
concerned with the problem of improving existing links of through roads in urban
areas, constructing by-passes round sowns replacing level erossings with over-bridges,
snd so on. The benefit that these measures are intended fo give can be made
permanent only if encroachments are rigorously stopped and ribhon development is
prevented.

We, Road Engineers, are happy at the road development but we have to be
prepared to shoulder much greater responsibilities and put in wuch harder work than
ever before. Tor the successful implemenfation of our big plans, engineers will
require not only expert knowledge butb also have to cultivate many other inteliectual
and moral qualities, such as bonesty, courage, independence of thought, sound judg-
ment, fairness and good sense. A practical engineer must have all these 'qualities to
be successful in his professional and technical work. And, when he has them, his
responsibilities will no longer be confined to the tendering of technical advice only ; he
will inevitably be called upon to taks an active part in framing policies ¢n economic
and administrative problems associated with his projects.

I thank you, Ladies and Gentlemen, for your giving me a patient hearing.
I request you, Sir, to declare open this Nineteenth Session of the Indian Roads
Congress,

JAT HIND

DEFINITIONS OF HIGHWAY ENGINEERING TERMS

CUT: The material excavated {o make a cutting.

GUTTING: That portion of the site of a road where the
formation is attained by excavation below ground
level,

Hesearch s an investment in kuowledge—It is probably the highest
pielding form of investment in economic history.
Lord Hulsbury.
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INAUGURAL ADDRESS

Delivered by Sadar-I-Riyasat Yuvaraj Karan Singh,
at the Nineteenth Session of the Indian Roads Congress,
at SRINAGAR, on the 19th June, 1955,

Ladies and Gentlemen,

] am happy to welcome you all to Kashmir. If the venue of a conference has any

- effect upon its deliberations I am sure your holding this session amidst such
charming and inspiring surroundings will add greatly to the success of your work.
For many of you I expect this is your first visit to the Valley, and I hope that your
stay here will be comfortable and pleasant.

Roads can truly be described as the Lifelines of Civilization. Ever since the
dawn of recorded history men have travelled over the face of the earth, and as the
primary means of locomotion available to us are our legs, the paths whereby man
travelled from one place to another took on great importance. Through the centuries
forests were cut, mighty rivers spanned and mountains bored until today we see that
over a larger part of the world’s land mass there is an extensive system of roads. Here
in India we have a tradition of road-building going back several thousand years and
some of our greatest emperors were keen road-builders. Nevertheless, keeping in
view the vast land space that our country occupies and our huge population, it has to
be admitted that our road development is still far behind our requirements.

Yuvraj Karan
Singhji delivering
the Inaugural

Address,

Until recently the economic development of our country had been proceeding
upon a somewhat haphazard basis and roads also did not come under any really
co-ordinated system of national development. With the advent of freedom, however,
came the realization that if we are to rapidly and substantially improve the living
standards of our people and add to the national wealth of our country it was essential
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that our economic development should be properly planned, so that we could use our
resources in a balanced and co-ordinated manner to bring about the best poasible
results in the shortest possible time. The first step towards this was our first Five
Year Plan which is now drawing to a close. Keeping in view the tremendous difficulties
involved in planning with very limited resources and without adequate statistics or
experience, I think we have no reason to be ashamed of what has been achieved.
Nevertheless this represents only a beginning in tackling the huge problem of national
economic reconstruction that from now on is bound to be our predominant concern.
In this great adventure the development of communications will play an invaluable
part and, as roads are still by and large the main arteries of travel, it is clear that the
development of roads in our country has an importance that cannot be over-estimated.
Obviously the concept of the Welfare State will not become a reality if large sections of
our population remain cut off from the main streams of progress.

There are to my mind several aspects which bring out this great importance.
To begin with it is hardly necessary to repeat that economic progress will be greatly
hastened by an improvement and expansion in the network of roads. The age-old
concept of the self-sufficient village has, for better or for worse, broken down and it is
now essential that even the remotest village in India should be incorporated in the
national economy. This can only.-be done if every village is connected with a
motorable road and, however staggering the implication of this may be, it is surely the
goal towards which we must look forward. Secondly, there is the question of defence.
We are a nation pledged to peace and we are doing all we can in the international
sphere to coniribute towards harmony and a lessening of tensions. Nevertheless, we
must always be prepared to defend aggression against our country, and for this pur-
pose a well-developed system of roads takes on considerable significance.

In addition to economic development and defence there is another aspect which,
though less tangible, is certainly nonetheless important. Our country is so vast and
varied that it is important always to keep in mind its fundamental unity and to
strengthen this in every way possible. It is time that we stop thinking of ourselves in
provincial or regional terms, and begin to consider ourselves Indians first and foremost
and, after that, as members of the great brotherhood of Humanity of which nations
are after all but constituent units. In the development and strengthening of this
national consciousness an improvement in the means of communication, particularly
roads, will make a substantial contribution.

I might now turn to the special significance of roads in our State. This has
already been well brought out by Shri Mathrani in his presidential address and it
remains for me only to reiterate that our terrain is among the most difficult in the
world and that without a well-developed system of roads we are completely isolated.
Since 1947, mainly as a result of the peculiar conditions that arose here, great improve-
ments have been made. The Pathankot-Srinagar road has been tremendously
improved, and I must pay a tribute to the Engineers and men of the Indian Army
who have built roads over very high passes and mountainous terrain in the face of

" great difficulties and hardships. These roads have openzd out large areas of our State
which were previously quite inaccessible except on foot or horseback, and have thus
contributed greatly towards their economic development. In our development plans
we are laying great stress upon a further improvement in our roads, and the new
Banihal Tunnel which has been undertaken by the Central Government will be the
highlight of this programme. The Udhampur-Dallkousie road, work on which has
already begun, will also be a project of major importance.

I would like here to take the opportunity of stressing the importance of road
development not only in Kashmir but in the entire mountainous and submontane
region of our northern frontier stretching from Kashmir all the way to Assam. This
development is of great national importance from many points of view and we can
draw inspiration from the remarkable achievement of our friendly neighbour, the
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great nation of China. They have complsted within a ccmparatively short time
two mighty highways, the Tibet-Sikiang and the Tibet-Tsinghai roads. This was done
in the face of the most incredible difficulties and will rank among the major achieve-
ments of the road-building in the history of the world. I am confident we shall not
lag behind in this respect.

~ Finally, T would like to dwell for a moment upon the great importance of the
Indian Roads Congress, and to congratulate the organization for the excellent work
that it has been doing in the service of the nation. A forum where road engineers
from all over the nation can regularly get together for technical consultation, research
and co-ordination is clearly of the utmost importance, and I am confident that as time

goes b)_* it will progressively play a still more important and valuable role in the
unfolding of our national destiny.

I wish you all success in your deliberations.

. MESSAGES

to
the Nineteenth Session of
THE INDIAN ROADS CONGRESS

held at Srinagar from 18th to 25th June, 1955,

SHRI JAWAHAR LAL NEHRU, PRIME MINISTER OF INDIA.

) I. SEN‘D my good fvishqs to the Annual Session of the Indian Roads Congress,
which is going to meet in Srinagar next month. Communications of all kinds are

essential in any system of Planning. There is grave danger that while we produce
goods, we cannot transport them easily.

In particular, communications have to be developed in our hill areas which
have been largely neglected in the past.

SHRI O. V. ALAGESAN,
DEPUTY MINISTER FOR TRANSPORT & RAILWAYS,
GOVERNMENT OF INDIA.

I HAVE great pleasure in sending my greetings and good wishes to the 19th

Ke;:}l}(;xlliﬁf the Indian Roads Congress which is meeting at Srinagar in beautiful

Srinagar is more than 200 miles away from the nearest railhead and as sucl
you coul(_i not haveychosen a better place in order to emphasise the importance of rocal(i
communication. Ixash'mir provides the proper setting for your annual confabulations.
I have no doubt you will be inspired by its divine beauty. You are doubly fortunate
in that the young and progressive Sadar-i-Riyasat of Jammu & Kashmir has consen-
ted to open your Conference. I personally know the great intcrest he is taking in the
development of road communication in his State, and you will profit by his lead.

~
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You are meeting in the last year of our first Five-Year Plan and on the eve of
the Second Plan. You may have the quiet satisfaction of having achieved the targets
set in the First Plan. The Size of the Second Plan is going to be much bigger than
the first one. You will be called upon to achieve much more during the Second Plan
period. Rural communication is Dbound to claim a greater share of our attention
and resources. It should not be said at the end of the Sccond plan
that any village in India is left without a road. 1 have no doubt that both the
country and the Engineers of the country will rise to the occasion.

T wish every success to the Srinagar Session.

SHRI S. RADHAKRISIINAN, THE VICE PRESIDENT OF INDIA.

T am glad to know that the next session of the Indian Roads Congress is
scheduled to be held at Srinagar from the 18th to 25th June. I send my best wishes
for the success of the session.

P

BAKHSHI GHULAM MOHAMMAD,
PRIME MINISTER OF JAMMU & KASHMIR

Tt was a good thought to hold the session of the Indian Roads Congress in
Kashmir this year. There is no doubt that in the sphere of social reconstruction of
India, engineers have to play increasingly a vital role. Progress in the modern world
is a race for mastery of up-to-date technological methods.

L

It is urgently important for the economic development of our country that
we should have a wide net-work of dependable and cheap roads so that greater econo-
mic activity is stimulated and accelerated in all parts. Lack of a good system of
communications is a sign of backwardness and it should be the concern of all that
the entire length and breadth of India is welded together in a corporate way with
common social and economic pursuits and collective endeavour for their accomplish-
ment.

Messages of Good Wishes and Success of the Session have also been
received from Shri G. M. McKelvie, and the following
Technical Institutions from Australia,

U.S. A, and U. K.

(i) Country Roads Board, Australia.
{(ii) Highway Research Board, U. S. A,
(iii) The Institution of Engineers, Australia.
(iv) The Institution of Civil Engineers, U, K.
(v) American Association of State Highway Officials, U. 5. A.
(vi) American Society of Civil Engineers.
(vii) Bureau of Public Roads, U, S. A.
(viii) Queensland Main Roads Commission, Australia.
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LIST OF GOVERNMENT DEPARTMENTS AND ENGINEERING FIRMS

‘WHO PARTICIPATED IN THE TECHNICAL EXHIBITION AT SRINAGAR.

GOVERNMENT OF INDIA.

Central Public Works Department. Central Road Research Institute.
Ministry of Transport, Roads Wing.

STATES
Andhra - Highways Department Jammu and Kashmir ~ Forests Department.
Bombay - P. W. D. Jammu and Kashmir - Pablicity Department.
Bombay State Road Transport Jammu and Kashmir - Tourist Department.
Corporation.
Bhopal - P. W. D. Madras — Highways Department.
Bihar - P, W. D, Punjab-P. W. D.,, B & R Laboratory, Karnal.
Jammu and Kashmir - P. W. D. West Bengal — Road Development Department.
Jammu and Kashmir - Agriculture Uttar Pradesh - P. W. D., B & R.
Department.

ENGINEERING FIRMS

M/s. Associated Imports and Exports Limited. M/s. Greaves Cotton & Co. Ltd.

M/s.CBurma.h Shell Oil Distributing & Storage M/s. Standard Vacuum Qil Co.
0., Ltd.

M/s. Caltex (India) Ltd. M/s. Willcox (Buckwell-India) Ltd.
M/s. Concrete Association of India Ltd. M/s. William Jacks & Co. Ltd.

TOP OF THE CLASS

CWHAT,” asked the icacher, *“ do we call a person who goes on
talking when no one i8 interested ?

¢ Please, sir, do you mean a Councillor 1’

THE COMPLETE HIGHWAY

) If marimum scrrice fo the pudblic is to be realised, cnvironment is
an essential consideration in fitting the kighway into its surroundings
and in protecting it from undesirable encroachments.
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ROAD DEVELOPMENT IN ORISSA

By C. M. BeExnETT

ORISSA used to be part of the

Presidency of Bengal. Subsequently,
the Province of Bihar and Orissa was
formed, but it was not until 1936 that
Orissa was created as a separate State.
Even then, about;half of what is now
Orissa consisted of a large number of
States and these were merged with Orissa
in 1948, The result of these changes was

[

Bonum Bridge on the Sambalpur-Jharsuguda Road

that there was no planned development of
roads in this State prior to 1948; a large
number of the so-called roads were merely
earthen tracks and there were a very
large number of unbridged river
crossings.

In 1948 a map based on the Nagpur
Plan, showing National Highways, State
Highways and Major District Roads was
prepared. This was approved by Govern-
ment and except for a few subsequent
minor changes, this classification of roads
has been adopted in planning the develop-
ment of roads,

As regards National Highways, parts of
N. H. 5 (Madras-Calcutta), N. H. 6
(Bombay-Calcutta), N. H. 43 (Vizia-

B o " . k
S AXLN LN

nagram-Raipur) and the whole of N. H.
42 (Cuttack-Sambalpur) pass through
Orissa, Taking these as a base, a net-
work of State Highways and Major

District Roads, to coverthe whole of the.

State has been evolved.

Across Orissa, four large rivers (1) the

Mahanadi, (2) the Brahmini (3) the
Baitarani and (4) the Sub-
ernarekha flow to the sea.
The deltas of these rivers
are very flat with the
result that the area bet-
ween the Eastern Railway
line and the sea is liable
to flooding. In these areas,
the roads are in a very
bad condition and im-
provement is both difficult
and  expensive—difficult
because raising the forma-
tion level may introduce
flood problems, and expen-
sive as no stons or gravel
is available.

In the remaining portion
of Orissa, however, road
work is comparatively
simple, as suitable mate-
rials are readily availablg

and except for the large number of bridges
which are required, there are no problems.

During the First Five-year’s Plan about
Rs 200 lakhs will have been spent on
improvement of State roads.

As regards National Highways,
bridge over the Mahanadi on N. H.
has been completed, while construction of
bridges over the Bralimini, Baitarani and
Subernarekha on the same road is in
progress. It is hoped that provision for
bridges over the Mahanadi, Birupa,
Brahmini, Kharsua and Baitarani on
N. H. 5 will be made in the 2nd Five
Year’s Plan, so that by the end of this 2nd
Plan period, all the National Highways in

Orissa will be motorable throughout the
year.

&
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v THE AMERICAN SYS' i‘EM ol

ROADS

OF the 2,993,000 miles of rural roads in

the United States today, almost
371,000 are included in the primary State
hl«rhway systems. These are the main
routeq, carrying most of the traffic, and
they reach every city in the United States.

About 2,537,000 miles are secondary
roads that serve the land and connect the
farms and the countless harmlets and
.cross-roads settlements with the main
highways, The countless have control of
1,709,000 miles of these secondary roads,
and the town and township governments
have control of 609,000 miles. In recent
years, some States have taken over many
or all of the secondary roads within their
borders. The total of secondary roads
under state control is now 219,000 miles.
The State have 9,000 miles of roads in
States forests and parks, also.

The 350,000 miles of city streets in the
United States are largely under the
control of the cities themselves. There
arc about 38,600 miles of principal streets,
which serve as connections for the State
highways, that are controlled by the
State highway departments.

The Federal Government has 76,000
miles of National forest, National park,
and Indian reservation roads under its
control. These, by the way, are the only
roads built and maintained wholly by the
Federal Government. The United States
has no national highway system such as
there are in many other countries.

Out of the 3,343,000 miles of roads and
streets in our country, the most import-
ant oncs, about 145,000 miles of them,
'are numbered and marked with the well-
known U 8 shield, The U 8 numbered
system has nothing to do with the control
of the roads. There are no particular
funds for the system, and no special laws
apply to it. It is an arrangement by the
States, begun in 1928, to provide a con-
venient and simple way to guide travellers
from city to city across the country. Itis
a very practical and useful system, indeed.

'
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\I‘he Fé’deral-And/;S) stc,ms
’ L) . i

’[’he bedr" ald sy \fﬂms ‘do not include
any roads - thlxn’haver’not already been
described.  Theg ite made up of roads
which are parts of the State and local
systems.  While Federal-aid funds are
used in building these roads, they remain
under the control of the State and local

Governments to which they belong.

s’}"";" July 1933

4(,,/

The oldest of the systems is the Federal
aid primary highway system, of which the
rural portion called the Federal-aid rural
primary system, was first laid out by the
states and the Bureau of Public Roads in
1921, It has, of course been changed
somewhat from time to time as the needs
of traffic have changed. The Federal-aid
primary highway system includes 233,
309 miles of roads and streets, of which
215,973 miles are rural roads. They are
the most important State highway roads.

The remainder of the Federal-aid pri-
mary highway system, called the Federal-
aid urban primary system, consists of
17,330 miles of roads within urban areas.
These are the major connections of the
State highway routes through cities, and
other principal city tratfic arteries. During
the first 20 years of Fedeial aid, the main
effort was to get the rural roads surfaced.
In the depression of the 1930’s, some
Federal help was given to cities for high-
way work, in order to make useful jobs
for people who were out of work. Con-
gress first began to provide Federal-aid
funds specifically for urban highways in
the Federal-aid law of 1044, The State
highway departments handle these urban
Federal-aid funds, but of course they work
in co-operation with the cities,

Relatively small amounts of Federal
aid had been provided since 1933 for
secondary or farm-to-market roads. The
Federal-aid law of 1944 called for the
selection of a Federal-aid secondary high-
way system, and the larger amounts of
Federal money now provided for second-
ary roads must be used on this system.
The routes in the system are the most
important sccondary roads, feeding
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traffic from farms and villages into the
main highways and to the market centres.
They were chosen by the States, the local
governments, and the Bureau of Public
Roads, working together. The system,
almost equally divided between local-and
State-controlled highways, now  bhas
439,104 miles.

Included in the Federal-aid primary
highway system is the National System of
Inter-state Highways, perhaps the most
important of all. This inter-state system
was created by the 1944 law, after its
need was clearly shown by several careful
studies by the State highway departments
and the Bureau of Public Roads, The
system is limited by law to 40,000 miles.
Its routes, connecting all the major cities
and production centres, were selected by
the States and the Bureau of Public
Roads, and are the most heavily travelled
in the country. Recognizing the impor-
tance of this system, the Congress provi-
ded, in the Federal-aid Highway Act of
1952, 25 million dollars for exclusive use
on the system in each of the fiscal years
1954 and 19535. In addition, regular
Federal-aid, primary and urban funds
are used for its improvement.

The operation of the Federal-aid pro-
gramme under the supervision of the
Bureau of Public Roads has already Leen
described. ‘The Bureau has its main
office in Washington. In order to work
closely with the State highway depart-
ments, the Bureau has 9 division offices
across the country, and a small district
office in each State. The Bureau works
in close co-operation with the State high-
way departments. Aside from its job of
handling the Federal-aid programme, the
Bureau also builds roads for the Federal
Government, mostly in Federal lands
such as National parks, forests, and
reservations.

The Bureau, as one of its major respon-
sibilities conducts an extensive programme
in all phases of highway research. Far
from being abstract, this research is an
important tool in administrative and
technical  progress. The  Highway
Research Board, the State highway
departments, universities, and other
organizations also do much highway
research work.
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The Bureau is now operating exten-
sively overseas, giving technical aid to
countries that have had little experience
in modern highway practice. It has
provided funds and engineers to the Cen-
tral America republics to help survey and
build the Inter-American Highway, and
to the Philippines for rehabilitation of
its war-destroyed roads and bridges.
Bureau engineers are advising the high-
way departments in Turkey, Ethiopia,
and Liberia.

THE STATE
HIGHWAY DEPARTMENTS

Every State has a highway department,
which- handles the construction, main-
tenance, and management of the State
Lighway system. These are the most
important and the best organized and
equipped road-building agencies of the
Nation. Most States are divided into

districts so that the men who supervise

the construction and maintenance work
will be closer to it. The top manage-
ment of the highway departments varies
among the States: 14 of them'are run by
one executive, usually called the commis-
sioner; 28 are supervised by a group of
men, or commission ; and 6 have both an
executive and a commission.

The departments employ many engi-
neers. But they also have acccuntants,
lawyers, real-estate experts, draftsman,
stenographers and clerks. Many of the
engineers are specialists, in a particular
kind of highway work, such as road or
bridge design, surveying, traffic, mainte-
nance, materials, soils, etc. Some of them
work at research or testing of materials.

While the highway departments design
the road and bridge prejects, they gene-
rally hire contractors to do the actual
building. TUsually each job is advertised,
and contractors send in their bids. The
one who offers to do the work for the
least money gets the job, if he is respon-
sible and capable. During construction,
highway department engineers stay at
the job to see that it is done properly.

Maintenance of State highways is done
largely by employees of the State highway
department. This is a big job. It means
patching broken pavement, putting bitu-
minous coatings on rough surfaces, paint-
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ing bridges and traffic stripes, cutting
weeds, planting trees, removing snow,
setting up traffic signs and signals, ope-
rating draw bridges and ferries, and
many other kinds of repair and upkeep.
This housckeeping of the existing high-
ways is just to the motorist as the build-
ing of new roads.

THE LOCAL RURAL ROADS

More than 18,000 local governmental
units have an interest of some Lkind
in the local rural roads. These include
2,750 counties, 14,500 towns and town-
ships, and 930 special road districts. In
New England the local roads are largely
controlled by the towns, and in Pennsyl-
vania by the townships. In the Southern
and Western States the counties gene-
rally handle local road affairs. In the
rest of the country, with some exceptions,
the counties have charge of the more
important local roads and the townships
take care of the remainder. Thetownships
in a few States have voluntarily handed
over their road responsibilities to the
counties. Some States have taken the
more heavily travelled local roads into
their State highway systems, and in Decla-
ware, North Carolina, Virginia (except in
three counties), and West Virginia all
rural roads are under State control.

The local road units vary in size from
little districts only a mile square to Cali-
fornia’s San Bernardino County, which is
bigger than New Hampshire and Verment
put together. The road systems these
local governments control range from less
than 5 miles to more than 3,000 milesin
length. The money they have to spend
for highway work varies from 500 dollars to
more than 10 million dollars a year. The
size of their hizhway unitsruns allthe way
from a single part-time worker to organi-
zations with more than 500 employees.

Many of the local highway departments,
particularly the larger ones, operate in
much the same way as do the State high-
way departments. Since a large part of
their road systems are earth or gravel,
they do a good deal of construction with
their own men and machinery. Those
that are properly manned and equipped
do an excellent job in maintaining the
local roads.

fi
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Some of the smaller local road units,
howerve, are not so efficiently operated or
well managed. They have small mileages
of roads to maintain, and so cannot afford
specialized machinery or an engineering
staff. There are several possible solutions
to these problems. State-aid and Federal-
aid secondary road funds help the local
governments financially. Many of the
State highway departments have spccial
staffs of engineers to advise the counties
and townships in highway planning and
building. In recent years some of the
local units have pooled their work, in
groups of two or more, so as to make
better use of equipment and skilled
employees, All of these efforts toward
better local road management have been
encouraged by the Federal Government
through the Federal-aid laws.

THE CITIES

There are about 17,000 cities, boroughs,
and villages that are engaged in construe-
tion and maintenance of the streets and
highways within their limits. Like the
local rural governments, the size and
nature of their work varies greatly from
the little village with a few blocks of
¢ Main street >’ to the great cities like New
York and Chicago. In many States the
cities receive State-aid funds, and
in some States the principal streets
carrying the State highway routes into
and through the cities are under State
control. The most important streets
are often on the Fedral-aid urban
system and can be improved with Federal-
aid funds.

City streets, like rural roads, are of
varying degrees of importance. The main
thoroughfares, radiating like the spokes
of a wheel, bring traffic into the business
and industrial centres from the inter-city
and inter-state highways and from the
nearby suburbs. Important cross-town
streets connect these spokes, linking the
different parts of the city. The remainder
of the streets provide local service to resid-
ential areas.

The city highway departments have the
same basic work to do as the counties and
townships, or the State highway depart-
ments. They build, repair, and control
traffic on the streets. But in the larger
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cities the work is difficultand complicated.
Traffic is very heavy, especially during
the morning and evening hours when
people are going to and from work. Most
of the streets have to be paved with hard
surfaces. They are subject to terrific
wear and are frequently cut into for
repair of underground facilities like sewer,
water and gas pipes, and electric and
telephone wires. Street car and bus lines,
and the loadirg and unloading of trucks,
are complications the rural governments
do not have to deal with. To keep traflic
moving as smoothly as possible, cities
need many traffic signals and police officers. |
In the very large cities, the modern
expressway, which eliminates cross traffic,
is the only solution totraffic congestion on
the major thoroughfares.

The lack of parking space is one of the
worst of our present highway problems,
and it exists in cities of all sizes. Parking
meters have helped in making good use of
available space along the curbs, but much
more space is nceded. It can only be
provided by more parking lots and, in the
larger cities, by parking garages. Many
cities are encouraging business men to
construct parking places. Some cities are
building garages with public funds and

Tuly 1935

either operating them or renting them to
private operators.

It is a popular idea that main highways
should by-pass the cities. A lot of traffic
goes in one side and comes out the other,
so why not take it around? Traffic
studies of origin and destination reveal,
however, that the vehicles coming out
are not the same ones that go in on
the other side. Many of them stay in the
city, or at least stop for a while, and
relatively few go right through. For
instance, in cities of 25,000 to 50,000
population, about 22 per cent of the
vehicles want to go through. About 30
per cent head for the central business
district, and the remainder are bound for
some other part of the city. And the
larger the city, the larger the proportion
of traffic that wants to stop. Thus the
main highways will serve traffic best if
they enter ail but the smallest cities and
skirt the area of the central business
district. In the smallest urban places, it
is desirable to locate the bypass as close
as possible to the city. '

(From * Highway in the United States,
U. 8. Department of Commerce, Bureau
of Public Roads”, Washington, 1954).

A VERY GOOD REASON

A TEACHER, in a health tall: to her pupils warned them never to
kiss animals.  ““ Can you give me an instance of the dangers of this,”

she asked.

“ Yes, miss, my Cousin Alice used to kiss her dog.”

“ And what Lappened 27
‘It died.”

FALSE ECONOMY

““ By paying lower wages to inferior workmen the employer thinks

he is saving money.”

28
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CONCRETE ROADS IN CANADA

THE vast arca of Canada, the great

distances between cities and centres,
would seem to call for all the road-build-
ing enterprise and ingenuity which has
bLeen shown by the United States. Yet
Canada has, in fact, lagged behind other
countries in constructing hLer highways
and other roads.

The reasons for this comparative lack
of good roads in Canada are not far to
seek. They lie in the excellence of the
railway system, the early growth of air
transport, the difficulties of the terrain,
the sparse population and the general lack
of Federal co-ordination of highway
projects.

Set against these advantages in other
methods of transport is the fact that
geographically Canada offers in some
regions almost insuperable obstacles to
road-building, such as vast rock-bound
tract of land, the Rocky mountains,
deep, fast-flowing rivers, poorly drained
clay belts, and the ¢ muskeg’, a soft
vegetable swamp into which entire engines
vanished in the railway building days.
The climate, too, is often most unsuitable
for road building.

In addition to these physical difficulties
the country is sparsely populated, with
settlements mostly spread out along the
United States Border: 70 per cent of all
Canadians live within 100 miles of that
country. Also road devclopment and
jurisdiction has been largely an internal
matter within the Provinces, and any
federal assistance has been of a very
desultory nature, until the passing of the
Trans-Canada Highway Act in 1949, Co-
ordination of Inter-provincial road build-
ing has therefore been negligible.

Canadian concrete roads may be said
to have begun in Windsor, Ontario, in
1908, when that municipality considered
about three miles of residential and busi-
ness roads in concrete. Rural highways
in concrete were started in 1914, when
thirty-five miles of concrete were laid
between Hamilton and Toronto. Methods
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of construction have in the main
followed  American practice because
of the interchange of ideas between
Canadian and  American  highway
authorities, the availability of American
construction equipment, and the simi-
larity of climate. In Ontario from 1921
to about 1937 the thickened edge type of
construction was generally used, with
either a 6 in. or 7 in. centre thickness,
and an 8 in. or 10 in. edge thickness,
usually without reinforcement or expan-
sion joints., This was the standard type
of construction for all class A highways
during that period. During the depression
years of the early 1930’s a considerable
milage of single-lane concrete roads was
constructed, and double-tracked at a
later date.

More recent practice in expressway
design has been to construct a 9 in.
uniform section in successive lanes with
dummy contraction joints at 20 ftintervals
and (if construction is carried out during
the winter) transverse expansion joints at
300 ft intervals. The Queen Elizabeth
Way was built on those lines. This high-
way isthe first of a series of similar pro-
jected expressways to important parts of
the border; it was built to relieve traffic
in the Niagara Peninsula, through which
more than half of the annual tourist
traffic enters Canada. The 97 miles of
this road stretch from Toronto to the
United States border at Tort Erie, oppo-
site Buffalo, on the Niagara river, and it
connects the United States and Canada at
the Peace Dridge, built to commemorate a
hundred years -of friendship between the
two countries.

The expressway has a dual carriageway,
each carriageway 23 {t wide and divided
by a grass central strip approximately 30
ft wide. There are twenty-three inter-
sections; either of the full or semi-clover-

‘leaf type and fifty bridges, mostly of

reinforced concrete, over streams, canals
and railways. Most of the intersections
and bridges were built before grading
operations started—an unusual construc-
tion feature. Another point of interest is
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that explosives were used to settle fills
across the ‘muskegs’ or swamps. The
depth of the swamp was established by
drill holes, the new fill, equal in depth to
the swamp, was placed over the swamp,
and this was then blasted out from under
the new fill, which settled to the solid
foundations. The 9 in. slab was placed
on top of 6 in. of gravel. The concrete
used has an average compression strength
of about 4,500 1b per sq. in.

A major advantage of this type of high-
way is that heavy snow, so often damag-
ing to Canadian roads, can be moved
quickly from the concrete surface. Witk
this in view drainage has been provided
both in the centre strip and at the sides
where snow can be piled up and melt.

Average speeds of 45 to 50 miles per
hour were obtained with motorized units,
whereas on other roads only 25 to 30 miles
per hour were possible; the movement of
materials and goods was equally speedy.
The peak load of traffic in 1941 was 38,000
vehicles a day—still far below the
maximum of 60,000 a day which the
Highway Department considers can use
the road with speed and safety.

From Toronto another important ex-
pressway—XKing’s Iighway 2A—is a
divided highway with two 22 ft carriage-
ways constructed with a uniform 9-in.
slab of concrete supported on a 12-in.
granular base course 26 ft wide. The 32-
ft wide centre strip is designed with a fall
to the centre where frequent drains lead
into a concrete-lined culvert. This design
was adopted in order to facilitate the
storage and clearance of snow in the
winter.

Construction practice in Quebec in the
1930’s also favoured the thickened edge,
9 in.-6 in.-9 in., 9 in.-7 in.-9 in., or 10 in.-
7 in.-10 in. Unlike Ontario however,
heavy bar mat reinforcement wasgener-
ally used, weighing about 70 b per 100
sq. ft, and 3/8 in. expansion joints were
made every 40 ft. The roads were some-
times two, sometimes three lanes wide and
tie bars were used to link the 10 ft or 11 ft
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wide slabs, with dowel bars at the trans-
verse joints, During the 1940°s the prac-
tice in Quebec changed to the 9 in. slab
for main highways. With & number of
these highways one lane only was built
during the war years, and another added
later.

Manitoba has built concrete roads to a
upiform 8 in. section, with heavy steel
reinforcement, expansion joints at 90 ft
intervals, and intermediate dummy con-
traction joints at 30 ft intervals. Dowel
bars are also used at all joints. The
success of this design was fully proved on
No. 75 Highway from Winnipeg to Emer-
son, which suffered from severe floods in
1950. A great deal of the sub-base was
washed away, but it was eventually re-
consolidated without damage to the slab,
and the riding surface was in no way
impaired. Other old concrete roads, built
in the suburbs of Winnipeg in 1921, are
still in service after thirty-three years.

Concrete is also playing its part in the
5,000 mile Trans-Canada Highway, some
of which is to be concrete and some
bituminous. This is the first major occa-
sion in which the Federal Government has
entered into highway construction, and a
fund of 150 million dollars has been
appropriated, to be matched dollar for
dollar by the provinces in building ** the
shortest practical east-west route.”

The Trans-Canada Highway Agreement
specifies the Federal Government’s right
to establish design standards, and the
Government has exhorted the provinces to
build up to the highest practicable
standards. The road will be a two-lane
highway, between 22 ft and 24 ft wide and
designed to carry a repeating axle load of
18,000 1b, with shoulders between 5 ft and
10 ft wide on each side. The maximum
permitted gradient is 6 per cent and
curvature is not to exceed 6 degrees.
When it is completed, this will be one of
the longest highways ever built.

(From *Concrete Quarterly 24’—Jan.-
March, 1955.)

“There is no affinity between engineering skill and poiitical skill ;

they are completely different.”

30
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THE “COWLEY” LEVEL—-ITS USE AND
APPLICATIONS

THE London firm of Hilger and Watts

have introduced an entirely new
form of levelling instrument which is
simple, light in weight, relatively cheap,
and accurate enough for a great deal of
the levelling work which occurs in civil
engineering, If, for example, this new
levelling apparatus is set up midway bet-
ween two points, 200 feet apart, the re-
duced level of each point can be deter-
mined to an accuracy of one-quarter of
an inch (.02 of a foot), or its equivalent,
6 mm. in 30 metres.

The accuracy of the instrument is
increased if ths sighting distance is de-
creased below this limit and if less accu-
racy can be tolerated the sighting dis-
tance can be increased beyond 100 feet.

In external appearance the instrument,
which has been named the “ Cowley”
level, is merely a metal box of rectangu-
lar form, with rounded corners, 5% inches
deep by 4% inches wide, by 2 inches thick,
somewhat resembling a cine-camera.
There is a viewing aperture in the narrow
front face and an eyepiece in the top face,
but no adjusting screws, spirit-levels,
telescopic devices, or other complications.

It is normally used by setting it up on
a tripod which is fitted with a vertical pin
engaging with a hole in the bottom rear
corner of the metal instrument casing.
It should be set up reasonably level but
precision in this respect is not essential.
If required the instrument can be set up
on a brick wall, or similar support, with-
out using the tripod, a special supporting
frame being available for this purpose.

When an observation is taken through
the eyepiece it will be seen that the dis-
tant view is split into two halves, one
erect and the other inverted, and if a staf
with a horizontal cross-piece is visible in
the eyepiece the cross-piece will normal-
ly be split into two halves which do not
coincide. If, however, this cross-piece is
capable of vertical adjustment up or
down the staff, it will be possible to find
a position in which the two halves meet
on the vertical division line of the eye-
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piece. When this occurs the cross-piece
is on a horizontal line passing through the
optical centre of the instrument.

In actual practice greater precision is
obtained by observing to a horizontal line
ruled on the cross-piece and an index,
coinciding with this line, travels over a
scale on the back of the staff graduated
in feet, inches and quarter-inches.
Metric graduation of comparable fineness
is also available.

Considering, again, two points 200 feet
apart, with the level set up midway bet-
ween them, if the horizontal cross-piece is
adjusted to give coincidence of the ima-
ges and the reading is taken by the staft
holder at each point in turn, the difference
between the readings will clearly give the
difference in level between the two points.

The working principle of this ingenious
instrument is simple and foolproof. One
of the images seen through the eyepiece is
formed by retlection from two fixed mir-
rors which are sc arranged that the angle
between the entering and emergent rays
i3 100°, even if the level 1is tilted. The
other image is formed by reflection from
three mirrors, one of which is mounted on
a pendulum in such a way that it is
always horizontal. In order to accelerate
the setting of this pendulum in a vertical
position, it is arranged to swing between
the poles of a powerful magnet which acts
as a damper., The angle between the
entering and emergent rays, in this case,
is again 100°,

When coincidence of the two images is
obtained by adjusting the cross member
of the staff the reference line of the staff
lies on a horizontal line passing through
the optical centre of the level, which is a
fixed point.

‘ In short, the principle of the instrument
is based on the fact that a freely swinging
pendulum assumes a position at right

“angles to the horizontal line defined, in the

normal type of level, by the spirit level.

{From “ Highways and Bridges®, Jul
Jth, 1954.) T



‘I'ransport-Communications Monthly Review

July 1035

HERE AND THERE

1. IDEAL SPECIFICATIONS

©@ THE IDEAL SPECIFICATION,
“ would specify results ounly, and contain
no requirements concerning equipment or
methods to be used in attaining the re-
sults. Unfortunately, we are notalways
able to write an accurate description, or
provide practical and adequate methods
for measuring the results to be attained.
Here we resort to specifying equipment
and methods. Occasionally we make the
serious mistake of specifying both the

method to be used and the result to be
attained. The wiser, more alert and more
careful we are the more nearly can we
approach the ideal. Too often we specify
equipment and methods to the degree that
contractors are precluded from the exer-
cise of their ingenuity in developing better
and cheaper methods to attain the results
desired .

(From ¢ Better Roads’, August, 1954).

2. CONTROL OF ACCESS

® ON HEAVILY TRAVELLED
ROUTES, control of access is of utmost
importance to the life of the highway.
Lack of this control has created problems
impossible of solution. Where there is no
control of access, roadside businesses
develop. Traffic resulting from these road-
side businesses interferes with through
traffic. Consequently, the capacity of the
highway is reduced and accident frequ-
ency is increased. Asroadside businesses
increase, accidents increase and capacity
decreases ; congestion develops. Widening

is impracticable because these businesses
have become so valuable that right-of-way
costs are prohibitive. Thus, obsolescence
increases until authorities are forced to
re-locate the highway. This wasteful
procedure may be avoided by control of
access—an important item to be consider-
ed in the planning stage of the complete
highway.

(From Enginecring Bulletin (-3 of the
College of Enginecring, New Brunswick,
New Jersey.)

3. T. V. VIEW OF TRAFFIC

© DETROIT—THE Streets and Traffic
Department is studying the possibility of
TV control of expressway trafilc jams.

If the plan becomes a reality, TV
cameras will be located so as to view long
distances of expressway traffic. The
cameras would be monitored at a central
location, allowing an observer electrically
to trigger warning signs posted on the
bighways. Motorists then could leave

the expressway before becoming involved
in a jam-up.

Two other systems of traffic control also
have been suggested: use of a larger
police force, or erectiou of observation
posts manned by observers.

(From ‘“ Engineering  News-Record’’,
March 3, 1955.)

4. FOAMED CEMENT AS INSULATION

©® A METHOD of producing foamed
cement for insulation purposes is deserib-
ed in ‘‘Engineering News-Record ’ for
February 24, 1955. Foam is generated at
the rate of 60 to 120 gallons per minute
by aerating by compressed air, in a tank,
a compound with a protein base. Cement
and water are stirred to form a slurry ina
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concrete mixer with a drum of 5 cu. yd.
capacity; to this the foam is added through
a pipe, and the rotation of the mixer drum
is continued in order to distribute the air
cells throughout the slurry. The foamed
slurry is discharged from the mixer into &
hopper from which it is taken to the site of
the work by means of concrete carts,
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In the work described, the material was

used to cover a roof of 60,000 sq. ft. The
density was 40 1b per cubic foot, and it is
stated that this can be varied between 10
Ib. and 100 1b per cubic foot according to
the proportion of cement and foam in th'e
mixture. At a density of 40 1b per cubic
foot, about 575 1b of cement per cubic
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yard of foamed material and about 105
gallons of foam were used per cubic yar(:l.
The foam cost about b shilling per cubic
yard of concrete. The process is owned
by National Foam System, Inc.

(From *‘Concrete and Constructional

Engineering. Vol. L, No. 5, May, 1455 7.)

5. PRESTRESSED COUNTER BALANCE LOG SPAN

PROVIDES

WIDE OPENING FOR FLOODS

© AN OLD TIMBER BRIDGE with
short spans over the Hoko River was to be
replaced at a point where driftwood during
floods had frequently caused trouble in the
past because of the small openings and
low headroom at time of high water. The
solution was the prestressed counter-
balanced log bridge shown below.

Live load for the bridge was that created
by a 160-ton locomotive and a 100-ton
crane. Four log stringers were used, 142
ft long, with 72 in. butts and 36 in. tops.

counterweight and extending up through a
steel beam on the top of the log ends,' were
used to develop sufficient prestress in the

centre span to carry 50 per cent of the
live load before the log stringers were
stressed in the normal direction.

All piles and timber except the log
stringers were treated with creosote. The
stringers are covered on the top half with
21 gauge galvanized sheets.

In this log bridge, 90 ton counter-

L-20 -~ 100 20— 26

|

oouGclLAS FI\R
LOGS

W.S.

40'Q SADDLE
CAP

- s
N p,v-m‘lT‘
o RObSE

1y
Tt L

i
g P

The central span is 100 ft, and counter-
balance arms at each end are 20 ft long.
Fach counterweight block is of concrete
weighing 90 tons. Additiona} sta}nhty
against uplift is provided by eight timber
piles driven into the ground under each
counterweight and extending 8 ft up into
the block. Five steel rods, 1-5/8in, dia.
gecured to plates in the bottom of each

CAP AND CORBEL

weights, given added stability against
uplift by deeply driven piles, were
used to develop a negative deflection of
three inches at the centre of the main

span.

(From  ** Engineering News-Record,”’
Washington, dated Jany. 27, 1953).

6. ONE OF THE WORLD’S LARGEST STEEL ARCH BRIDGES

© JAPAN’S New Single-Span_ steel
arch bridge linking Nagasaki with Sasebo,
Kyushu Island, is the fourth largest -
structure of its kind in the world. The
bridge, costs about 1.5 million dollars
(Rs 74 lakhs), is 712 {6 high at the centre
and 1,042 ft long. The world’s larggst
steel arch bridge is the 1,652 ft long Kill

Van Kull span in New York City. Second
is Australia’s Sydney Harbour DBridge,
1,650 ft long. Birchenough Bridge
(Zambezi River in Southern Rhodesia)
is third with 1,080 ft.

From ¢ Engineering News-Record 7,
March 3, 1955.)
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ABSTRACTS

Laboratory Analysis of Soils—Grain
size and Liquid Limit—Highway Re-
search Board—U.S.A. Bulletin No. 95.

HE Bulletin contains three Papers the

following two of which are devoted to

improvements in dispersion of soils in the
measurement of grain size distribution.

1. Dispersing Agents for Particle-size
Analysis of soils by A. M. Wintermyer
and E. B. Kinter.

Nineteen chemical dispersing agents
were listed to determine their effective-
ness in the dispersion of soils and the
stabilization of soil suspensions for parti-
cle size analysis. 14 soils and two clay
minerals were tested. Principal findings
and conclusions are :

1. Sodium metasilicate was among the
less-satisfactory dispersants. Although it
failed to stabilize the suspension of only
one soil, many of its dispersion values
were seriously low. Its use as a general
soil dispersing agent should be discour-
aged.

2. Widely effective dispersing agents
were found only among the phosphate
materials, Two of these, sodium polyphos
and sodium tripolyphosphate were highly
effective with all soils except one, a laterite.
Sodium hexametaphosphate and sodium
tetraphosphate were only slightly less
effective.

3. The highest dispersion values for a
laterite soil were obtained from trisodium
phosphate and tetrasodium pyrophosphate.
For most other soils, however, the first was
unsatisfactory and the second produced
dispersion values that were only moder-
ately high.

4. From the standpoint of special
groupings, such as, podzolic, illitic, kaoli-
nitic, and montmorillonitic soils, the four
phosphates noted in Item 3 (above) were
consistently highly effective, though their
relative ratings varied somewhat among

the groups. For general use, sodium
polyphos is rated best and sodium
tripolyphosphate is a close second. Their
unsuitability for the dispersion of a true
laterite soil does not extend to related,
partially laterized soils.

2. Defloculating Agents for Mechani-
cal Analysis of Soils, by T. Y. Chw and
D. T. Davidson. :

Among the three chemicals compared
Sodizm metaphosphate is the most pro-
mising. The age and amount of the
defloculating solution used on the efli-
ciency of dispersion is also reported. The
third Paper is *“ Rapid methods for deter-
mining Liquid Limit of Soils” by F. R.
Olmstead and C. M. Johnston.

Two Simplified methods of determining
liquid limit of soils are discussed. Care
is the short method developed by the
Washington State and the other a modi-
fication of the chart method. DBoth the
methods have good reproducibility and
have sufficient accuracy, within limits, to
be acceptable as alternate test procedures
for the Standard method.

Flat Slab Solved by Model Analy-
sis by GERALD BOWEN and R. W.
Shaffer.

A practical model analysis procedure
for determining elastic moments, shears,
torsions and deflections in any plate
structure under transverse loads is present-
ed. This method, known as ¢ photo
reflective stress analysis ’’ or the ‘* Presan
method,” is described in some detail. A
specific analysis and reinforcing steel
design of a continuous square bay flat
plate supported by columns of finit
diameter is presented and compared to
mathematical analysis of the same struc-
ture using ACI Building Code moment
coefficient (M,) and standard elastic
analysis and design procedures. (Authors
Summary).
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SELECTED RECENT LITERATURE IN ENGINEERING JOURNALS

X. Bridges and Other Structures

The Platform-roofing of the New
Central Station At Rotterdam;
B. W. Vaseepr and J. I'. Bisu,
Cement, Vol. 5, No. 9-10, October, 53,
pp. 141-146 (in Dutch).

A Coal Storage with Walls of an
Unusual Type of Construction;
C. W. J. Grooritorr, Cement, Vol 5,
No. 11-12, December 53, pp.172-173
(in Dutch).

Flat Slab Floors for the Gonstruc-
tion of A Textile Warehouse at
Goor; H. H. ToETER - Cement, Vol.
3, No. 11-12, December 53, pp.
177-184 (in Dutch).

The Influence of Vibration and
Re-Vibration on the Bond of Con-
crete and Reinforcement; P. C.
Krewcer, Cement, Vol. 6, No. 13-14,
Yebruary, 54, p. 212.

Testing of the Position of Rein-
forcement - Bars in  Concrete;
1. C. Dex Daas - Coment, Vol. 6, No.
15-16, April ,54, pp. 227-229 (in Dutch).

From Concrete and Reinforced Con-
crete to Prestressed Concrete; D. J.
Vax Dore, Cement, Vol 6, No. 15 10,
April 54, pp. 230-234  (inDutch).

Prestressed Concrete Shell-Roofs;
B. W. Vax per VivaTr and JJ.B.J.J.
Bouvy - Cement, Vol 6, No. 15-16,
April 54, pp. 247-251 (in Dutch).

Bridges in Prestressed Concrete ;
J. J.B. J. J. Bouvy, Cement, Vol. 0,
No. 17-18, June, 54, pp. 278-285 (in
Duteh).

Prestressed Concrete Tanks in
New=zealand; M. J. Drixyaxs -
Cement, Vol 6, No. 19-20, August 54,
pp- 316-319 (in Dutch).

Bridge in Prestressed Concrete
over the Amstel at Amsterdam;
Dr. G. I, Janssoxivus, Cement, Vol 6,
No. 19-20, August 54, pp. 320-323
{in Dutch).

Development and Use of Pres-
tressed Concrete in U. S. 5 R
J.d. B. J.J. Bouvy, Cement, Vol G,
No. 19-20, August 54, p. 326-333 (in
Dutch).

12

13.

16.

17.

. Concrete

2. Determination of the Most Econo-

mic Cross-Section of a Reinforced
Concrete Beam Subject to Bending;
A. D. Erckuovr - Cement, Vol 6, No.
19-20, August, 54, pp. 336-337 (in
Dutch).

—Do—Cement, Vol. 6, No. 21-22,
October 54, p. 379 (in Dutch).

Shell Roofs in Prestressed Con-
crete ; * Dywidag’® System:; J.K.J.
Koxksg - Cement, Vol. 6, No. 19-20,
pp- 329-332 (in Dutch).

Replaced by Water;
J. P. Josteaus Jrrta - Cement Vol 6,
No. 19-20, August 54, pp. 333-335 (in
Dutch).

Reinforced Concrete Buildings 20
Storeys High; Maurice Barrox
and Nicooras Fawkkas - Cieil Engi-
neering, Vol 24, No. 12, p. 38-42,
December, 54.

Nine-Storey Prestressed Concrete
Buiiding Erected in Germany;
GusTAVE P. MAGNEL - Cieil Engineer-
ing, Vol. 24, No. 12, December, 54,
pp. 46-48.

Continuous Beams Analysed by
Slope Increments; F. A\ \WWaLLice-
Civil Engineering, Vol 24, No. 12,
December 54, pp. 66-67.

Private and Public Safeguards in
the Use of Prestressed Concrete;
8. S. Moris — The Surveyor, January
1, 1955, pp. 5-6. .

. Load-Factor Methods of Designing

Reinforced Concrete; Summary of
Paper by Dr. F. G. Tuoyas - T'he
Surveyor, Vol CXIV, No. 3278, Janu-
ary 1, 1933, pp. 9-10.

. The Evolution of Steel Use Code:

Daruen (J) - dnnales de 17 Iustilut
Technique du Batiment et des Travaue
Public, No. 84, December &4, pp.
1219-1227 (in French).

Technical Possibilities of Bridging
the Garonne River at Bordeaux:
Deroarxe (A), dnnalesde 17 Institut
Technique du Batiment ¢t des Travauz
Public, No. 84, December 54
p. 1220-1244 (in French). ’
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22

24.

[ 4
13

217.

28.

30.

3L,

. Experimental

. Some

Present Day Problems of the Use
of Electrical Welding in Metal
Structures; DuxovEer (A), Annales
de I Institut Technique due Batiment
¢t des Travaur Public No. 84, Decem-
ber 54, pp. 1250-1257 (in French).

Instructions on
Reinforced Concrete, 1. General
Remarks and Comments ; LEsrLLe
(P), Annales de I’ Institut Technique
du Batiment et des Travaur Public,
No. 84, December 54, pp. 1276-1294
(in French).

Prestressed Units for Short Span
Highway Bridges—Summary of
Mr. A. D. Holland’s Paper to the
Institution of Civil Engineers;
The Surveyor, Vol. CXIII, No. 3277,
December 25, 54, pp. 1130 1131.

Recent Developments in
Structural Analysis and Design;
A. J. Fraxcis, Proceedings, Engi-
neering Conference, 1953, Melbourne,
The Institution of Engineers, Aus-
tralie, pp. 1-11.

. 498 ft Span Spectancular Venezu-

elan Concrete Arch Bridge; Indian,
Concrete Journal, Vol. XXIX, No. 1
January 53, pp. 9-12 & 23.

Rcinforced Concrete Tanks with
Monolithic Joints ; Professor Hexny
d. Cowan—Indian Concrete Journal,
Vol. XXIX, No. 1, January 53, pp.
22 & 23.

Estimation of Friction in Pre-
stressed Concrete; E. H. CoouLey,
Indian Concrete Journal, Vol. XXIX,
No. 1, January 53, pp. 33-36.

A Relation Between Two-Hinged
and Hingeless Arches; B. V. Rana
Rao, Indian  Concrete Journal,
Vol. XXIX, No. 1, January 1953,
pPpP. 26-29.

Flood Resisting Concrete Struc-
tures; P. A. Rukck, Cement, Vol. 6,
No. 20-21, October, 54, pp. 367-369
(in Dutch).

The Concrete Slide Rule; W. M.
Jursiye and J. F. Bisu, Cement

“Vol. 6, No. 21-22, October, 54, pp.

378-79 (in Dutch).
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33.

34.

39.

37.

38.

40.

41.

43.
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2. The Dimensioning of Prestressed

Concrete Beams of Symmetrical
Cross Section; W. SEmzixs, Cement,
Vol. 6, No. 21-22, October 54, pp.
380-382 (in Duteh).

A Prestressed Bridge in Oregon;
T. G. Tuoirsox, Western Construc-
tion, Vol. 20, No I?, December, 54, pp.
55-38.

The Shear Centre of Beam Sec-
tions, Experimental Determina-
tion; N. S. J. Grassay, Engincering,
Vol. 179, No.4642, January 14, 55,p.45.
Concrete Shell-Roofed
Workshop, Designed on a 24 ft
Square Module; FEngineering, Vol.
179, No. 4612, January 14, 55, p. 56.
Sce also, Concrete and Consiructional
Lngineering, Vol. L, No. 1, January
53, pp. 50-52.

Work to Start on Bettingham’s Clif-
ton Bridge, One half of Proposed
Dual—Carriageway Crossing of
River Trant; The Surveyor, Vol.
CXIV, No. 3279 January 8, G5, p. 25.
Comparative Analysis of Flat Slab
and Ribbed Floors; W. Scor WiL-
soxN, The Surveyor, Vol CXIV,
No. 3279, January 8, 35, pp. 33-35.
The Computation of Shrinkage
and Thermal Stresses in Massive
Structures ; Olgicrd Cocilzienkiewicz,
Paper No, 5998, Proceedings of the
Institution of Civil Enyincers, Part 1,
General Vol. 4, January 55, No. 1,
pp. 88-100.

Roofs in the
U. S A Mivo. S, Kercuum, Con-
crefe and Constructional Enginecring,
Vol L, No. I, January 55, pp. 3-7.

A Prestressed  Precast Foot
Bridge ; Concrefe und Constructional
Engincering, Vol. L, No. 1, Janu-
ary 55, pp. 13-i5.

A Bus Garage in London. Long-
Span Bowstring and Box Girders;
Conerete and Constructional Engineccr-
ing, Vol. L, No.1, January 55, pp.21-27.

2. Workshop at a Laboratory; Con-

crete and Constructional Engineering,
Vol. L, No. 1, January 53, p. 30.

Bending and Axial Forces; Con-
crete and Constructional Engineering,
Vol. L, No. 1, January 55, pp. 31-35.

Transport-Communications Monthly Review

b2

N

6.

-1

0.

10.

11.

12.

13.

14,

July 1035

PUBLICATIONS ADDED TO THE ROADS WING LIBRARY
DURING MAY 1955

Soil Mechanics related to building
by John H. G. King, (Sir Tsanc Pit-
man & Sons, Ltd., London).

The Application of Results ot
Research by Vera Connell (Butter-
worth Scientific Publications, London,
1954).

The Organisation for European
Economic Co-operation, Paris.

The Organisation of Applied
Research in Europe, the United
States and Canada-A comparative
Study Vol. L.

do do Vol. II-Applied
Research in Europe.

do do Vol. ITII-Applied
Research in United States and
Cunada.
John Wiley and Sons, Inc.,, New
York.
High Enginecring by Laurance,

I. Hews and Clarkson H. Oglesby

{(Two copies)

Graphics in Engineering and
Science by A. S. Levens

Experimental Designs by William
G. Cochrane & Gertrude M. Cox.

Highway Research Board, 2101,
Constitution Avenue, Washington
25, D. C.

Proceedings of the thirty-first
Annual meeting of the Highway
Research Board, held on Jany.
15-18, 1952, Edited by Fred Buggraf
and others.

Compaction of Embankments,
subgrades and bases, (Highway
Research Board Bul. No. 58).

Road Test One-MD. (Highway
Research Board Special Report
No. 4).

Road User chracteristics-(Highway

Research Board Bul. No. 60).

Pavement - Marking Materials-

H. R. B. Bul. No. 57.

o
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15

16.

17.

18.

19.

[
=14

26.

27.

28.

. Travel to Commercial

2. Engineering

. Roadside

Eftect in Concrete of Pellet and
Flake Forms of Calcium Chloride
(Highway Research Board Bul
No. 73).

Traffic Accident Studies (Highway
Research Board Bul. No. 74).

Right of-Ways Problems (Highway
Research Board Bul. 77).

Origin and Destination Surveys-
Method and costs (Highway
Research Board Bul. No. 76).

Filling and Sealing of joints and
cracks in Concrete pavements.
(Highway Research Board Bul
No. 78).

Centres
(Highway Research Board Bul.
No. 79).

Flexible-pavement Design (High-
way Research Board Bul. No. 80).

Applications of Soil
Surveying and Mapping (Highway
Research Board Bul. No. 83).

Investigation of wind forces on
Highway Bridges (Special Report
No. 10).

Culvert Hydraulics (Highway
Research Board Report 15-B).

Development (Publi-

cation No. 286).

Geological Survey, Department of
Interior, United States, Washington.

A few aspects of the Problem of
Pressures on Tunnels (Translation
No. 29), by J. C. Ott.

Remarks on the Shearing Resis-
tance of soils and its importance
in some particular cases-Transla-
tion No. 28, by J. P, Daxelhofer.

Fitting Bimodal Particle size dis-
tribution curves-comparison of
Methods (Report No. 50), by J. M.
Dallia and others (Engineering Ex-
periment Station, Georgia).

Engineering Experiment Station,
University of Illinois, Urbana.
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29,

30.

33.

34

35.

36.

39.

Gradually varied flow in uniform
channels on mild slopes (Bul
No. 404) by- Ming Lee and others.

Studies of Slab and Beam High-
way Bridges Part V-Tests of con-
tinuous Right I-Beam Bridges-
(Bul. 416).

. Earthquake Intensity and Related

Group Motion by Frank Nenmann
(University of Washington Press,
Seattle-1954).

2. Welded Wire Fabric Reinforcement

for Asphaltic Concrete Resurfacing
Over Concrete Pavement Slab,
(Wire Reinforcement Institute, Natio-
nal Press Buildings, Washington ).

The twenty-sixth Annual Highway
conference of the University of
Colorado, June 1953, (Cir. No. 26),
(Engineering Experiment Station,
University of Colorado).

Time Saver Standards (Third Edn )
(F. W. Dodge Corporation, New York,
N. Y)Y

Tables and Formulas for Fixed
End Moments of Members of cons-
tant Moment of Inertia by Paul
Rogers. (Frederick Unger Publishing
Co., New York).

Landscape Architecture edited by
Lester Collins and Thomas Gillespie
{Dept. of Landscape Architecture,
Graduate School of Designs, Harvard
University, Cambridge, JMassachu-
setts).

An attempt to Control snow drif-
ting by the use of elevated inclined
snow fence (Report No. 5-2-49).
by C. Fraser (Research Council of
Ontario, 33, Queens Park Crescent,
Toronto, Canada).

Selected Papers from the fifth
Highway Engineering Institute on
Soil and aggregate Road Founda-
tions and Surfaces held on March
11 and 12, 1952 (College of Engi-
neering, University of Wisconsin,
Wisconsin).

Proceedings of Second Symposium
on Geology as applied to Highway
Engineering held on Feb. 16, 1951
(Department of Highways, Richmond,
Virginia).

38
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40. Third Annual Short Course on

4]

13.

44,

46.

47.

Roadside Development (Deptt. of
Highways, Bureau of Public Roads,
Louisiana).

Engineering Problems in the
Reconstruction of the Brooklyn
Bridge—an article contained in
Transaction of the New York
Academy of Sciences, Nov. 1952
{Vol. II, No. 15) by D. B. Steinman
(New York Academy of Sciences,
New York).

Civil Aeronautics Administration
Technical Development and Eva-
luation Centre, Indianapolis,
Indiana.

. Nuclear Meters for Measuring

Soil Density and Moisture in thin
surface layers (Technical Develop-
ment Report No. 161) by D. J.
Belcher and others.

Laboratory Compaction Tests of
Coarse-Graded Paving and Em-
bankment Materials (Tech. Deve-
lopment Report No. 177) by R. C.
Mainfort and others.

Field Equipment for Vibratory
compaction of Soils and Base
Courses {Tech. Development
Report No. 186 by William M. Aldous
and others.)

National Practices for the opera-
tion and Protection of School
Zones and crossing—An Informa-
tional Report by Committee
on Traffic, Sub-Committee on
Traffic Control devices in co-opera-
tion with Colorado Department of
Highways (American Association
of State Highway Officials—917,
National Press DBuilding, Washing-
ton 4, D.C.)

Characteristics and Applications
of Resistance Strain Gauges (U. S.
National Bureau of Standards
Circular No. 528) (Superintendent
of Documents, U. S. Govt. Printing
Office, Washington 25, D.C.).

Appraisal of Several Methods of
Testing Asphaltic Concrete (Bul.

No. 126) By Fred J. Benson
{Engineering Experiment Station,
Texas).
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48,

49.

50.

51.

r
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54

55,

57.

‘H. 0. Hartley

Reinforced Brick Masonry and
Lateral Force Design by Harry
C. Plummer and John A. Blume
(Structural Clay Products Institute,
Washington D.C.)

How to operate Excavation Equip-
ment by Herbert L. Nichols Jr.
(North Castle Books, Greenwich,
Connecticut). .

Biometrika Tables for Statisti-
cians, Vol. I, by E. S. Pearson and
(University Press,
Cambridge).

Construction of Three-Dimensional
Nomographs (Reprint No. 51) by
W. H. Burrows (Engineering Experi-
ment Station, Institute of Technology,
Georgia).

Engineering Experiment Station,
University of Washington, Wash-
ington.

A report of an investigation on
Aerodynamic Stability of Suspension
Bridges with special reference to the
Tacoma Narrows Bridge-Bul. No. 116,
Part I—Investigations prior to Oct.
1941,

do Part II—Mathematical
Analysis by Frederick C. Smith and
George S. Vincent.

do Part I1I—the Investigations
of Models of the Original Tacoma
Narrows Bridge under the Action
of Wind by F. B. Farquharson.

do Part IV—Model Investiga-
tions which influenced the Design
of the new Tacoma Narrows
Bridge by F. B. Farquharson,

do Part V—-Extended studies:
Logarithmic—Decrement Filed
Daniping, Prototype Predictions,
Four other Bridges by George
S. Vincent.

Northwestern University-—Evans-
ton IIT

Directing Traffic Signal Gestures.

61,

66.

69.

70.
7L
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. Directing Traffic Vehicles Move-

ment.

. Directing Traffic—What it is and

what it does.

Accident Investigation—some use-
ful clues.

Investigation—Traffic
Accident—What they are.

2. Accident Investigation—Measure-

ment and Diagrams.

The Tabilac Method (Estimating
for Dwellings and other small
Buildings) by L. A. Taylor (Contrac-
tors Record Ltd., Lannox House,
Norfolk Street, London, W. C. 2).

Foundations and Consolidation
(Fundation und Konsolidation)
Vol. III by Curt F. Kollbrunner
(Schweizer Druck-und Verlagshans,
Zurich).

Dunod 92, rue Bonaparte,
(VI)

Paris,

. Strength of Materials, theoretical

and Experimental (Resistance
Des Materiux Theorique et Ex-
perimentale) Vol. I by Rober L’
Hermite.

Treatise on Roads (Traite Des
Routes) by J. L. Et. B. Escab.

Her Majesty’s Stationery Office,

London 1954.

. A study of single sized gravel

aggregates for roadmaking—Road
Research Tech. Paper No. 30.

The Durability of Road Tar—Road
Research Tech. Paper No. 31.

American Society for Testing
Materials, 1916, Race Street, Phi-
ladelphia 3, Pa.

1954 Supplement to Book of
A. S. T. M. Standards including
Tentatives—PartI, Ferrous Metals.

do Part2,Non-Ferrous Metals,

do Part 3, Cement, Concrete,

Ceramics, Thermal Insulation,
Road Materials, Waterproofing,
Soils.
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BUDGETS AND ADMINISTRATION REPORTS

GOVERNMENT OF AJMER BUDGET FOR 1955-56

The following extracts relating to Civil Works have been taken from the

Government of Ajmer budget

for the year 1955-56.
CIVIL WORKS

{In lakhs of rupees)

Account Revised Budget
13231_1151; Estimates | Estimates
‘ 1954-55 1955-56

REVENUE .

Receipts from the Central Road fund C— 0.64 0.16

Rents 0.03 0.03 0.03

Miscellaneous 0.26 0.20 0.20

Total 0.29 0.87 0.39

EXPENDITURE

Buildings

Original Works 1.00 2.53 5.22

Repairs 0.21 0.40 3.50
Communications

Original Works 3.46 4.62 3.36

Repairs 3.20 4.45 5.59

Establishment Charges 0.68 0.97 1.40

Tools & Plant — 0.06 0.10
Development Schemes

Local Development Works 0.15 0.16 —

Total 8.79 13.19 19.17

Capital Account of Civil Works outside the Revenue Account

(In lakhs of rupees)

Accounts

Revired . J Budget

=o =4 | Estimates | Estimates
1953-34 | “1os5i 55 | 1055-56

Original Works—Buildings — 4 87 23.72
Construction roads other than

National Highways —_ 1.77 7.00
Establishment Charges — 0.80 3.69
Tools & Plant Charges — 0.07 0.31

Total — 7.51 3472
Revenue from Roads

Receipts under Indian aud State Motor

Vehicle Acts 0.54 1.85 1.85

Sales tax on petrol not separately available.
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GOVERNMENT OF AJMER BUDGET FOR THE YEAR 1955-56

(A brief review with reference to Civil Works)

THE total revenue of the State for the

year 1955-36 is estimated at Rs 274 21
lakhs as against Rs 195.10 lakhs (Revised
Estimate) for 1954-55 and Rs 162.09 lakhs
{Accounts) for 1853-54. The correspond-
ing revenue expenditure figures are
Rs 27421 lakhs for 1955-56 (Budget
Estimate) and Rs 206.10 lakhs for 1954-55
(Revised Estimate) and Rs 147.68 for
1953-54 (Accounts). The year 1955-56 is
expected to end with a closing balance of
Rs 5.95 lakhs which is equal to the open-
ing balance brought forward from the
preceding year.

Revenue expenditure on Civil Works
(Original Works and Repairs only) is
placed at Rs 17.67 lakhs while the Revised
Estimate for 1954-55 and the Actuals for
1953-54¢ amount to Rs 12.16 lakhs and
Rs 8.11 lakhs respectively. In terms of
total State revenue, the expenditure works
out to 6.4% in 1955-56, 6.2% in 1954-53

and 5.0% in 1953-54. The provision for
Communications alone (Original Works
and Repairs only) is Rs 8.95 lakhs for
1935-56 which forms 3.3% of the total
estimate revenue of the State. For 1934-55
and 1953-5¢ the corrcsponding ratios are
4.6% and 4.2% respectively. (The percent-
age figures in respect of Communications
do not take into account the expenditure
under ‘‘ Development Schemes’ as it
could not be readily apportioned between
Buildings and Communications. The
amount involved is, however, too small to
affect the ratios appreciably.)

Capital Expenditure on Civil Works
outside the revenue account amounts to
Rs 34,72 lakhs for 1955-56 (Budget Esti-
mates) as against Rs 7.51 lakhs for 1954-55
(Revised Estimates). No capital expendi-
ture appears to have been incurred in
1953-54.

WRONG SOURCE

FRIEND :

“ Did you get any replies to your advertisement that a

lonely maiden sought light and warmth in her life? ™

Spinster: ‘* Yes, two from electric-light companies and one from «

gas company.”’
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LIST OF APPROVED WORKS ON NATIONAL
HIGHWAYS

Amount

S. No.  Job No. Name of work (R in Lakhs)
UTTAR PRADESH
t. 1231 UP 24 Construction of the Approach roads from
Meerut side to the bridge over the Ganga at
Garmukteshwar proposed on  Lucknow.
Bareilly N, H. 24, _ 5.06
2. 1233UP 24 Widening the bridge over the river Hindan
on Delhi-Lucknow N. H. 24 near Gaziabad, 1.34
3. 1237 UP 2% Painting miles 23-35 of Allahabad-Gorakh-
purroad, N. H. 29 (local milage 132-139), 3.56
4. 12532 UP 28 Painting Ms. 196-103 of Gorakhpur-Kasia
Road, N. H. 28 {local miles 32.35), 2.27
& 1275 UP 28 Painting Ms, 180.190 of Gorakhpur-Kasia
Road, N. H, 28 local M. 16-24). 5.38
8. 1304 UP 2 Diversion of Bombay-Delhi road N. H, 2 in
miles 811-812 near Kosikalan. 4.00
7. Three works cach costing  less  than
Rs 2 Jakhs 3.5¢4
TRAVANCORE-COCHIN
8. 1262 TC 47 Construction of a bridge across the hack
waters at Aroor on N. H. No. 47. 27.24
9, Four  Works sach costing  less  than
Rs 2 Jakhs 3.94
MYSORE
10. 17 MY 4 Improving to M. 146/0 to M. 173;0 of N. H. :
No. 4 in Davangere Division. 3.98
11. 1199 MY 4 Black topping M. 67 to M. 85 of N. H, No. 4
in Tumkur Division. 2,10

12 1200 MY ¢ Widening the B. T. sucface from M. 28/4 to

43/0 of Madras-Cannanore Section of N 1.

No. 4 in Kolar District, 2.80
i3 1228MY ¢ W. B. M. renewals over miles 92/2 to 1466

of Bangalore-Dharwar Section of N, H. No.

4 in Chitaldrug District, 2.81

14, 1250 MY ¢ Widening the B. T, surface in M. 43/0 to 712
of the Madras-Cannanore Section of N, H.
No, 4 in Kolar District, 7.48
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RUSTON
DIESEL LOCOS

RUSTON MARINE
OIL ENGINES

WOLSELEY
KEROSENE ENGINES

PEKMAN LANCASHIRE
STEAM BOILERS
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RUSTEN
CENTRIFUGAL PUMPS

RUSTCN -
BUCYRUS
EXCAVA

RUSTON VERTICAL
OIL ENGINES

AVELING- BARFORD
DIESEL SHUTTLE DUMPERS
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OIL ENGINES

STREAM-LINE LUBRICATING &
TRANSFORMER OIL FILTERS

Plense meution thiy journal when replying to advertisements.
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For e
Per Foot of Trench &7

"IN ANY SOIL...ANY TIME OF YEAR

Year-round utility makes B-G Ditchers favorites everywhere. Advanced
features include the exclusive Vertical Boom that permits digging right up
to walks, foundations, other obstructions, leaving no ramp ... the milling
action of the fast moving, closely spaced buckets that cut through coral,
frozen ground, asphalt pavement. e - -

Model 44-CP . A

Heavy-duty, full crawler mounted. Cuts to ’ @ D

837 deep, 24" wide. Adjustable grade in- i
dicator. Follow-up scraper. Adjustable spoil
conveyor discharges to either side. Replace-

able digging teeth. Power boom hoist for
instant control of Vertical Boom.

Tron 3T

% Rdnébout

Combination of exclusive Hydra-Crowd and
Fluid Drive transmission offers new cperating
advantages. New, curved, reversible insert
teeth last 3to 5 times longer. Pneumatic tired,
travels at 15 m.p.h. One-man operation.

226-E

Pleage mention this journal when replying to advertisements,
vi
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The NEW Barber-Greene Tixald

July 1935

.~ The new portable and compact bituminous e fm]

Dryer-Mixer Unit, Capacity—Hot Mix up to
5 Tons/Hour—Cold Mix up to 10 Tons/Hour

Ask dacks”
William Jacks
& Go.Ledl.

CALCUTTA o BOMBAY o MADRAS

. ) “\' >
BARBER-GREENE OVERSEAS INC. AURORA, ILLINOIS, U. S, A,

WIX 114 BARBER-GREENE OLDING & CO. LTD., HATFIELD, HERTS, ENGLAND

Gesting Equipments for: ROAD MATERIALS,
SOIL MECHANICS,
CEMENT & CONGRETE, etc.
Manufactured by LEONARD FARNELL & CO., LTD., OF ENGLAND,
Representative in India:
GEOLOGISTS SYNDICATE LTD.,

137, Canning Street,

Telephone: 223941 CALCUTTA-1.

Telegrams: GEOSYN

Please mention this journal when replying to advertisements
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HEERBRUGG (Switzeran) .| Concrete Roads

World’s

Greatest Manufacturers Of ' : fﬁr S&fety

SURVEYING INSTRUMENTS

Here's why concrete road surfaces provide
maximum safety —

@ Non-skid—The gritty surface texture e it
prevents skidding even during the rains. : et
© Smoothness—There are no ruts, potholes
or broken edges to make driving unsafe.

© Better Light Reflection— Because of
the lizht colour of concrete, you see much
better at night.

@ Plus—The long life of concrete, low
first cost and low maintenance make it the
ideal road-building material.

LEVELS—N-0, N-10, N-2 with
and without circles

THEODOLITES—T-12, T-0, T-1,
T-2 and T-3

DRAWING INSTRUMENTS made of
Stainless Steel

Sole Agents:
RAJ-DER-KAR & CO.
Commissariat Bldg., Hornby Road,

Build to last with ACC cement

BOMBAY | ,
elegrams: Telephone: y :“v —/ _/
;Elc:us 27304 w

THE ASSOCIATED CEMENT COMPANIES LIMITED

Sales Maragers:

THE CEMENT MARKETING COMPANY OF INDIA LTD.

Please mention this journal when replying to advertisements,

Please mention this journal when replying to advertiscments,
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A limited number of copies of the following
publications of the Indian Roads Congress
- are available for sale.

Price

Publications. _ inclusive of postage, ete.

Rsa., »
Volume IX—Part 4—October 1945 < .. 3
Volume IX-—Bound—1945 e 10

YVolume X—Part 4—August 1946
Volume XI—Part 4—May 1947
Volume XII—Part 2—January 1948
Volume XII-—Part 3—April 1948
Volume XII—Part 4—DMarch 1948
Volume XII—Part 5—September 1948 .
Volume XII—Bound—1947-48 - R |
10. Volume XIII—Part 1—December 1948
11. Volume XIII—Part 2—January 1949
12.° Volume XII1—Part 3—January 1949
13. Volume XIII—Bound—1948-49

14. Volume XIV—Part 1—September 1949
15. Volume XIV—Part 2—December 1949
16. Volume XIV—Part 3—December 1949
17.  Volume XIV—Part 4—July 1950

© @B OR 0 -

18. Volume XIV—Bound—1949-50 e .
. 19. Volume XV—Part 1—August 1950
- 20. Volume XV—Part 2—November 1950 . vee
21l. Volume XV—Part 3—January 1951 s
s 22. Volume XV—Part 4—August 1951 .
' 23. Volume XV—Round—1950-51 .
24, Volume XVI—Part 2—March 1952 .
25. Volume XVI-—Part 3—April 1952 .
26. Volume XVI—Part 4—October 1952 T e v

27. Volume XVI—Bound—1951-52

28. Volume XVII—Part 1—December 1952
29. Volume XVII—Part 2—Jannary 1953
30. Volume XVII—-Part 3—January 1953
31. Volume XVII—Bound—1952-53

. 32. Volume XVII—Part 4—December 1953 . .
N ‘ 33. Volume XVIII—Part 3—January 1954 .
N 34. Road Research Bulletin No. 1 '

35. Road Research Bulletin No. 2 .
86. Proceedings of the Chief Engineers’ Conference at Nagpur on the

o UMY 60 €O 0O LI T 00 & 0 U €O LI U5 GO T 0D LI WO LI G2 LI I LD Lo Lo W Wt
el === ===k k== === R i =R =R iR el =R =N =N =Nl R e i S e =
[~=] OOOOOOOOOOOOOOOOOOOOOOOOCCOCC‘COOCCO.

o F ’ ;o // /; - . Post-war Road Development in India - s 8
/r // e /\( 5’./ 3 ' 37. Type Designs for Highway Milestones 0 8 07
'f 4! - & 38. Route Marker Signs for National Highways ves 0 8 0 plus
) 39. Dimcnsions and Weights of Road-Design Vehicles 0 8 0 &packmg
PR N 40. Recommended Practice for the Location and Layout of roadside |
P S B e Motor Fuel Filling stations. - 0 8 0) postage
‘ \.i ot e I 41. Paper No. 167-—Design of Small Bridges and Culverts
by Goverdhanlal -

2 0 0

Copies can be had from the Secretary,

INDIAN ROADS CONGRESS,

JAMNAGAR HOUSE, SHAHJAHAN ROAD,
: 'NEW DELHI-2,
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- ASSOCIATED EXPOR1S IMPUKID Cun’ORATION

Specialists in

“«STANDARDIZATION OF U.S. COMPONENT PARTS ”
« PIONEERS OF SPARES PER AIR FREIGHT SERVICE”

® REQUEST

Al Delegates Members and Visitors, who showed interest in our stall No. 26 at
Indian Roads Congress Exhibition at Srinagar and studied the **STANDARDIZATION
OF COMPONENTS” for USA Made Road {Tractors, Rollers, Graders and Earth-moving
Equipment, to impress upon other Engineers and Technicians, following advantages
resulting from Standardization of Components :— .

(1) Reduction of inventory lock-up, as each S;andard Part is used on Several
Makes & Models of Equipment. ‘

{2) Reduction of sickness-rate of Equnpment as the Standard Parts, by large appli-
cation, ¢an be always kept in stock.

(3) Reduction in ‘¢ Rate-of-obsolescence” of Spares, as the same'Standarc! Part
is also used on other Makes and Models of equipment and also on new equip-
ment, they may purchase. !

{4) Removal of unnecessary high sickness rate of equipment caused by present
method of purchase, whereby cne equipment remains on sicklist for one part, *
even if identical part is in stock with other equipment Makers Part Number.
The Standardization of Component eliminates such down-times.

(5) Accelerating Production of such Standard Components in India. By purcha-
sing, Stocking and using Standard Parts b); Standard Part Numbers total
consumption data is obtained. This large consumption will attract Manu-
facturing industries to put such Standard Parts on Production Schedule.

fHenée' all Indian En‘ginee'rs should adopt Standardization and enable India to Manufacture
-Standard Spare Parts. . Please apply to any of our following Offices for Standardized
Spare Parts for all u.s. A Equipment —

CALCUTTA' ‘8B, Lall Bazar Street, Calcutta-l. {Grams: “ EAGERNESS »
. : Phone: *22-5120
BOMBAY: o 38l Hornby Road Esmail Bldg “ Bombay-l. ] Grams: “RIVDAM”
B e { Phone : 24509
’ “MADRAS ;. IS, Westcott Road Royapettah, Hadras-14. Grams: * EAGERMESS”
CDELHI: - 168, A;mere Gate Extn., New Delhi-1I. Grams: ¢ DAMEQUIP”

: ’HANGAL DAM P.V 0. Nangal Township, Dist. Hoshiarpur. Grams: «EAGERNESS "

Phone: 193

; _‘,:,'LBAREII.LY; 434, Alamg;riganj; Ba_reiuy; n.e {Grams‘ « EAGERNESS
SR el - o Phone: 352 ,

-@,Prmted by K. 8. Krishnan at the Progresslve Printers, 17, Coral Merchant Street, Madras.1, & .
Edited and Published lay J. Subra;.;lxmanyam, Hony. Seﬂretary, Indxan Roads Congress, Jamnagar C
] 2,300, :



	99593_Page_01
	99593_Page_02
	99593_Page_03
	99593_Page_04
	99593_Page_05
	99593_Page_06
	99593_Page_07
	99593_Page_08
	99593_Page_09
	99593_Page_10
	99593_Page_11
	99593_Page_12
	99593_Page_13
	99593_Page_14
	99593_Page_15
	99593_Page_16
	99593_Page_17
	99593_Page_18
	99593_Page_19
	99593_Page_20
	99593_Page_21
	99593_Page_22
	99593_Page_23
	99593_Page_24
	99593_Page_25
	99593_Page_26
	99593_Page_27
	99593_Page_28
	99593_Page_29
	99593_Page_30

