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HE knows he is safe~-

Our “*back seat drivers™ appear a little WITH
uneasy, but the experienced man at the wheel
knows that FERODO brake linings

never let him down, even under the most
gruelling conditions. R
FERODO brake and cluich linings are )

supplied in various grades to suit all forms

of road transport. For technical guidance BRAKE LINI NGS . ) .
and advice write 10 Ferodo Limited's o RS W
principal vendors in India :~ :

ASBESTOS, MAGNESIA & FRICTION MATERIALS LTﬁf“?" ' :
{Incorporated with Limited Liability in England) . Ot

13 Gunbow Sireet, Bombay E

BRANCHES AT CALCUTTA AND MADRAS
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STATIONARY
COMPRESSORS
Two Stage. Displace-
mends from 80 c. ft.]
min. to 638 ¢. ft./min,

PORTABLE
COMPRESSORS
Two Stage. Displace-
ments from 130 ¢. fr.}
min. to 380 ¢, f{./min.

ROTOMOTORS
Vane type air-
motors from 1}
b.h.p.

AIRRWINCHES
Lifting capacities from
1400 1bs. at 100 ft.}
min. to 3000 1Ibs. at
100 2. jmin.

SCRAPEHAULERS
Specially designed for
scraper loading. Rope
sulls from 2200 1o
€600 lbs.

HANDRILS

Hand-held Rock, -

Drills. Weights
from 24 lbs. to 84
Ibs. .

ROTOPUMPS
For watdér, &l or
sludge.  Will give 10
g.pan. with * 140 1.
head 1o Y40 gp.ma.
with 10 ft. head.

world famous.

Holmans.
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The machines and tools illustrated he

manufactured by
Airlegs, Holbits and tungsten oarbide
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KILLICK NIXON & °¢C6.'{ 70"
BOMBAY, :
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ROAD RIPPERS
Weights {rom 43
1bs. 10 75 lbs.

PICKS & SPADERS
Weights from 20
Ibs. to 26} Ibs

HAMMERS
Weights from 1%
lbs. to 13} Ibs.

ROTODRILLS
Hand and screw-
feed. Capacities
to'3 ins.

ROTOGRINDS
Radial and sur.

face types. Taking
2" 10 6" wheels.

RAMMERS

‘Weights from ¢

lbs. t0 40 1bs.
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MILILARS’

MACHINERY

Concrcte Mixers—Tilting and non-Tilting Types.

Asphalt Mixers—for Hot and Cold Mix.

Roller Pan Mixers—for Mortar.

Diaphragm Suction Pumps for effective lift up to 25 ft.
Self-Priming Pumps for handling Seepage at lowest possible cost.

Tower Hoists for speedy construction.
Wellpoint Pumping Equipment for dewatering—the only successful
method of combating running sand.

TIMBER

HARDWOODS - SOFTWOODS - PLYWOODS

MILLAR’S TIMBER & TRADING CO., LTD.

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

Telephone: 41077 Telegrams: JARRAR
Branches and Agents throughout the World.

UNIVERSAL ASPHALT PRODUCTS &
CONSTRUCTION CO.,

— Muain Contractors to

MOST OF THE MILLS & FACTORIES IN BOMBAY
INCLUDING BURMAH SHELL &
STANDARD VACUUM OIL COMPANY

Suppliers of :
ALL ASPHALT ROAD ACCESSORIES

Manufacturers of :
«BITUMOID”, EXPANSION ROAD JOINTS~WATERPROOF—
CONCRETING PAPER, ROOFING FELTS, ANTI-CORROSIVE PAINTS.

and Suppliers to:
DIRECTOR OF SUPPLIES & DISPOSALS, BOMBAY, LOCAL RAILWAYS,
BOMBAY PORT TRUST, BOMBAY MUNICIPALITY, Etc.

“ LA-CITADELLE ” -

QUEEN’S ROAD, BOMBAY,. TeL: 25556

Please mention this journal when replying to advertisements,
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HUME STEEL PIPE

CATMHIMTRR

For HIGH PRESSURE

MADE OF

* Steel plates rolled and welded and internally lined with spun cement concrete
AND
Outcoated with vibrated reinforced cement concrete
Used in large numbers in India
ADVANTAGES

* No rust, no tuberculation in the pipe.
* Longer length and lower jointing cost.
+ No chance of bursts owing to elasticity. ¢
* Life permanent due to impervious concrete.
* Can be reused elsewhere intact.
* Lower pumping cost or more flow owing to the smooth bore.
+ Bore improves with use.

THE INDIAN HUME PIPE CO., LTD.

Head Office: Construction House, Ballard Estate, Bombay No. 1
Branch: Sarai Rohilla, Delhi-6.
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ROADS

TRUNK ROADS

TOWN ROADS

COUNTRY ROADS

DOCK ROADS

FOOTPATHS

RAILWAY PLATFORMS

AERODROME RUNWAYS & ROADS
ETC. ETC.

TREATED WITH ‘“HOTFIX”
OR “COLFIX?”

For particulars please write to :

Messrs McLEOD & CO. LTD

3, NETAJI SUBHAS ROAD
CALCUTTA.

RISCON is ideal for building

lightweight, high-speed, passenger trains because it
reduces dead-weight without sacrificing  strength
safety or durability. Every pound of dead-weight

saved by the use of Tiscor Steel means another

pound of payload earned,

The new type of Class Il all-metal
coach built by Hindusthan Aircraft
Limited, marks an imporiant advance in
coach building in India,

TISCOR, a low alloy, high-sirength
Heel made by Tata's has been used } .
extensively in these coaches, '

THE TATA IRON & STEEL COMPANY LIMITED
™ 3

Please mention this journal when replying to advertisements.
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INDIAN 0
ROAD TAR iy

FOR s d
DURABILITY /a‘*

THE SHALIMAR TAR SPRAYER

This light, hand operated

prayer has been specially

designed for Road work
under Indian conditions.

(ﬁ/

7 .

j It is very efficient, easy to
operate and maintain and g

&7 sturdily built for long service

SHALIMAR TAR PRODUCTS
/6@’1@@ (1935) LTD.

6. Lyons Range, Calcutta.

MANUFACTURED AND
SERVICED BY

! $76/8
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Shri Naba Krushna
Chowdhury, Chief
Minister, Orissa,
is received by the

President on arrival
to inaugurate the

Session.

viii

The Chief Minister
Orissa, Shri Naba Kru:lsna
Chowdhury with office.
bearer after inauguration
of the Session,
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INDIAN ROADS CONGRESS (8%
EIGHTEENTH SESSION - BHUBANESWAR

BHUBANESWAR, the picturesque new capital of Orissa, was the scene of

the Eighteenth Session of the Indian Roads Congress which met between
the 4th and 11th of February last. The delegates who were able to spare some
time for visiting the innumerable temples scattered round about Bhubaneswar
must be carrying with them the haunting memory of these beautiful shrines
which exhibit a unique architectural style. The finest specimens are the
Lingaraj, and Rajarani, and the Mukteswar temples. The Lingaraj, is
Bhubaneswar’s main shrine and is one of the best archaeological monuments
in India. It stands in a courtyard 520 ft by 465 ft and towers up to a height
of 127 ft from the ground.

The Session was inaugurated by Shri Naba Krushna Chowdhury, Chief
Minister, Orissa, on the 5th February 1954. About 200 delegates from all
parts of India attended the Session. This was the first meeting of the Congress
in Orissa,

Shri R. K. Batra, Chief Engineer, Roads and Buildings, Madhya Pradesh,
delivered the Presidential Address. The special point made out in his
Address (published in full in this issue) was the creation of a non-lapsing fund
for road development in order to ensure that road development is steady,
balanced and continuous.

The President assigned first priority to the construction of village roads
and, next, to bridges and culverts on rivers and waterways along main roads.
He also urged the need of replacing on a programme, the weak or obsolescent
and derelict structures which have outlived their normal life or are too narrow
and unreliable for the heavy loads and their impact.

Other points touched upon by the President in his speech were the
provision of adequate width of roadway and suitable horizontal and vertical
curves—factors pertinent to the safety of modern high speed travel. He also
referred to other aspects of road development such as aesthetics and avenue
perspectives, segregation of tratfic, railway over-bridges and sub-ways and
improved level crossings.

The President advised the younger engineers to develop initiative and
pride of profession, maintain an attitude of humility, sense of humour and
proportion and be not discouraged by criticism.

To senior engineers, he appealed to take a keen and lively personal
interest in guiding their assistants with helpful and positive advice and
direction.

The Chief Minister in his inaugural address said that while every one
desired the process of national reconstruction to be completed with the least
possible delay, there were many limiting factors, particularly financial
stringency and they had to exercise the utmost economy. He further referred.
to the shortage of suitable technical persounnel for the execution of projects.

1
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(}1Ie. paid highlti'ill;utcstt}o engilneers and advised young men not to be afraid of There was the usual round of Committees and Council meetings.
oing manual labour themselves. . )
%i‘h Indian Roads Cong sdal was awarded Shri K. K. Nambiar "The specifications and Standards Committee discussed the Standards to be ’
and Slf ; nKlaIr\]l' oads o‘ng,refss meda 1}’“5 aw arded to DA S Desian a W adopted for Road-Rail Level Crossings. The Research Organization Division
an r e amasivayam tor their Papor :[‘he Investigation, Design a1 considered the reports of the research work done in various research
Construction of the Cauvery Bridge at Pugalur.” laboratories. The test Track Division considered the report of the work done
Messages of goodwill were received from the Prime Minister, the Hon’ble at the Road Test Track, Calcutta. Other Subcommittees which met during
the Speaker of the House of People, His Excellency the Governor of Orissa, the Scssion were the Papers Subcommittee, the Education Subcommittee, the
His Execellency the Lieutenant Governor of Vindhya Pradesh, and several Road Transport Subcommittee, the Subcommittee dealing with the question of

Ministers of the Centre and the States and professional institutions abroad.

There were five Papers and one Road Research Note open for discussion.
About sixty speakers, took part in the discussions which will be published in
the Journal of the Indian Roads Congress.

The newly elected
President
Shri H. P. Mathrani,
Consulting Engineer (Road
Development) Government
of India addressing the
43rd Council on 9-2-54,

the Provincialization of Local Bodies Engineering Services. The Eduoation
Subcommittee discussed the draft syllabus for Refresher Courses for
engineers already employed and draft model syllabus for Highway Enginee-
ring in Civil Engineering Degree Course. :

Demonstration of the actual working of Motor-Grader and Asphaltio
(loncreto Mixer were also arranged for the benefit of delegatoes.

The delegates were accommodated in the M L.A.’s Hostels and Quarters—
all in one place, and this helped the delegates to come into close contact with
each other throughout their stay at Bhubaneswar during the Session. In the
evenings, all delegates assembled in the meeting hall to see interesting
technical films on the use of latest road making machinery,

The Technical Exhibition was opened by Shri Bahirab Chandra Mahanti,
Deputy Minister for Works, Orissa. The coloured and flood lights of the

Shri Bahirab Chandra
Mahanti, Deputy Minister
for Works, Govt. of
Orissa, declaring the
exhibition open,

Shri K. K. Nambiar, recelving the I.R.C. Medal,

The patiel discussions on ** Practicos prevalent in India regarding tho
const‘rucpon of Cement Conerete Roads”” which had not been comploted at the
last Sesglon were continued at this Session and completed. The discussions, |
after suitable editing, will be published by the Tndian Roads Congress, 2 3 :

2 ) » ’ . f it
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exhibition gave a festive appearance and the publie, too, visited the exhibition
in large numbers.

One of the Stalls in the
Technical Exhibition.

On the 9th, the delegates visited the old Sun-god Temple of Konarak
which iy nearly forty miles from Bhubaneswar. On the 10th, the delegates
paid a visit to the famous Jagannath Temple at Puri. The last day was
devoted to the inspection of Kathjuri, Kuakhai and Taldanga Canal bridges
and the layout of the new capital at Bhubaneswar

DEFINITIONS OF HIGHWAY ENGINEERING TERMS

CROSS SECTION : A vertical section at
tre lines.
FORMATION LEVEL: (a) The reduced level to which the earth-

works, excavation or embankment, are
to be or have been executed.

right angles to the cen-

(b) The new surface lo
pletion of earth wo
and construction

vel obtained on com-
rks on which material
are superimposed,

CHARACTER

“C'haracter is the caparity to conduct one’s self with  restraint in
time of prosperity and with courage and tenacity when things do not go
well . —James V. Forrestal.

“We must write over and orer again the old copy-book maxims.
Honesty is the hest policy. There is no substit

. S tostitute for work. Folly
hrings its own penalty. Right liring hrings its own reward, The

market place is mightier than any legislative hall .

—W. Alton Jones,

i March 1954
Tranaport-Communiecations Monthly Review

PRESIDENTIAL ADDRESS
TO THE

EIGHTEENTH SESSION
OF THFE
INDIAN ROADS CONGRESS

By
Sirr R. K. BaTra

Bhubaneswar, February the Ath, 1954.

Hon’ble Sir, Ladies and Gentlemen,

ivi , Sir, on behalf of the Indian Roads Congress
IT is my prqud pn:lfl:egﬁntgswgicgg:i%o;e for the honour you have QOne us, in corping
(g nd to 'VOICE (;)u $0 bless and open this Eighteenth General Session of our Society.
e mldﬁ o al)];’ea,rty welcome to our lay guests, who as representatives of the
! als_o e Otur of the common man’s interests, have graced this occasion with
AR (;e:idence of their interest in our activities. We want to take you into
their presence mnd cultivate your goodwill and support in our endeavour to add to and
s o donoe 9tlhe road map of India. We need the sympathetic and helpful under-
standing ul;mil oad users in respect of the magnitude of our problems and the odds
standing o a'TorMembem and Delegates, I offer my cordial greetings on this happy
B anas)v-umion t Aaruis 5 compare Mot8 o o0 oo Jooes ol
and experience,

Shri R. K. Batra, President delivered the Presidential Address,

i t for the courtesy

ress our grateful thanks to the Orissa Governmen _
t nd?crletzl?:; Ei)r}:%nviting t%e Congress to their new Capital at I_Bhu_ba.neswar. We are
z‘e:ting here for the first time in the 20 years’ history of our Inshtutmn. Bhubaneswar )
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has historical, cultural, and religious associations going back to the early centuries.
The town as you see it today, is recent con,’structlor’r and hay bcon planned zm(lvlmd out
according to w Master Plan based on what is deseribed as neighbourhood units”” and
there will be plenty of opportunities for all as they go round the place to observe and
study tho utilities and amenities of such an arrangement. Unfortunately, due to
financial stringency, only the first phasc of the programme has' heen taken up in hand
so far. Quite apart from the attractive and novel features of this town, there are many
ancient and beautiful temples scattered all round among which is the famous Lingaraj
temple. These temples are noted for their (lls_tlrlctl\"o architecture which is unique anq
striking in its pattern and are well worth a visit. I'he famous age-old temple of Puri
frequented by pilgrims from all over India, is very necar from here and those who are
interested will be cnabled to go and worshro at ?1118 s:acre(l shrmo. The temple at
Konarak dedicated to the Sun Gord, though in ruins, is a marvel in architecture and
you will be interested to see it, The caves of Khandagiri and Udaigiri are another
attraction in the neighbourhood.

We should also express our indebtedness to the Orissa State Officers for the
excellent arrangements mado bob}r for holding.tho sessions here and for our boarding
and lodging arrangements in spite of the various handicaps under which they must
have laboured.

Orissa is still a young State created within the last three decades by welding
together the most remote and outlying districts of the other contiguous old States and
with a number of Princely States added on after the attainment of Independence. No
wonder, therefore, if it has to work against the backlog of progress in its still unopened
areas and a chronic and deficit economy., Its heroic struggle to come up and rise to its
due stature on par with other States is worthy of our admiration. We wish the State
the best of luck and success in its efforts. May the Grace of Lord Jagannath of Puri in
conjunction with the bounty of nature activated by the construction of Hirakud Dam
leaven in quick time the economy of the State and contribute to its ever-increasing
prosperity.

The past Presidents of this Congress have, in their successive Addresses at the
annual sessions, fully traced the history of its birth and achievements during the last
two decades, and I need not traverse the same ground or enlarge upon it much further.
The very fact, that the membership of this Congress has swelled from the 73 first
fathers of this Association, who appeared on the scene in 1934, to a family of 1,315 in
number within two decades is a measure of its vitality, popularity, and usefulness.

Most of the road Engineers of the country, both in Government service and outside,
are there either as members or as associate members.

Our primary objective and function is to see to tho advancement of the techni-
que of road construction so as to make for hetter strength and more enduring life of
our structures and towards the utilization of local materials to best advantage and for
maximum service, thereby reducing costs to the minimum possible. Towards this end
we are engaged in the creation and maintenance of & central pool of ideas by drawiné
upon past experience z'md up-to-date knowledge on the subject and are acting as clearing
house for such of the ideas as have been proved in pmotice not only in this country
but also in other parts of the world which have similar problems. It is a kthrmhin.g
ground for all the plentiful and varied lore on the subject, where the clnﬁ'I is wim/rowed
out and the hard core of grain is isolated. The officers working in tlro ‘Rou:dg Wing of
the Ministry of Transport, which is mothering and nursing t}ris Inqtlitution‘ asg on
the results of their studies hoth on the theoretical and practical rmpect.s ' 'Fh;ﬁeld
knowledge comes in through the many Papers, and notes and com ments on them
contributed by the engineers working in the States and from the estimote;\ of major
projects. All such grist is passed through the mills of the technical staff and he sub-
committees working on behalf of the Roads Congres (

A s and the m j ifted
and presented finally to the Members in the form of condeg:t:ir ):pce}é;lﬁr::t(iér?;fﬁi(i

{3
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standards and codes of practice. The comprehensive Bridge Code prepared under its
auspices is an outstanding document and is today the Bible of the Bridge Engineer.
Prior to the advent of this body, we had to rely solely on the British Standards Speci-
fications which did not take into account our local conditions and material resources.
Hence, on this score alone, the Indian Roads Congress fills up the void which has long
existed in the technical armoury of our highway departments. Besides this, we wre
enabled to compare the various approaches to and the methods adopted towards the
solution of the several problems met with in the different parts of this country,
Similar Societies of advanced foreign countries exchange their literature with ours.

The Roads Congress has recently started a new service of publishing extracts
and excerpts from the technical journals in the Transport-Communications Monthly
Review for the benefit of the executive staff who, owing to their whole-time preoceu-
pation with the organization and accomplishment of their day-to-day work, are not
able to keep abreast of the latest advances in the science of road engineering, which
is growing fast by rapid strides. They simply do not have the time and energy to read
systematically and discursively. So, whatever is worthwhile as throwing more light on
the different facets of road engineering is purveyed to them in concentrated essence for

easy assimilation and guidance or as a pointer to the proper quarry for further infor-
mation,

3y encouraging the Members to contribute Papers or original articles based on
their independent studies of particular subjects or experience on specific works and by
bringing them up for discussion at the annual sessions, the Congress is providing a
platform for crystallizing the various amorphous ideas which the different Members
would have at one time or other imbibed in the course of their work. Engineers are
generally silent workers, always in communion with nature for extracting its secrets,
and if they talk at all about their work, they do so more in the language of sketches
and drawings and terse specifications, not often intelligible to the lay public. Tt is,
however, necessary for engineers in these democratic days to carry conviction to the
public and to this end to be able to explain to them, in layman’s language, the pros
and cons of their projects. These faculties could be developed more and more by
constant exercise and attempt at marshalling our facts, arranging them in their logical
sequence, and indicating the inferences therefrom.

Annual prizes, medals, or honoraria are being awarded by the Congress for
Papers of special merit. The aim and ambition of the Congress in this direction is to
keep beaming the searchlights of the Congress over the whole of our fraternity and its
area of operation and kindle every spark of talent therein and rouse it into flame so as
to illumine the several yet hazy, twilight and dark corners in the field of our science.
With this objective in view, the venue of the sessions is being changed from year to

year so as to enable all States, all men, and all problems to be canvassed and covered
in its sweep.

In fulfilment of its educational objective the Congress is maintaining an wup-to-
date library and it lends books to members who are constantly kept informed of the
list of new books added from time to time. Tt has a small museum not sufficiently
large yet for want of accommodation. There is an Education Subcommittee which is
working on the proper syllabus and curriculum of Highway Engineering studies,

Of late, along with our annual sessions, we have been organizing technical and
film exhibitions of road practice, machinery, tools, etc., for the benefit of engineers.
As a matter of fact, these exhibitions have been drawing a considerable number of
visitors from among the public as well.

Road construction and maintenance till the other day, even within the memory
of the senior Engineers, was largely craftsmanship based on intuition and empiricism,
But motor vehicles with their high speeds and heavy loads have brought in their train

3 7
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a multitude of complex problems, for the solution of which we have to adopt a
scientific and rationalised approach.  Soil, which was being classified by appearance
and fecl, has now to be clagsified by the qualitative and quantitative content and
behaviour of its several ingredients.  ‘The potentialities of using stabilized soil for the
construction of the hase courses of road pavements, where stone and other hard
materials do not exist within economical leads, are enormous and impressive advances
have already been made in devising specifications for the proper wse of loeal soils,
From the simple water-bound macadam and stone-sett  pavements of pre-motor  era
we have since advanced to pavements of conerete and bitumen mixtures, and from
masonry arches we have passed on to Reinforced and Prestressed conerete.  The
strength and performance of the different materials going into these new types of con-
struction have to be investigated for different conditions and proper HI)("(;iﬁ(’?ltvi(\HS and
processes hiave to be evolved by conducting large-scale laboratory experiments.  Hence
the construction of road research laboratories has become an  imperative necessiby.
The institution of the Test Tracks at Alipore, Caleutta, and at Okhla near Delhj and
the building up of Road Research Laboratories both by the Central Gnvernment’ and
the States owe their inspiration to the impetus and fillip given by the Congress durin;;
the last several years.

The Roads Congress has also got subcommittees to advise on road machinery
tools and plant, and on the problems of transport as a whole. Tt has another Subeon.
mittee commending to the State Governments the advantages of econstituting specisa-
lised highway departments working directly under their wings. Now to thusz who aro
still lagging behind in giving full effect to this suggestion, we wish to point out the
considerable achiecvement of Madras, West Bengal and Bombay, which have so far
followed our lead. The question of forming an All-India Service of Engineers, on the

analogy of I. A. S. and I. P, has also been mooted and is worthy of serious
consideration, '

The Highway Chief Engineers of State having met at the instance of the Roads
Congress in the year 1943 drew up the well-known Nagpur Plan suggesting l.n‘]
ad hoc 10-year road development programme for the country as a whgle SO as ‘to
provide an integrated and closely knit grid of roads, and presented it to the‘ qev‘er'ml
Governments. Though for various reasons this programme has had a chequor(;(f ear(\;r
in its implementation during the last ten years, it is satisfactory to note thmt'; our
offorts have at last borne fruit in that a fairly large provision has been made Kin th:»
Five-Year Plan under this head as a result of the general appreciation of the need {/—‘01:
roads. Though it may not be as large as it should have been in view of the prevailing
backwardness in the matter of adequate communications in this vast Sl)!‘ea((l ou%;
country, we have to accept it gracefully as it is said that no more could be provided
on account of the competing demands on available finances. provide

In this connection, I can do no better than quote the ree

: 0T n aomo ] ent pronouncement of
our Prime Minister whose instinctive flair for striking the right emphasis is
indisputable. ‘

¢“] have come to the conclusion that one thin
topmost priority is roads—roads of all kinds,
bitumenized or cement roads, but roads of any kind, to open out vast areas

of this country which are closed up today and which
o . N « (o]
unless you walk or ride....., I give roads first priority.”» you cannot reach

g to which we must give
not only very up-to-date

Any tardiness in this direction will be to the peril of the Welf
also the considered opinion of the Roads Con
this issue of balanced development.

: are State. This is
gress and the Nagpur Report is specific on

Whatever is the use of exhorting people to move out
creating conditions which would attract them, Young
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their education in urban surroundings fight shy of leaving the towns for want of
even the minimum amenitics in the countryside. Today, there is such a well-defined
water-shed separating the sophisticated urban and the simple rural communities who
live two different standards of life both materially and culturally. There is a big lag
between the two standards and it is necessary to help develop an intermediate
standard incorporating the best features of each. The ocean of buoyant life is all to
one side of the ridge and the tides and waves of technical, cultural, and social progress
lap up only to the levels of the urban areas and break thercafter. It is necessary to
cut channels through the ridge for inducing direct and open flow through this barrier
by equalising the levels as far as possible between the village and town life. Again,
the common man who lives largely in the village as the producer of the basic
wealth of the country and the elementary necessities in food and raw materials can no
longer be ignored. Ie has been till recently approaching the Government with
applications in a supplicant mood for his release from the land-locked interior. But
the last war and its repercussions which precipitated a new era in the affairs
of men and changed all fundamental values accepted hitherto, have exalted
this common man to his rightful place in the democratic way of life. He insists to
be brought on to the broad stage of life to establish direct contacts with the
virile modern civilisation. Social justice has to be done to him and he should
be relicved from his joyless, drab, monotonous and uneventful existence. It should
also be the concern of the Government not to let him languish and waste
Lis energy in the desultory and factious life now ruling in the villages.

It is necessary to build new village roads first before our other economic plans
could be put on wheels. Unless we criss-cross the whole country with village roads of
at least minimum specifications, village communities will be a drag on our progress
and will not be in a position to contribute their mite to the building up of the country’s
economy. At least those villages should be linked up first which lie within a few miles
on either side of the existing roads. A low type village road at small cost as first stage
development can be provided to give the villager access on to the main roads which lead
to towns and markets. With the construction of these links, the several amenities of
life under different categorics can be brought with in his easy reach. Such roads will
also help in the dispersal of ancillary and of even main industries towards the country-
side where labourers could live a cheaper, healthier, and more spacious and effective
life, and thus reduce the cost of production and increase the output. They would
further facilitate the exploitation of the unexplored resources lying in the interior.
In short, the effect will be to create such a congenial environment to rural existence as
to tempt men of the stamp of Lloyd George who, after retiring from the Prime
Ministership of England, found the growing and marketing of potatoes from rural
England a sufficiently profitable and exhilirating occupation in his latter life. Good
transport facilities in the interior would help towards the desirable exodus of educated
people, young and old, to the countryside where they can live useful lives far from the
madding crowd and enliven the countryside with their gifts and experience.

It is a welcome trend that the Community Project and National Extension
Service Administrations are intensely seized of this issue in their programmes and are
concentrating on village road construction by enlisting public co-operation. The
CGovernment of India, have also offered token grants to State Governments for encoura-
ging construction of village roads on co-operative basis by the villagers offering free
labour, gifts of land, money or idling transport. Such a procedure while reducing the
incidence of cost to the Government to the minimum is also the best way of enhancing
the dignity of labour and practically demonstrating the equality of man and man.
The energies of local scout and other youth organizations could be harnessed purpose-
fully to creative work instead of being limited to or frittered away on spectacular
ceremonial. We shall thus be working with the community and not merely for it and
there seems to be no better way of converting the prevailing frustration into
enthusiasm and the insurgent masses into a resurgent and self-respecting community
with faith and confidence in itself.

9
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The Government in the past had been acting on our recommendations without
definitely committing themselves to any firm policy. But to-day, by the pressure of
public opinion or may be as a result of the persistent labours n.f the Roads Congress
and other road promotion associations like the L R, T Do AL it 1s extremely gratifying
to sce on the borizon the dawn of a new roud era and prospects of a sure and steady
advance towards the fulfilment of our dreams.  The reeent stalement of the Houhle
Minister for Transport at the Silver Jubilee mecting of the I. R. I D. A. is a charter
for road development and indicates go-ahead policy. Let me quote the relevant
portions of his statement made on behalf of himself as well as of the Government,.

« Policy. Qur policy is to encourage the development of an  integrated system
of transport in which...... road transport will play an appropriate and useful role
in its own spherc of effective service. Government’s plans are further hased on
a full recognition of the fact that road transportation facilities still lag behind
the actual requirements for proper economic progress. There is less than one-fifth
mile of road per sq. mile in India against 2 miles in the U. K. and one
mile in the U. 3. A. On a population basis, India has only 6 furlongs of road
per 1,000 persons against 36 miles in the U. K. and 12 miles in the
U.S A Governments in India are quite conscious of the large
leceway still to be made and the community projects do include the con-
struction of rural roads as an important part of their programmes. T may say
that I am personally very keen on the development of proper roads connecting
different villages to the main roads. A small amount of Rs 20 lakhs has been
provided in the current year’s budget for this purpose, but I shall be glad to
provide more if there is an increasc in village road building on a voluntary
basis.”

The overall money provision for capital road construction and improvements
under the Five-Year Plan is of the order of Rs 145 crores inclusive of Rs 25 crores
from the Central Road ¥Fund and Rs 10 crores recently added under the head of
relieving unemployment for constructing inter-State roads or roads of economic im-
portance to rural areas. Physically, the plan covers the construction of about a
hundred large bridges and construction or improvement of 24,000 miles of roads in the
scveral States of the Union. Some of the largest bridges over the Ganges, Sone,
Godavari, Kistna, Torsa, Damodar, Rupnarain, Cossye, to mention only some of them,
find place therein. Add to this, the provision made under Community Projects and
National Extension Service Administrations for more than 20,000 miles of new villave
roads and the expenditure likely to be incurred on road improvement and constructign
by Municipalities and other administrations like those of Forest and River Valley
projects. Now with the steady progress of these schemes by easy rises and treads, we
shall have arrived by the middle of 1956 at the first landing on the stairs of progress
from which we can casier aspire further. °

Now we can take it that the Government is fully convinced of the deficiency in
our road system and the urgency of making up the same. If more money has not
been provided, it is due to want of resources and not for want of will on the part of the
Government as we have been assured. Let us, therefore, for the time being reconcile
ourselves to this position; for, it may also not be possible to get more work done in »
satisfactory manner under the limitations of the present organizations and within the
remaining two years of the 5.-year period. We may look forward to provision on a
larger scale under the next Five-Year Plan. Meanwhile, we can settle down to hard
practical and technical work in the execution of all the projects to strict scheduls and
with the utmost economy. Towards such a consummation, on a solemn occasion like
this, let us dedicate ourselves heart, soul and body to play our part in accelerating the
progress of the country.

There next rema}ns the important issue of the creation of a non-lapsing fund for
road development which has been for long the prime plank in the platform of the
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Roads Congress. The latest advance registered in the progress of this idea is that the
Planning Commission has accepted it in principle and in spirit by orunciating the
proportion that road development “*should be steady, balanced, and continuous and
that for this purpose a certain continuity in the supply of funds is esscntial if
wasteful expenditure is to be avoided and programmes are to be pursued without
interruption.”” In implementation of this idca they have fixed the money provision
for development works over a 5-year period and have further permitted works to be
taken up (in the Central sector at least) of a 100 per cent more value so as to provide
for continuity and overflow into the successor plan. Such clasticity conceded towards
the natural extension of the programme into future years is a guarantee for the smooth
flow of the requisite funds required not only for this Plan, but also for the subsequent
ones. We hope, on realization of the advantages of this policy during the present
5-year period, the same will be continued and we would have ultimately a separate
non-lapsing fund constituted by statute before long. The States also meanwhile, must
be taking steps towards the constitution of their own non-lapsing funds {for road
development from motor vechicle user taxes and by credit of the due share of road
cesses under the approach made to them separately in terms of the Motor Vehicles
Taxation Enquiry Committee’s findings.

Let me next proceed to an appraisal of the existing road system and its defici--
encies. From a study of the road map one can see that the required quantum of
arterial road milage (of National and State Highways) is fairly existing as it is, except
in the Part C and some of the Part B States, and except for missing links in various
reaches and missing bridges particularly over big rivers. These roads are the respon-
sibility of the Centre and the State Governments and have been built up over years to
tolerable standards. Wo have however to provide the missing links and bridges and
to improve the roads for the quality and efficiency of service demanded by the higher
stresses and strains of modern traffic. The main deficiency lies in the want of Feeder
roads to and from the villages,

How to go about remedying the defects in both these systems in an economical
manner in relation to the poor resources of this country and in what sequence, we
should consider. We may suppress the likely temptation of importing costly ideas
and methods and the dazzling standards of American Highways as there is a vast
difference between the developed hinterland of American prosperity and our stagnant
backland which has still to be explored for throwing up the wealth which only could
sustain a higher grade and more commodius road system. The stream of arterial
travel characteristic of America stems from their advanced mechanization and the
prevailing high standards of life there. Our standards should be modulated to lesser
scale and hitched to nearer stars. We have to resort to stage construction and stagger
improvement so as to spread our moneys over as large an area as possible, and not
until definite traffic load trends, offering the prospect of a continuity, are established,
should any big commitment on expansion he made.

The main desideratum which reduces the all-weather utility of our road system
is the bridging of the many perennial rivers and creeks on the lengthy coastline of the
Peninsula and of the several major and minor rivers in the plains. Construction of
bridges and culverts over smaller channels therefore, should be an early charge on
available resources. Another frequent sight along the roads which could not have
escaped the most casual road traveller is the Notice Board warning about the weak
and narrow bridge ahead and enjgining speed or load limit. There are heaps of such
obsolescent and derelict structures which have outlived their normal life or are too
narrow and unreliable for the heavy loads and their impacts. Considerabls recon-
struction and replacement is called for and they have to be tackled one by one giving
priority to those which are demonstrably unsound and have visibly deteriorated.

There is next the width of roadway and its geometric alignment—factors perti-
nent to the safety of modern high speed travel. In this ancient land of intense settls.
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ment over centuries and roads laid afterwards of slow evolution, and  for slow traffic
individuals and communities lived and cultivated haphazard and hence ro ’
them have had to be navrow and winding.  ‘These now need widening and straighten-
ing to cater to fast traffic.  Ngain, even where wise men in the past, in v‘(m'('-is(\/()f
their elementary instinets, laid wide roads with broad margins, pushful :)md varicic
owners of properties by the roadside have gradually encroached and closed in upon tho
trafic width so that in and around inhabited arcas we have what iy called Ribhon
Development, which detracts seriously from the traflic capacity of such roads.  These
grabbings have to be reclaimed by stern and sustained executive action, (inli\;oq rl)(;i;h
horizontal and vertical, have to be eased and superelevated and amplified by m’/(‘ l,lil‘ill 4
at corners for increasing sight distances, the worst hottlenecks and death tra ‘-11 b(‘in%
taken up first. ps betng

ads through

avaricious

There is again the question of bye-passing along throue
through bazars of intermediate towns, where the local url);ﬁl trMﬁlcnlrlcsli‘:;:hi:s,];atl ]]?(‘LSS
through traffic.  Where the volume of the latter is sizeable, ring roads A()(n . 10k htlilp‘
periphery of the towns with limited access service roads or in thhe ;m]telrn'l,ti\, 10‘ outer
modation or distribution routes within the town will have to bLe provided e decome
Yet another aspect of road development is its aesthetics and avenu
tives. New avenues, have to be planted and reared while the existing ones hg, per‘:Delc-
protected against the vandalism practised by the villagers. There is also ‘t] ve (i ‘e
maintain all the rest houses along the main roads in efficient condition 29 b0 af ?0
reasonable comfort to tourists and travellers. 80 as to afford

Road interests adversely affected or insufficiently consery .
want of vigilance hither"to have to be safeguarded in future byogngélt?nto ;‘t:tltg ta.nd
Highway Law which will regulate access to roadside land and I’I'O‘*(‘rilgfe i all} O'rty
of building, set back and control lines. o e mies

Segregation of traffic according to the different g

eed i
kept in view in the design of pavements for heavy mixp S of vehicles has to be

ed traffie.

Railway over-bridges and subways and improved leve) crossi
i ssings are also
required on a large-scale but may perhaps be deferred ¢
development. o the next stage of

Road Maintenance.—Physically, roads are a piece o oy . .
agricultural equipment of the country which must beIZnaintafigléZ Soe'i‘aillé 1181§1utstrml, and
owner of these roads, is no more free than an industrialist is“not; to maintg'e’h'&s tlie
and plant. If we do not maintain the roads adequately, certain un o :l : is tools
quences follow and we actually waste money, Though our arterjal rolzmd san bconspci
to be maintained at present to some standard, it is not adequate. Tho m s c:,n e sa.lf
secondary roads, i.e., the minor district and village roads, is Ver. 00 &l;l elna,nce 0
name only although such roads are of great import ’ Y poor and almost in

. : ance in the day-to-day 1i
masses as coming close to thg sk}xx of the large number of vilelu(,zatoli(\lril-ywhfi of the
Not having the means to maintain them in the way they like high\t\,m.v auth?);itiel:lifa(,)‘x}(;

been compelled to resort to makeshift methods of .

that the rgpa,ired surface is at least ag dangerous aspiltli)h“(l)?::(’izftf: ;).Vlth the I;eSUIt
bound macadam which h-fmf been the mainstay of our road surfac places. Water-
survive under present conditions of traffic. It has ceased to be ﬂ:n e(;mes can 1no longe}'
tion except where traffic is light and pneumatic tyre horne and %o)ne 10mica -lpmpoﬂ.l'
plenty just by the roa.dsuie, and even then it is sisyphian laboux: and t;:-r.%‘]’ﬂl able ui
of human effort as having to })q repeated on a ceyele of to0 frequont rcl y ;’Va,stefu
only answer is to go in for rigid or flexible pavements of concrete or bla.crllezva s.f The
grade specifications related to the traffic intensities on the main arteri op of high
roads cost Rs 75,000 and high specificati les. Concrete

. . on black top Rs 40.000
mile and unless capital construction at these high costs is undert,akenor:o]:gemaajri
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of these roads will be an unmitigated headache to the cngineer and their unsatisfactory
condition will continue to give room for complaint by the public. Hence, until we
have a plentitnde of funds to construct surfaces suited to the traffic in each case we
may not be able to show satisfactory results. Smooth and dustless surfaces yield hand-
some dividends in the shape of better health of the people living alongside it, of con-
servation of the energy of man, animal and machine, and of considerable national
savings in spare parts and replacements of motO}' vehicles most of which are at present
imported from outside. It has been roughly estimated that the loss to motor transport
on account of bad roads is of the order of Rs 38 crores per annum. This aspect has come
to the forefront of late and a Committee of the Roads Congress recently constituted at
the instance of the Transport Advisory Council is now engaged in studies of the
comparative costs of operation of motor vehicles on different types of pavements
and of the economy in transport costs resulting from improvement of road
surfaces.

The maintenance of the secondary roads for all-weather traffic is a much more
difficult problem so long as bullock-cart again remains the principal means of rural
transport. Low cost roads with stabilized soil surfaces are not the solution in spite of
the lighter traffic on them as they are incapable of standing up the cutting action of the
iron tyres of the cart. The only possible way of keeping up these roads in traffickable
condition for the greater part of the year is for the villagers to take up this work them-
selves to be done at frequent intervals by reforming the surface after each rainfall and
just before the moisture in the roads dries up and by the addition of locally available
stabilizing materials of gravel, sand, or clay, as may be required. It is on account of
the difficulty of maintaining these roads that quite often the construction of new village
roads is sought to be postponed until such time as money could be found for
initially providing a stable crust capable of standing up to the needs of the particular
traffic.

It must be quite relevant on this occasion to make a brief mention of the
highlights of the road development programme of Orissa State in particular. Quite
a number of missing links on the Calcutta-Madras and Calcutta-Bombay National
Highways are being forged at present and the construction of many of these stretches
is already complete. Bridges over the Kathjuri and Kuakhai rivers and the Taldanga
Canal on the former route and over the Mahanadhi on the latter have already been
constructed and are in use, while bridges across the Subernarekha, Brahmini and
Baitarni are in course of construction, In this context it may be pointed out that
the first three bridges are of daring design and of types attempted only recently in
this country.

Now, I wish to refer to a gqnestion which has been agitating the minds of
many senior engineers in Government service for a considerable time. In connection
with our country’s developments in the several sectors, a great responsibility rests
upon their shoulders. To come up to the nation’s expectations, they have got to
work willingly, courageously and unflinchingly. You must have however noticed
from speeches made by senior engineers all over India during the last few years
that there is a sense of frustration among them. India needs good engineers very
badly and she cannot advance unless a conscious affort is made to diagnose and
remove the causes which are frustrating them. There is a dignity in the profession
which must be fostered. 1If the engineer has to deliver the goods on a hundred
fronts to-day, he must have the proper environment to do so. It is not correct to
amother him with censure all round. It is generally overlooked that the engineer has
to play an important part in the life of the community not only as a technician but
also as a planner and administrator. One of the major causes of his despondency, I
venture to say, is that many of his plans are often spoiled because they have to pass
through hands which lack the training and experience required for a proper appeciation
of them. I am convinced that the nation is not getting the best out of her engineers
in the present arrangement, which has come to stay due to the innate reticence of
engineers. May I in this connection remind them of what Dr. John Matthai, the then
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Minister-in-charge of Transport, said in 1948 in 2 message to the Indian Roads
Congress.

“Too often Engineers appear to play the role of big silent men. I have
always felt that, with their education and their expericnce as men of affairs
they should achieve much more, if they would emerge from their shell.’’ ’

Ladies and Gentlemen, your over-worked patience must be at the end of its
tether, so let me close after doing a little introspeection and loud thinking on the human
side. It is necessary as all progress is conditioned by the nature of the human agency
working at it. My exhortation to you, the young assistant engineer is that you should
develop initiative and pride of profession as well as possession in your works. You
ghould quickly, after emerging from eoilege, learn all about the practical side 6f your
work lest you be outwitted by the engineering trade with whom you have to deal all
the time and without whose cooperation you cannot show results.” Maintain an attitude
of humility and sense of humour and proportion and be not dismayed by criticism
Where it is unbiassed and corrcct, own up and benefit therefrom. 1§ it is ill-informed.
the opportunity afforded to clear yourself will enhance your reputation. Work up b :
the hard way and do not buckle under stresses.  Whatever be your stati.on at the Eimz
in the official hierarchy, shed youwr lustre on the job and do not consider the job as
your ornament. Guard against getting cynical as a cynic is an enemy of himsellf and
of society. Train yourself to take responsibility for whatever you do. Your future
will then be assured as Society and the State are bound to look after 'your interests
You have very big opportunities in the offing for bringing out your best and a.dva.ncin.
your knowledge in the many-sided works coming under the Five-Year Plan, es eciaﬂllg
in the construction of bridges over the major rivers, ILet economy be ’ourpwatch):
word. Be on the scent for new quarries and newer and better techniquesy Be loyal
to the Congress and reduce the gap between its well thought out speciﬁoatio'n ed ol
actual working standards. " and your

To the senior engineers my appeal is that you should ¢
personal interest in guiding your assistants on the right eke s keen and lively

S
warning signs at all the likely pitfalls by the way but a.lscI: lf}lrl’gril:itn;n{lyelb¥ lputt:iing uip
tive advice and direction. Train him to be a worthy successor to OE ‘:l Eén é?os .
You are fortunate that your early career was cast in the good ol pre-ywa,rl d o 1?(}.
engineers worked under easier conditions. The lot of today’s entrant int N vios it
certainly more difficult and he necds sympathetic handling, 1o service 1s
To you, our guests, let me address myself finally. .
while you swear at a road for, from what hasyjust beenngxplal.)il:e};i ﬂemgegt:)e o futuro
to you by now why roads are often bad and that good r 3 usy be apparent

oad i
like a billiard table has to be paid for. 8 mean high costs. A road

All the economics we
In this conuection it is pointed out, paradoxical as it may See‘:lryt’hg:y%? ::;rznuspf:;
) -

ing even now without being conscious of it, extras in .

heilth repair bills arising out of the jolts and dust nuis::?;e Z}Lagzgf Yo(lill' vehicle and
I request you therefore to throw in your weight on the side of gettinan rough roads.
road maintenance. ‘There is no use indulging in cavilment of the ergx more funds for
These engineers are of your choice. They were trained by Belect,gmeel‘-ln_-charg.e.
examination and tested and stamped by the Public Service Comm-lor.l, strained in
fherefore be the best men the country could yield. You havye no go 188ion, and must
with them. So if they are good, encourage them to be better I%lshexcept to manage
them crutches and set them on feet; and if they are bad, dia no ey are lame, give
nurse them to health and vigour by going to the root causes oo the diseaso and

be registered. I now request you, Sir, to inaugurate this Sessio'xl;hen only can progress
JAL HIND |

ey
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INAUGURAL ADDRESS

Delivered by Shri Naba Krushna Chowdhury,
Chief Minister, Orissa at the 18th Session of the
Indian Roads Congress

AT BHUBANESWAR
on the 5th February, 1954.

Mr. President, Ladies and Gentlemen,

T is a matter of great happiness for us in Orissa to have had this opportunity. of
providing our new Capital as the venue for the 18th An.nual Session of the Indian
Roads Congress and of welcoming in our midst eminent Engineers from all parts of the
country. I extend to you all a most cordial welcome on behalf of mysqlf and the
Government and people of Orissa. [ have no doubt that in these surroundings where
the relics of the glorious ancient past mingle with & growing modern township, you
will find a congenial atmosphere for your serious deliberations. I understand that the
present session includes visits to Hirakud, Konarak apd Puri—places which will give
you an idea of the present achievement as also the achievements of by-gone days.

9. We have all listened to your very interqsting and may 'I venture to say,
Mr. President, highly instructive address. To me, it is very gratifying indeed to note
that you attach great importance to the building of village roads and gdoptmg
economical methods. I have been particularly dqhghted to hear you impressing upon
our Engineers the desirability of making a practical appr_oa.ch to the_ problems before
them by taking into acecount local conditions and not being dogmatxcally Wedded. to
the superior American or Buropean standards. This is a very sound and timely advice.

| M

Shri Naba Krushna
Chowdhury inaugurated
the Session on 5-2-54.,

3. It would be presumptuous of me to speak before this distinguished gathering
of Road Engineers of such commonplace things as the importance of eagy commgni.
cations for a programme of all round development. It is true that in the ﬁrgt F}ve-
Year Plan, it has not been possible to accord the development of road communications
as high a priority as it deserves because the primary problem of food had unavoidably
to receive our immediate attention. We are now happily turning the corner so far as
the food problem is concerned and I have every hope that development of communi-
cations will hereafter receive its due place in our plans of development. The Indian
Roads Congress will deliberate on many technical problems regarding the developm_ent
of road science. You will, no doubt, app!y all the resources of your t.:echn.wal
knowledge and experience to devise economical, as oppo_sed to cheap specifications
which are the erying need of the hour. With the est'a.bhshment of a Cent;r'a,l Road
Resedrch Institute, new opportunities have been provided to the Road Engineers to
develop their science and technique.

4. With the dawn of Independence, the expectations of the people have

naturally gone very high. Both quick and lasting results are expected. We have
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a great leeway to make up in our national reconstruction.  While we are all desirous
that this process of national reconstruction should be completed as early as possible,
there are many limiting factors particularly that of financial resources; and we have
to exercise the utmost economy. TFortunately for us economy is not merely a dire
necessity but by its very nature, engenders all the virtues that foster progress or
growth of a nation. Tt isx the tight hand of economy which builds and indicates
strength.  Our own history and the history of other great nations teaches us that
extravagance is a sign of decadence.  Closely allied to this question of economy is the
larger and more important question of integrity. In the contoxt of the changed
condition in our country with the advent of Independence, this concept of integrity
has acquireda new foree. In every sphere of activity for the development and
reconstruction of the country we have to bo moved by the patriotic urge, to  dedicato
ourselves to the service of the country, work for its advancement and for the better-
ment of the conditions of the masses.  Integrity, about which we used to talk in the
past, as a virtue, has now hecome a necessary concomitant of this patriotism. It has
to come now from within and not as a result of checks aad controls from above.
Amongst our Engineers and other technical personnel particularly, it should be the twin

forces of patriotism and pride of profession that should give rise to this virtue in the
rank and file.

5. T may be permitted the liberty of drawing your attention to an unfortunate
tendency noticeable generally amongst educated young men in our country. This is
the growing disinclination on their part to work with their hands, Manual labour is
looked down upon. It is considered dignified to live ou the lahour of others.  This is
a serious matter because the country needs more and more workers in the fleld.
Unless, therefore, this tendency is counteracted, most of our dreams of a great and
glorious future may be shattered.  This is really a relic of our feudal caste ridden past
and our faulty and deficient educational system. [ am certain Roads Congress would
give this matter the serious consideration it deserves.  Kngineers with their excellent
training, both at home and abroad, should set a healthy examplo to the rest of the
educated community. It will be a tragedy if instead of doing that they succumb to
the prevailing vice and go after Whitecollar positions. You have not only to build
big bridges and broad highways, great dams and aqueducts, but you will also have to
take a leading part in clearing the debris of feudalism and building the solid edifice of

a democratic society by bridging the gulf that separates the workers and peasants
from the class of Babus and gentlemen who have to soil their hands,

6. With the growing tempo of development work in our country, we are
requiring increasing numbers of qualified Knginecrs.  We are, in fact cxperiencing a
very great shortage of Engineers in many spheres and at all levels, In view of this
it is felt that our Engineers should not be overburdened with administeative re%ponsi:
bilities and work in spheres which do unot call for play of their technical sk;ll ‘L;ld
knowledge. T would reguest the Roads Congress to give their earnest cnn;idem;ion
to this matter also. ' B

7. Before I conclude, I would like to pay my warm tributes to the
of our country who, inthe post-Independence period, have taken up eoxecution of
gigantic projects requiring the highest skill, experience and professional !bi;illiltv The
Hirakud Project in this State, with which [ am intimately concerned and of ’;vhioli I
have first-hand knowledge, is being entirely executed by our own Kngineors 'Lfl all
stages. The Project, when completed, will be a matter of pride to the }-\,&'lm‘l/ v t’i(;n
Tt would be an achievement of which our Engineers could be justly proud 0 Fl:;b,' in
the construction of smaller projects, roads, bridges, ete., the Ellgineeri ’Lre((iiqt"r vbllxliqh-
ing themselves and have won admiration here and abroad. [ ;L,;l (('Onii;l “é" ti ak
what our Engineers achieve in future will be even more worth of 1, o en .‘""
wider recognition. : Y admiration an

Ingineers

8. Ineed hardly say how much interested I am in the delib
Congress and how sincerely [ wish them all success. 1 ag °
o inaugurate this, the 18th Annual Session of the IN
and I have great pleasure in doing so.

! rations of your
aln thank you for asking me
DIAN ROADS CONGRESS

—_——

16

Transport-Communientions Monthly Review March 1954

MESSAGES

to

the Eighteenth Scssion of
THE INDIAN ROADS CONGRESS

held at Bhubaneswar from 4th to 11th February, 1954

SHRI JAWAHARLAL NEHRU, PRIME MINISTER, INDIA

¢« The Prime Minister sends his good wishes for the 18th Session of the Indian
Roads Congress.”

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

I HAVE great pleasure in sending my best wishes for the success of this
Eighteenth Session of the Indian Roads Congress.

Of all transport facilities, road communication comes nearest to man. It
functions from his front gate and from portal to portal. .

We are today right in the middle of the execution of the current Five-Year Plan
and have got into our stride. Road development forms a part of the plan.  Although
the public purse is not to large vis-a-vis the many urgent needs of the country, yet
enough has been provided for a very good beginning. Now it is up to our engineers to_
use their ingenuity and skill to produce maximum res1_11ts out of these funds. Here is
at once a serious challenge to and a glorious opportunity for them.

May your deliberations be directed purposefully towards this end.

i () oot

If everyone could meet the wife and children left behind,

And step into the darkened home where once the sunlight shined,
And look upon the vacant chair where Daddy used to sit,

I'm sure each reckless driver would be forced to think a bit.

DEFT DEFINITION OF CRITICISM

Criticism is something you can avoid by saying nothing, doing
nothing and being nothing.
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DEPARTMENTAL EXECUTION OF
HIGHWAY PROJECTS

{Contrilited )

HIGHWAY engineers believe that high-

way projects should be oxecuted
departmentally whenever it is in the in-
terests of the tax-payer to do so. In many
States, the construction and maintenance
of road pavements (metalling and black-
topping etc.) is done departmentally as a
rule. The supply of heavy materials like
stone, gravel, etc., is generally done by
contractors who are specially equipped
with transport vehicles. But as regards
the actual fixing of those materials into
road beds, there is no doubt that doing it
departmentally is the soundest practice.
Precisely for these reasons, Highway
Departments keep a complete plant of
road rollers, tar boilers, mixers, ete.

There can be no doubt that depart-
mental work provides very valuable op-
portunities for training young engineers
in organization for works. The engineer
must not only excel in producing accurate
and safe designs but also be.capable of
executing them economically. . He must,
therefore, acquire the art of collecting and
organizing labour, planning piece jobs,
measuring progress and Lkeeping cost
accounts. Opportunity is afforded for all
such training by departmental execution
of works.

It is sound policy to create and equip

gome permanent units in each State for

departmental work and keep them in
trim with the object of using them when
gome contractor does not perform his

contract properly or atlempts to dictate :

impossible terms.

There are thus many advantages of
doing work departmentally. But we
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~ are wisely spent,

must not rush to the conclusion that that
is alw_uys the most economical way of
executing. road works. Contractors are
an essential part of the industry of public
works.  They specialise in their own line.
A contractor has the natural aptitude and
a life-time of experienco in hig trade and
can successfully compete with depart-
mental execution in many a type of work.
It would be wrong to eliminate him
altogether. That would annihilate a

valuable industry and would b -
cally unwholesome. d be cconomi-

What the contractor does
by somebody and since
for nothing the project hag
part of the job and
suppose that the pro
pay more if that some
ment employ with asg
than a contractor who

proportional to the r
him.

has to be done
0 body works
_has to pay for this
1t i3 not illogical to
lect may have to
body is in Govern-
ured salary rather
se gain is directly
esults produced by

In letting works on the basis of com-

petitive tenders it is esgent;

ssential
that contractors do not form « rinog:r’l:suirr?
an attempt to subvert competition. This
ensured, a good contractor i certainly

able profit he aspires to.

] ? analysis, it
agalnst the interests of ,the ?aorzl-l;ayl:‘

indiscriminately to employ salaried men
on'a,ll jobs that are now done through the
private enterprise of contruct;orgq It
devol.ves. on the Engineer-imchuréé to
gf:;;:;;e Ludcg()r::nt ti“n deciding whether to
ractor or ex
departmentally so that t}}eecrﬁfgli:frr?(li‘l;

In the ultimate
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THE NEED TO BREAK WITH TRADITION

(Eatracted from the * Proceedings of dmerican Nociety of Civil Enginecrs,
Vol. 79, Separate No. 339 °—November, 1953)

T RADITION may be both a benefit and

a detriment. Undoubtedly, the tradi-
tion of high quality in performance,
material, service or workmanship is one
that should be followed or -cultivated.
The mention of Toledo or Damascus steel
bespeaks a goal in quality that is truly
traditional. On the other hand, following
traditional practices with little thought of
their background or basic concepts leads
one into an ever deepening rut or trench
whose unshored sides eventually collapse
and engulf him. The blind following of
tradition or ‘* worship of sacred cows ’’ as
L. L. Hedgepeth has so aptly phrased it,
has been a great hindrance to progress in
all lines of endeavour. There is a strong
human tendency to follow or be bound by
tradition and to ridicule or slander those
who would vary or stray from the well-
worn path. Columbus, Copernicus,
Galileo, and countless others were all
persecuted and suffered because of their

efforts to break with tradition. This iner-.

tia to depart from the well-beaten road
that follows precedent without rhyme or
reason has too often delayed for years
many urgently needed reforms and the use
of new inventions. To quote Max Planck
in his autobiography : “ A new scientific
truth does not triumph by convincing its
opponents and making them see the light,
but rather because its opponents eventual-
ly die, and a new generation grows up that
is familiar with it.”’

Those who oppose departure from tra-
ditional practices often point triumphan-
tly to the failures of those who have taken
the *“ wayward >’ step. It is most certainly
true that there have been many failures—
gsometimes disastrous—because of varying
from tradition. It is equally true thatany
action will ultimately rise or fail solely
upon its own merit. If ideas, procedures,
designs, or action are based upon sound
logical principles, they will last and out-
ride any storm of criticism or abuse heaped
upon them,

The handicap of tradition may only be
overcome by a clear analysis of the entire
problem following a thorough study of all
basic factors involved. This thorough
study and clear understanding of such
basic factors is absolutely essential before
departing from conventional practices. As
has already been stated, only too often
engineers failing to make such analysis or
lacking understanding of the basic factors
have met disaster by either unwarrantedly
following the tradition or unjustifiably
departing therefrom. Isthen this tendency
to blindly follow tradition due to a lack
of understanding of basic principles, or is
it indifference and a desire to take the
easy way to save expense of time and
effort necessary to' give the problem the
thought and planning it requires? In
either case, engineering definitely has no
place for such attitudes.

A few examples might be cited to better
illustrate the problem. The art of war is
often so spoken of since one is dealing
with biological factors represented by
troops where such intangibles as their
morale, physical condition, training,
leadership, etc., must be taken into con-
sideration, and rigid formulas cannot be
used as with mathematical or chemical
problems. Every milltary commander
makes an * estimate of the situation *’ for
each campaign or encounter with the
enemy. - This estimate may be a very
brief and simple one when small units
are concerned, or it may be quite involved
when dealing with an army or a group of
armies. It basically covers, first the com-
mander’s own and the enemy’s mission ;
then such factors as training, equipment,
morale, numbers of opposing troops,
supply, terrain, and plans available, and
finaly, the most desirable action to ac-
complish the mission after considering all
factors involved. A successful and .out-
standing commander is one whose under-
standing of all basic factors is through
and who will vary from tradition without

.10
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violating these basic concepts. Consider
the collapse of France in World War I1.
According to the French, the Germans
were traditionally bound to make a direct
frontal attack on the heavily fortified
Maginot Line as had been done at Verdun
in World War I. Hitler, departing from
tradition, by-passed the Maginot Line,
used the Stuka plane as his artillery in
the dense Ardennes Forest, and the
results are history.

There ars many engincers whose contri-
butions to the profession have produced
long strides toward the goal of human
betterment, Many are the instances
where tradition has been defied and bold
steps taken to depart from customary
practices to affect economies and in-
creased efficiencies in design and opera-
tion. It is unfortunate, however, that
our human tendencies are such that we
often long remember the failures and soon
forget the successes. It has been said,
“When a doctor makes a mistake, he
buries it; when an engineer makes a
mistake, it buries him.” This tendency
to brand one as incompetent because of
but one failure often acts as a deterrent
to departing from tried practice. If,

4
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how-evet, one has a clear concept of
basic principles and follows them out

logically, he need not bo apprehensive
of failure.

In each of our problems let us
“Why are we acting so? [y 1t just
becaus:e it_ i8 the line of least resistance ?
-—or 18 1t because it is the logical well
thought-out step? Are we cutting the
cloth to fit the person 7—or iy iy going to
be a ready-made suit with no a,ltemthions
because it is the casiest and che
do? Mos';t of us, because we are enyi-
neers, give the problem the study nit
deserves. There are those, how
follow the easy way. The former succeed ;
the latter fall by the wayside. If, how-
ever, the latter become the majorit,y, then
our profession goes down with them and
other allied groups take over.
then continually take stock of oursclves
and see that each of us is in the progres-
sive group following tradition where
necessary, boldly making breaks wherever
warranted, but with our actions always
firmly based on sound principles. In
that way and that way only can our pro-

fession grow and advanc R
e and ;
the respect that is due. maintain

ask :

apest to

ever, who

Let us

ECONOMIS'TS

An economist is« quy with o Phy Bela Ka e key on one o
watch chain, and no watch on the other, i ’

*

In one of her cxotic moments o Jamous dancer 4
George Bernard Shaw and suggested that they fuvour fum

incomparable offspring, say:

“ What a contribulion lo the human ruce w
child who posscssed your brain and my body.**

To which Shaw replied :

“ Have you ever thought of the catustro

to have your bruin and my body.”

* ¥

nd of

* ok

role to the lute
anity with op

e could make with o

rhe should that chig happen

* %
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HISTORY OF THE THEORY OF FRAMED
STRUCTURES

(Eatracted from * The Structural Engineer® — May, 1938)

THE parallelogram of forces was used

by Daniel Bernouilli in the 18th
century and doubtless led to the discovery
of the triangle and polygon and the funi-
cular polygon.

Rankine—It appears to be Rankine to
whom we are indebted for the commence-
ment of graphic statics. In 1856 the
preparation of his courses of lectures in
Civil Engincering and Mechanics at Glas-
gow University led him to the discovery of
reciprocal diagrams of frames and forces.
The stross diagram for a simple roof
principal is given in Rankine’s ** Manual
of Applied Mechanics "’ in 1858,

August Ritter

In 1863 Professor August Ritter in
Germany published his method of sections
for finding the stress in a member of a
framed structure by taking a section cut-
ting that member and others and applying
forces at the cut ends equal to the stresses
in the members.

Clerk Maxwell

James Clerk Maxwell at the age of 25
was Professor of Natural Philosophy at
Aberdeen. ¥our years later he held a
similar position at King’s College, London,
and later was Professor of Experimental
Physics at Cambridge.

Most of his work deals with researches
in physics on colour and light, electricity
and magnetism but between 1864 and 1876
he .contributed four papers to various
scientific societics dealing with framed
structures. In these he simplified and

extended Rankine’s reciprocal diagrams
and gave the Theorem of Reciprocal
Deflections which has led to the method of
solving problems on statically indetermi-
nate structures by means of measured
deformations of elastic models.

Robert Bow

Robert Bow, who like Maxwell, was an
Edinburgh man, published a treatise in
1850 dealing with stresses in structures
and in 1873 gave his method of lettering
the spaces instead of the joints or the
members—the method known as Bow’s
Notation.

Williot

The next important development in the
study of statically determinate framed
structures was the displaccment diagram
devised by the French Engineer Williot in"
1877 and later extended by Professor
Mohr so that it is frequently known as
the Williot-Mohr Diagram.

The Williot Diagram can be constructed
to give the deflection of all panel points
of a braced girder under a given fixed
system of loads since the vertical dis-
placement of any panel point in relation
to a support is the deflection of the
point.

With the development of influence lines
and the use of Maxwell’s Theorem of
reciprocal deflections the Williot Diagram
is useful to give a construction for in-
fluence lines for deflection of braced
girders.



Trmmpnrt-(‘mnnmnion.(inns Monthle Review

Mareh 1954

RECENT TRENDS IN DEVELOPMENT OF
ROAD TRANSPORT IN INDIA

(Contrinded )

HE Five-Year Plan visualises an

expenditure of Rs 8.97 eroroes during

the year 1951-56 on ’m:rd I'ransport

Development in various States (jf the

Tndian Union. The hreak-up of this sum
is as follows:

Part A States................ Rs H5.62 crores.
B States..coeererieerens Rs 0.96 crores.

y
¢ States....oceeve. . BBs 2.39 crores.

Total ....Rs 8.97 crores.
The Plan, in addition, provides for other
means of transport such as the Railways,
Shipping and Ports, cte.

The question whether the enlarge-
ment of various forms of transport faclhi
ties envisaged under the Plan woul(
ensure that the development programmes
in the various fields would not be ham-
pered or delayed through bottlenecks .011-
difficulties in the movement of essentia
commodities or finished pro.duct.s has be(lan
brought to the forefront in view of tuz
transport difficulties during the course‘o
last few months. TIt, therefore, a.p_peiws
desirable to create the necessary (:llrrmt(ci
or conditions to bring about a better an l
wholesome balance between the demanc
and the available transport facilities.

transport has an important
an%ozrilml rolepto play during the next
three to four years as a supplefngnt tvo
railway transport, since the Raillways
single-handedly might ﬁpd it extremely
difficult or almost imposmble to handlq or
cope with the additional, and pressing
demands for transport facilities arising
from the actual execution .of various
development schemes included in the ive-
Year Plan. The atmosphere created f(n;
extensive development of the system ol
public carriers will, to a considerable
degree, depend on the licensing pollc}(?ls
adopted by the State Governments with
regard to road transport. For an adequate

and proper appreciation of the develop-
ments in this field, it is essential to collect
data and information in respect of thoe
following,

(i) the policy and future programme

for passenger transport in the
States :

(ii) the extent to which nationali-
sation of passenger transport
would be achieved by the plan
period i.e., by 1955-56 ;

(iii) the extent and nature in which
private operators would be per-
mitted to function in the non-
nationalised sectors and whether
long-term  licences would be
offered to instill in them a feeling
of security and stability ;

(iv)  whether the Government contem-
plates State operation and
management of freight transport

and the areas selected for this
purpose ;

(v) the licensing policy in respect of
public carriers in the field of
freight transport and whether
any relaxation is proposed to

encourage freight transport by
roadways;

(vi) the principle of controlling points
between which freight transport
services would be introduced to
render a helping hand to the role
of Railways in the movement of
commodities within the State.
Should the services be operated
hy State Government or by some
sort of a joint undertaking of
several parties like a collectively
represented Corporation ;

(vii) whether the programmes for road

development have heen properly

and - adequately phased or
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synchronised with the cxtqnsion
of road transport services in the
State, i.e., whether the roads,
bridges, ctc., could stan_(.l the
expected additional traffic or
load ; and

(viii) the part played by air transport
of freight in the past and future
possibilities in this dircction.

In the present context of unemploy-
ment situation now obtaining in the coun-
try, development of road transport consti-
tutes an important and growing source
of employment for educated persons.
Nationalisation of road transport has not
been assigned a high priority in the Five-
Year Plan. 1t appears, however that many
State Governments have adopted licensing
policies which tend strongly to discourage
or retard the growth of private road trans-
port. The expansion of production that
is taking place in the agricultural and
other sectors calls for increased transport
facilities for passenger and goods. There-
fore, there seems to be need to relax the
present policies in this field. It would be
supported by the fact that during recent
years the growth in the number of vehicles
in use has not been commensurate with
the increase or expansion in the country’s
road milage. That is not all. The Central
and State Governments, District Boar@s
and Municipalities have formulated ambi-
tious programmes for Road Development
in the years to come. Again, motor
vehicles and motor traffic have had to
bear the burden of increased or heav_y
taxation which hampers further and rapid
development in this direction.

With this background of general
and overall policy and development, a
review of the recent trends in tl_le develop-
ment of road tra,nsport_ in various States
is given below. Trends in the Development
of Road Tranaport.

Part ‘A’ States
Assam

The Government of Assam decideq in
1948 to nationalise transport on 692 1n_1les
of roads and is now running the services
in most of these routes on a monopoly
basis.. Only on the Shillong-Gauhati-
Pandu route, the State Tranqurt carries
both passenger and goods traffic. On the
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remaining routes only passengers are car-
ried. The State Transport is run by a
Board of Control. The target for nation-
alisation is expected to be reached soon
and nationalisation of any further routes
is  not contemplated at this stage.
Licences are given to private operators for
three years.

Bihar

State operation of freight transport in
the forseeable future is not visualised.
Such services can, perhaps, be best
organised. The Bihar Government’s
policy in respect of passenger road trans-
port appears to be progressive nationali-
sation by stages. So far, the services in
Patna and its suburbs, in Seraikella and
Jamshedpur have been nationalised. In
the current year, 1953-54, it is proposed to
put another 100 vehicles on the roads in
the district of Gaya. In the remaining
two years of the plan period, another 200

vehicles are expected to be added by the
State Covernment.

A liberal policy in regard to the grant
of public carrier permits has been adopted.
The permits have increased from 842 in
1950 to over 2,000 at present. As soon as
a final decision on the areas which should
be earmarked for State passenger services
is taken, it would be possible to grant
long-term permits in the rest of the State
in the next 12 months. It is visualised
that there would be an increase of 1,000
(additional) vehicles which would provide
employment for 5,000 persons
in the private sector of passenger
and freight transport. Nationalised trans-
port has provided employment to 900
persons of whom 350 are educated. There
appears no proper co-ordination between
road development programmes and exten-
sion of road transport services, particul-
arly in North Bihar. The question of
strengthening bridges and culverts needs
urgent attention.

Bombay

There is not much scope for immediate
extension of road transport in selected
areas ip Bombay. In the case of goods
transport, the policy is to grant licences
for vehicles liberally. The State Govern-
ment appears to be inclined towards a more
liberal policy towards road transport and
is committed to nationalisation of
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passenger road transport, the programme
of which is expected to he completed in
about a year. Steps have already been
taken to  cnsure that  the  existing
regions operated by the Bombay State
Road 'lransport Corporation get ade-
yuate passenger vehicles before others are
nationalised. 'The policy of nationalisa-
tion is stated to  have brightened the
prospects of employment in view of im-
provements in the organisation of work-
shops and other ancillary  establishments
and well-regulated conditions of work.

The Bombay State Road Organisation
hasg already started the operation of goods
vehicles without, however, monopolising
the traffic on any specified routes.  There
would, in all likelihood, be mno further
expansion in the scope of this Corporation
owing primarily to lack of funds.
Meanwhile, the State Government has
given ample assurance to private opera-
tors that at least, six months’ notice will
be given to them before the introduction
of & monopoly iun any zone or any route.
As far as practicable, existing goods
vehicles will be taken over and existing
employees considered for employment
under the State Transport Road Organisa-
tion in the event of the nationalisation of
goods transport.

Madhya Pradesh

In Madhya Pradesh there are at present
two Government sponsored companies.
Additional road milage which these
companies can and ought to take up for
operating on a permanent basis is under
consideration. The rest of thercad trans-
port would be made available to private
-operatorson the basis of three-year permit.

There is no proposal for State operation
of freight transport. Licences for freight
transport are granted to private operators
for a compact block of four districts and,
in addition, a route of about 200 miles.
The State-sponsored companies are report-
ed to be employing 7 to 7.2 persons per
bus as against 4 by private employers.

Madras

Except in Madras City where road
passenger ‘traffic is nationalised both
goods and passenger transport are expected
to remain entirely in the hands of private
operators for the entire period of the Plan.
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The present form of individual enter-
prisc without emphasis on other forms
appears to be the best form of operation
of goods vehicles in Madras,

The Madras State collects the heaviest

tax from motor vchicle operators. It iy
estimated that, in the coming years, the
number of lorrics would he increase:l by
1,000 and the number of bhuses by, at
least, 500 in the next three vears.  This iy
expected to create additional cmployment

for 6,000 people consisting of 1,750 drivers,
750 conductors and 3,500 other skilled
and scmi-skilled mechanical workers.

Orissa

¥reight transport, cxcept an experi-
mental service between Berhampore and
Russelkonda, is left entirely to private
operators. In Orissa, there cxists nation-
alised transport passenger service oporated
through a tripartite joint stock company
with the Central Government, R;Lilwa,v's
and the public sector as participants, The
constitution of a Road Transport Corpora-
tion in place of the existing tripartite
company is under consideration, Ag
regards  private road transport, the
Government give proference to co-opera-
tive enterprises over individual operators
while granting permits.

The State-sponsored joint stock com-
pany is operating a freight transport
service between Berhampore and Russel-
konda as an experimental measure in
competition with the private service.
The principal points between which
freight transport service should be created
to supplement the role of the Railways in

the movement of commodities in tho State
are stated to be:

(a) Berhampore-Russelkonda-Phul-
bani

(b) Bolangir-Titilgargarh

(¢) Saumbalpur-Bargarh

(d) Raya.ga,du-Jeyapore-Koraput

(e) Jaipur-Keonjhar Road

A large number of illiterate personnel
are employed in private road transport
services. The State Transport Serviee
hag also employed a large number of
skilled and semi-skilled people. Further
extension of passenger transport as visua-
lised by the State Government is expected
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to absorb about 1,000 additional persons
of which 500 will be educated persons.

Uttar Pradesh

The U. P. Government aims at nationa-
lisation of passenger transporb in gradual
stages. The State Road Transport services
operate at present over 4,700 miles of road
and it is hoped that by theend of 1955-56,
6,500 miles will have been covered with a
fleet of 1,500 buses. The service provides
employment to about 6,800 persons and
with the extension of the programme, it is
expected to absorb another 1,000 persons.

Goods Transport is in the hands of
private operators. The grouping of small
operators is being encouraged. Lifting
of the existing restrictions of the limit of
75 miles for applying public carriers in
order to facilitate development of goods
by road appears necessary.

West Bengal

The State Government have not formu-
lated any scheme so far for nationalisa-
tion of Road Transport. The Govern-
ment do not run any transport service
except in Calcutta and in Cooch-Behar
and in these areas also private transport
operators have not been ousted. With
the development of new roads, permits
for over 300 buses and a large number of
public carriers had been issued since 1951
and recently the Road Transport Autho-
rity has been instructed by the Govern-
ment to grant permits for another 213
buses, 248 taxis and 716 goods vehicles.
It is expected that it will giveemployment
to 7,000 to 8,000 persons. The Government
have no intention of nationalising any
transport services in the districts. In
Calcutta, the Government have decided
to have a transport fleet of 400 vehicles,
out of which about 275 vehicles have
already been acquired.

Two types of the most up-to-date and
well-equipped workshops which have been
opened for training apprentices from the
educated unemployed youth in the most
modern and advanced practice of engi-
neering have been set up.

The State Government has no intention
of starting any freight transport services.
Permits for public carriers are freely
issued by the State Government. There are
about 6,000 public carriers in Calcutta.

| Qﬁ?)>"’t"}/ (\j\*”?
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Part * B’ States
Hyderabad

The State Government is committed to
a policy of complete nationalisation of
passenger transport by gradual elimina-
tion of private operators. Except in
Parbhani District, passenger transport
services in the west have been nationa-
lised. Private operators are allowed to
function on fair weather and kacha roads

which still constitute non-nationalised
sector.

The Government do not envisage
nationalisation of freight transport. A
permit is, as a rule, granted by a Regional
Transport Authority valid for the whole
of that region. On application to the
State Transport Authority, this permit is
extended to an area of 150esssiimegias: |
ing operation on routgg®
to the Railway be
miles). And eve
railway, tempogita
granted in order" Yy
ment of essential

Mysore

aspects of transport activ®
be achieved in definite aig v
to slowly replacing private "Tise by
State monopoly. The State Government
have under consideration the operation of
road transport activities on scheduled
routes and to provide ancillary services
on scheduled routes in this connection.

Under existing rules, quarterly ,licences
to private operators are being issued. No
restrictions are being imposed on the
development of the system of publio
carriers and in the matter of issuing per-
mits, a liberal policy is being followed.
However, private operators are permitted
to ply buses on routes not taken over by
Government on a monopoly basis. Pri-
vate operators, in fact, are serving as
feeders to Government buses.

The State Government are not envisag-
ing any State-wise operation of freight
transport in the immediate future and
have been following a liberal licensing
policy in respect of public carriers,

'\5 L. , (To be continued)

NS0
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EXPLORATION

Resistivity and Seismic Methods

( Batracted from ¢ Highways and Bridges, December 16th, 53 )

ROPHYSICAL exploration provides a
technique of sub-surface exploration
which has hecome and will  hecome
increasingly uscful to the ongincer. 1%
does not eliminate boring, which is often
used for a check, but rather supplements
bore hole findings.

There are four general approaches to
geophysical surveying. .These are, ﬁ.rstly
one employing the differing grav1t;mt10n';nl
pulls of the earth, secondly magnetic,
thirdly the resistivity method and finally
the seismic method. It is with the latter
two methods that this article will deal.
The first two methods utilise the patural
forces of the earth, the latter two apply
forces to the earth and note the varying
reactions of the ground.

Resistivity Methods

In general the electrical resistivity
method is employed where the strata
whose characteristics are to be discovered
are not deeply buried. The principle of
the method is that an electrical current is
passed through the ground. At two
points along the path of the current the
potential fall is measured to obtain the
resistivity of the ground.

Resistance to the flow of the electrical
current is measured by a standard known
as the resistivity of the material. It is
measured by the metreohm. This is the
resistance in ohms of a cube with a side
measurement of one metre.

To measure the resistivity electrodes are
placed in the ground a certain- distance
apart and an electrical current is passed
between them at a potential of about a
hundred volts. Spaced equally between
these electrodes are a further two between
which the potential fall ifx r.nea.s.xured. The
depth to which the resistivity is mgaS11red
is controlled by the electrode spacing, the
further apart the electrodps, the 'deeper
the ground penetrated. By increasing the
electrode spacing about a fixed centre
point the investigator is able to determine

the varying vesistivity of the ground at
varying depths,

By the differing resistivity it is possible
to  difierentiate  hetween  the types  of
underlying material. Rock  formations
h;w.(: resistivities which vary congiderably.
As it is the contained moisture which acts
as a conductor the least porous rocks have
the highest resistivities.

_ These are the
igneous and

metamorphic rocks. Sedi-
mentary layers, including sandstone and
limestone, have lower 'reﬂistivities. At
the bottom of the scale are alluvial
deposits which have low resistivities
especially if they are uncompacted and
have a high water content,

Basic equipment for
is usually
cases.

_ this type of survey
’ contained in two travelling
The Potentiometer to determine
the voltage drop between two of the
electrodes and the milliamete
the current, flowing in the

tained in one compartment. In the
second case is the battery to apply the
electromqtive force. Electrodes and cable
are carried separately. Care is needed
“during field work to ensure a firm hase
for the potentiometer and the milliameter

as any slight vibration will introduce
errors into the readings

r to ascertain
circuit are con-

The accuracy of an electrical resistivity
survey was demonstrated during the con-
struction of the Pennsylvania Turnpike.
As part of the survey for this road
the method was used “to determine the
amount of excavation in rock. In the
first one hundred and four cut sections it
was found after checking with coredril-

lings, that the average error was just less
than two feet. '

Seismic Method

With the seismi

¢ method tl sineer is
able to det 10d the engincer is

ect partienlar strata which will
respond to the shock waves set up. If
the material he ig looking for does not
poss_ess.g(.)od reﬂecting or refracting pro-
Fertles 1615 often possible to detect another
ayer of material which will respond to the
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shock wave set up. By a ge»nc_rul knowledge
of the geological characteristics of the area
the two layers may then be co-related.

Sound waves from the explosion H;(:'t mn
4 similar manner to light waves. They
are reflected and 1'cfrfm(:L0(1 whon_ they
come into contact with R material (?f
differing density. The equipment usefi is
composed of & detonating apparatus to
fire the explosive charge and create the
shock wave. Small gcqphones pick up
this sound wave after its travel through
the ground and relay the unpu_lse 3;1‘10.y
receive back to a control unit. l,h}s
control unit produces a photographic
record of the time the shock wave is fired
and when the sound impulse reaches each
of the geophones.

. geophones are composed of a coil
susTp};erlxsge(gi ir¥ a magnetic field. Upon the
arrival of the shock wave the coil is
vibrated resulting in an electro-motive
force being set up.

This current is amplificd and trans-
mitted back to the rr_mster control unit.
Inside the control unit are a number of
galvanometers, onc for each detector. A
ray of light is reflected by a small mirror
set in the galvanometer. This ray of light
is recorded upon the ph(_)tographlc record.
As soon as the electrical current from
the detector reaches yhe galvanometer
the mirror is moved "and the ray of
light is caused to show a deflection OE
the photographic record. The bre::;,1
caused measures the time of arrival of the
shock wave ab each detector and the
instant of finding is also marked.

nes spread in a line through
a ggfaﬁzng? twophupdred feet over the
terrain where it is desne(_i to mvestl%a.te
the strata. The explosion takes I})Iace
cither at the centre of the geopdo{)]e
gpacing or at either end, 1t 18 caus'i 3;‘
detonating up to a pound of dynzutx;ll e ua,
a depth of about three feet belm;v e Sf,}:-
face. Sound waves sent oub ro}rln the'
explosion travel outward throug N e
‘round until it reaches a differing me 1un(i
gh e they are partially r'eﬂect;ed an
o etl: ly refracted. Velocities through
pa‘rh“:)f {he media can then lfe calculated
;aa.c comparing the travel time and the
i)n};tant of firing from the record on the

master controller.

27

Mareh 1954

Time-Distance Graph

From this information a graph may be
drawn of time against distance. Time
values are obtainable from the developed
film record produced by the master con-
troller whilst distance is measured on the
ground. In the simplest case this curve
will resolve into two intersecting straight
lines. The first line represents the path
of the sound wave through the over-
burden. This sound wave has travelled
the direct path from the shot point to the
geophones spaced out over the ground.
The second line indicates the shock wave
which has been refracted back to the surface
from the underlying bedrock. Where these
two lines intersect is the distance from
the shot point where the refracted waves
have overtaken those travelling directly.
Once this distance D has determined, the
depth to bedrock at the shot point may be
calculated from the formula.

Where H is the depth to bedrock.

V  is the velocity of the sound wave
in the overburden.

V'  is the velocity of the sound wave
in the bedrock.

Faulted Strata

. Should the formation of the strata be
faulted or otherwise complicated reverse
shooting is often - employed.. By this
means, too, it is possible to obviate the
too high velocity obtained when the sound
wave is defracted along an upward bed-
rock slope, or a too low velocity when the
sound wave 1is refracted downwards.
Naturally those conditions result in a good
deal of judgment being required and it is
always considered advisable to check the
results obtained by an occasional bore hole.

Apparatus including the control unit,
amplifier, detectors and cable may be
obtained with a total weight of approxi-
mately one hundred pounds. For work
in urban areas where electrical inter-
ference may occur a special interference
suppressor may be fitted.

The geophones are so sensitive that
footsteps may upset the galvanometers.
To eliminate faulty records due to this, a
viewing screen is often incorporated al-
lowing the explosion to take place when
outside influences are at a minimum.
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HERE AND THERE

1. A NOVEL BRIDGE DESIGN

novel bridge erected over the Bl:uw'n
River, near Vera Cruz, in Mexico, is
illustrated below. The bridge is of all-
welded steel design, with a span of 250 it

P
' ﬁ:m?w ;

—

d is based on the winning desi%n,‘ by
?)r;. 'i‘ C. Kavanagh, of New York I'vaer-
sity, of the 1951 competition organised by

the Lineoln Arc Welding Foundation for
a weclded highway bridge. The bridge
accommodates three lanes of traffic, and
the originality of its design will be
apparent from the illus-
tration. One refinement
not shown in thei llus-
tration may be men-
tioned, however: the
floor beams are placed
diagonally to form struc-
turally a highly redun-
dant grid, which, although
complicated in analysis,
permits an appreciable
economy of materials.
The novelty of the bridge
has been enhanced by
its colouring ; the arched
ribs have been painted
orange and the tie girders
cherry red.

(Extracted  from the The Engineer,
London, January 22, 1954 )

v———

2. THE TECHNICAL WORLD KNOWS NO LONG-TERM BLUFF

“ TECHNICAL effort...... which created

and ceaselessly improves our civili-
zation, is imposed by it on a greater a.n.d
greater number of men...... Its power is
due on the one hand to the passions \'Wh}ch
it causes in those who accept its discipline
and to the joys with which it repays them ;
passion for research :g.nd mvgqtmn, the
joy of creation, the joy of living on a
level where fraud does not hold sway over

probity ; due on the other hand to the
merciless retribution which overtakes
those who seek to cheat, for in this domain
sincerity alone pays. The technical world
knows nothing of that long-term bluff,
those false glories, which, in other worlds,
may delude for generations.’

(Li. Freyssinet in his foreward to

Guyon’s
““ Prestressed Concrete,” )

3. WORLD’S LONGEST SPANS

Bridge
(Gieorge Washington
Golden Gate
The Narrows, New York
Strait of Messina

From Civil ‘ Engineering °, December 1953

Span Year Completed
3,500 1931
4,200 1937
4,620 (Proposed)
5,000 (Proposed)
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4. BENEFICENT RESULTS OF SCIENTIFIC CONFERENCES

“TTHIE most beneficent results may be

achieved by an instruct.ivu' inter-
change of ideas between scientific men ;
they may, however, not only mutually
communicate their ideas, they may also
state the advance made in their own
respective spheres of action, and indicate
to each other special (101)‘(1:!'(;.1)\01\ts which
may be most profitably (.‘»Ultlthk‘,(l or the
outstanding problems which mzmy}m attac-
ked with the greatest utility. 1‘31"11;
personal association iLIIlO!l‘L‘_’Sﬁ.SCleIltIﬁC
men may be pregnant with 1n1p01"tant
consequeunces, not merely by a fruitful

exchange of ideas : cultivators of science,
by periodical mectings and discussions,
may bring their aims and views prominen-
tly into public notice, and may also,
whenever necessary, press them upon the
attention of the Glovernment--a contingency
by no means remote, for asg experience
has shown even the most enlightened
(rovernments occasionally require to be
reminded of the full extent of the para-
mount elaims of Science upon the
Public Funds.”

—Asutosh Mookerjee

5. TRANS-CANADA HIGHWAY

D coast highway across the
}U]j)oglriﬁfion will be the Trans-Canada
Highway, now in the process of )cons.;truc-
tion across nine out of the ten ¥ rovmce's.
The tenth Province, that of Q,ue‘bec, }h_;,s
not yet joined the other Provmﬁ‘:eg ui
signing an agrecement with the Federa

Covernment.

he road, when completed, v_vxll be a
th;lc‘)ugh roi&te of some 5,000 mlles‘ f;oin
St. John’s, Newfoundland in t.he ele;st}o
Vancouver and Nanaimo in DBritish
Columbia on the west coast.

Standards

: f the nine provinces has agree
tOE::x}llstl?uct a hard surfaced two lane
highway of high standard. As a general
ule, the right of way is 100 feet with a
tnin,imum of 66 feet through urbgg afrtefls.
ini i ad is 32 in-

' inimum width of roa j
flllllflil:)lg 5 ft shoulders and 22 ft wide
avement. The maximum road width
Eas a pavement of 24P{t If)‘lu'sljd Il)(;vét
n each side. The finish ve-
ilgrllltl(%ﬁ:soto carry an 18,000 Ib repeating

axle load.

h t exceed 6 deg.
Horizontal curves do no ‘

and are preferably less. The maximum

rradjent is 6 per cent anq gight distances

are 600 feet from the drlver’fi eye tg tltlg
urface. Bridges are designe

:(;igy ?Z axle tractor trucks with a load of
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20 tons plus a single axle semi-trailer with
a gross load of 10 tons. For shorter
bridges, the width is to be equal to the
width of pavement and shoulders and for
bridges over 100 feet long the curb to curb
dimensions are to bo 24 feet. Overhead
clearance is to be 14 4 6 in.

Finance

The Trans-Canada Highway Act of
December, 1949, was passed following a
special conference a year earlier. By the
terms of the Act, capital costs are shared
cqually by the Federal CGovernment and
by the Provincial Governments actually
carrying out the construction. This is one
of the largest undertakings in which the
Federal Government and individual Pro-
vincial Governments are involved,

Each Province decides which route the
highway will take within its own borders,
with the obvious stipulation that the route
it chooses meets the routes chosen by
adjacent Provinces and borders. The
Trans-Canada Highway Division of the
Engineering and Water Resources Branch
of the Department of Resources and
Development looks after the Federal angle
of the work. It deals with the routes
chosen by the Provinces, with the plans,
specifications, and with details of grading,
drainage, paving, bridging and structures,
Prior to construction the Division also
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inspects in order Lo determine the Federal
(iovernment’s contribution.

Costs

The cost per mile of road constructed,
varies substantially according to the
type of terrain crossed. The lowest cost
per mile, recorded so far is § 75,000 in
Saskatchewan, while the highest is &
million in British Columbia. These prices
are, of course, a retlection of the difficul-
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ties encountered. In some cases roads
are built over Muskeg about 20 feet deep.
Clay gumbo occurs in Manitoba and rock
in Ontario and British Columbia, The
Chicf engineer of the overall projeet has
stated that the ideal road is one with g
concrete  base and an  asphalt wearing
coat.

(Katracted  from the Clvil Engineering,
and PPublic Works Review, December, 1.’/[):3,
Vol. 48, No. 570),

6. WOMEN MAKE CAUTIOUS DRIVERS

RE women bad drivers ? An American
Insurance company, whieh has
recently carried out a survey among
1,500,000 motorists, does not think so.
Their investigation was undertaken to
determine the relative safety records of 64
occupations. It revealed that the house-
wife has a better-than-average accident
record. She is definitely safer behind the
wheels than the lorry driver, lawyer,
entertainer or commercial traveller. The
safest drivers according to the survey, are
bankers, farmers, pilots, clerks and school
teachers. Men appear to have more dri-
ving skill than women, but over a given

milage, women between the ages of 17
and 28 bhave only one quarter of the
number of accidents than men of the same
group have. From the actuarial point of
view men between the ages of 20 and 24
are the worst offenders. According to the
Centre for Safety Iducation of New York
University, blonde motorists are more
susceptible to the effects of headlight
glare than  other types of drivers.

No one quite knows why this should
be so.

—from © State Transport Review ? Anr
1953. - April

7. HIGHWAY TECHNOLOGY

QO far our scientific development has

been completely lopsided and we now
resemble a man who is trying to build a
house by putting the roof in place before
he has constructed the foundations. Of
late years scientific research has been
mainly devoted to finding more effective
methods of destroying our fellow men, or
of preventing our fellow men from
destroying us. The basic needs of life-
food and transport—have been pushed into
the background.

There are millions of sterile acres for
example, which could be made productive
if science were applied o their develop-

ment and if they were rendered more ac-
cessible.

Collaboration between the agricul-
tural scientist and the road builder
could turn these wastes into corn fields
orchards, and market gardens and who’
shall say that this achievement wouylq be
less useful to the community than hydro-
gen hombs, radar, television, or air travel
at supersonic speeds ? Yet, these things are
hailed as outstanding examples of human
progress, while wasted acres stand as mute
evidence of our sloth and folly.

1(’E5r[1'ctc§cd frf)'i'b Highways and Bridges and
Engincering Works, December 30th, i953).
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ABSTRACTS

625.7390 < DIRECTIONAL CHANNE-
LIZATION AND DETERMINATION
OF PAVEMENT WIDTH”—Bulletin
No. 72 of the Highway Research Board,
Washington, D. C., 1953.

The bulletin contains the following
two Papers:

(1) Directional Channeclization Design
by W. R. Bellis.

(2) Determining Widths of Pavements
in Channelized Intorsections by
L. ¥, Heuperman.

Directional channelization is a devise
to localise the points of traffic conflict
between cross movements by providing
separate paths for turning movements.
The Paper illustrates by more than a dozen
examples of traffic improvement in New
Jersey State as to how channelization
could be used for orderly movement of
traffic.

The second Paper describes experiments
with models of different kinds of vehicles
to find out the width of pavement re-
quired at a channelized intersection. A
50-ft semi-trailer, a 60-ft full trailer, a
35-ft long bus, and a 19-ft passenger car,
made to a scale of 1 in. equal to 10 ft,
were made to follow channelized inter-
sections drawn to a scale of 1 in. equal to
10 ft. In the Appendix to the Paper are
given the full details of the radius of the
circular curve, width of the wheel path,
the radius of steering, the front overhang,
etc. Formulae for determining the widths
of pavement from the track widths are
developed for (1) single lane, and (2) two-
lane channels. Illustrations of the vehi-
cles, photographs of the principal models,
and examples of application of the method
of design are also given.
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624.131 < DESIGN OF FRAMES BY
RELAXATION OF YIELD HINGES®
By J. Morcley English.

{(Separate No. 322 of the American Soci-
ety of Civil Eingineers—Novemher 1953).

A moethod is herein developed for deter-
mining the loading condition that causes
the collapse of a rigid frame structure.
1t is shown that the location of the ‘‘yield-
hinges,”” when the structure is on the
verge of collapse, is independent of the
stiffness of the individual members. The
method consists of (1) the arbitrary distri-
bution of moment to the joints of the
structure; and (2) the adjustment of this
distribution by the trial-and-error method
until the highest ratio of actual moment
to limit moment—at any point in the
structure reaches a minimum. The loca-
tion of the yield-hinges are the points at
which these minima oceur.

The procedure is extended to account
for the orderin which the yield-hinges
develop. This order is dependent on the
stiffnesses of the members and, therefore,
the initial moment distribution must be
consistent with the actual elastic properties
of the structure. Similarly, the sub-
sequent redistribution of moment—to
minimize the highest values—is made in
accordance with the elastic properties of
the structure.

626.5 ¢“ A METHOD OF ESTIMATING
SPEED AND FLOW OF TRAFFIC
FROM A MOVING VEHICLE ” by John
Glen Wardrop and George Charlesworth.
Journal of the Institution of Civil Engi-
neers, London, Part II, Vol. ITI, No. 1,
February 1954.

A method is given for measuring traffic
speeds and flows by observations made
from a moving vehicle. Observers in test
cars driven in the traffic record their
journey times, count opposing traffic, and
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keep a tally of overtaking and overtaken
vehicles. From these observations, the
mean speeds and numhbers of vehicles
passing along a street can be obtained for
all elasses of vehicle selected.

The practical application of the method
is described and the errors oceurring in
practice are discussed. It is concluded
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that the method is efficient and Practical,
and is particularly suitable “when a
general picture of traffic conditions on a
network of streets is required.,

It the tally of overtaking and overtaken
vehicles s not kept, & systematie error
appears, but for many purposes this errop
is not serious.

BOOK REVIEW

INTRODUCTOHY SOITL,. MECHANICS

AND FOUNDATIONS, by George B.
Sowers and George . Sowers.  (New
York : MeMillan, 1951), 284 pp., 94 in. X 6
in. Price 22s.

After dealing in the first three chapters
with the nature, physical properties and
geological aspects of soils, the authors
proceed to describe the various engineer-
ing problems to which Soil Mechanics can
be applied with advantage.

Site exploration and testing are descri-
bed in sufficient detail for those who are
not specialists, and who do not want to
become involved in higher mathematics.
It is rightly assumed that the practical
engineer will leave such matters to the
specialist.

The nature, properties and geology of
soil are dealt with thoroughly and with
such exceptional clarity that they are
worth a study by all; be they students,
practical enginecrs or specialists. The
same observations can be made about the
chapters dealing with the application of
Soil Mechanics. These not only. describe

how Roil Mechanies s applied but also
provide the reader with most of the basic
knowledge of civil engineering  works
which have any connection with the
natural ground,

Particular mention should he made of
Chapter 6, dealing with decp foundation
aud piling. The latter is g subject of
which most writers on Soil Mechanics
scem to have fought shy in the past.
Admittedly, the design of piled founda-
tions is still surrounded witlh g certain
amount of uncertainty, hut the authors
have however made a real effort at tackl-
ing the problem in a scientific and
practical manner,

The authors are to be congratulated not
only on packing in an extraordinary
amount of useful knowledge in a compa-
ratively small hook, but also upon
presenting it in such a lucid and interest.
ing manner. This book should appeal
aliko to tho student, the specialist and
the experienced engineer,

(FExtracted from The Structural Engi-
neery December, 1953 |

———

NATIONAL HIGHWAY MILAGEL

There are 13,477 miles of national highways in India. The State

of Bombay tops the list with 1,546 miles, Utlay Pradesh and M
Pradesh standing nexct with 1,390 miles and 1,199 wile

adhya
8, respectively.
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SELECTED RECENT LITERATURE IN ENGINEERING JOURNALS

I. GENERAL

Reinforced-Concrete  garage for
London buses ; 7'he Orerscas Engineer,
December, 1953-pp. 150-181.

Modern developments in structura‘l
engineering : Lr.-Cor.  R. 1.
GALRRAITH, The British Constructional
. . o= o
Engincer, December, 53, pp. 25-20.

Underwater surveys for Civil
engineering ; Iax K. Fraser, British
Constructional Engincer, December,
53, p. 33.

Flow in Open Channels, H.R: ULI_MIE,
Civil Engineering and Public Works
Review, November, 53, pp. 1039-1042.

Gully Stabilization  Structures
check erosion in western Iowa;
GuNNAR M. BRUNE, Citel Fngincering,
September, 53, PP 36-37.

New York State Thruway_AuthO-
rity pushes work on 427-mile New
York-Buffalo Section, B. D. Tar-
LMY, Civil Engineering, November
53, pp. 33-35.

New York State Thruway-Highway
use determines Economic Feasibi-
lity.

How to Avoid Cofferdam 'Boi‘ls;
Byrox J. Pucu, Civil Engincring,
November, 53, p. 63.

HydraulicJumpin Irreg}llar Cro.ss-

Seyctions Computed by Txme-Sav'x.ng
Method ; Daxier D. Howerr, Civil
Fingineering, November, 53, p. 64.

imating Quantities for Concx;c?te
g?ltilldings,g W. Scorr WiLsoN, The
Surveyor, November 14, 53, pp. 789-
791,
aska, a Special Report on Con-
;\tlx":xction; R. W. WHITARER, Western
Construction, October, 53, pp. 57-61.

me Recent Developments in
IS{?md Research, D. B. WATERS, The
Journal of the Institution o f Munici pftl
Enginecrs, September, 53, pp. 199-
206,

13.

14.

16.

17.

18.

21.

24.

Serious Corrosion of a Steel
Bridge; Jubilee Bridge, Barrow-in-
Furness, J. N. Frircrorr, The Jour-
nal of the Institution of Municipal
Ingincers, November, 53, pp. 249-258.

Problem of Progress, The Munici-
pal Engineer’s Contribution to the
Development of South Africa; S.8.
Moxurs, The Journal of the Institution
of Municipal Engincers, November,
53, pp. 265-280.

. Roads in Europe; 1. M. b Bussy, The

Journal of the Institution of Highway
Engineers, October, 53, pp. 8-41.

A Plea for a Rational Attitude to
Hydraulic Flow, L. B. Escritrt, 7T'he
Nureeyor, October 17, 53, pp. 703-704.

Compromise on the Roads; The
Surveyor, November, 7, 53, pp. 759-
761).

Important Developments in High-
way Construction: The Surveyor,
November 7, 53, pp. 765-76%.

Effects of Jetcraft on Airfield
Pavements : The Surveyor, Novem-
ber 7, 563, p. 767-768.

An American Tour, HExry T.
Houen, T'he Surveyor, Dec. 12, 53,
pp. 855-858.

Construction of High-Speed M. I.
R. A. Test Track, Highways and
Bridges  and  Enginecring Works,
December 9, 53, pp. 11 and 16.

Transportation Problems in
Southern Africa with Special
Reference to Union of South Africa,
J. C. Latert, 7ransport and Com-
munications Review, United Nations,
VOL. VI, No. 2, April, June 53,
pp. 12-23.

Engineering Difficulties in River
Valley Projects; Dr. K. L. Rao,
Journal of the Institution of Engincers
(India), September, 53, pp. 1-71. °

Oklahoma Test Road to Compare
Designs : Better Roads, November,
53, pp. 28-30.
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nical Papers; Separate No. 290, Pro-
ceedings of the American Socicty of
C'yvel Engonerring, October 53.

Surveys and Maps, Vital to -the
Solution of Problems of Mass
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Beavin ; Separinte No. 305, Proceedings
of the American Socicty of vl
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Health, Welfare and Development;
Joun A. Locax, Separate No. 310,
Proceedings of the Lwerican Socucty of
Cewil Engineers, November, 53.

Concepts of Engineering Bio-
technology in Occupational Health;
Anvin F. Mevar, Separate No. 352,
Proceedings of the American Sociely of
Uil Engincers, November, 53.

2. Hydraulic Fundamentals of Closed

Spillways; FreEp. W. Brars, Separate
No. 334, Proceedings of the Lwerican
Socicty of Civil Engineers, November,
53.

Civil Engineering in 1953-part I11;
The fongineer, Jan. 15, 54, pp. 82-86.

A Survey of Road Research
At Home and Abroad; W. H.
GLANVILLE, T'he Jowrnal of the nsti-
tution of Highway Engincers, January
54, pp. 9-40 (Part I).

‘Important Developments in High-

way Construction; R. W. Gricson,
The Journal of the Institution of
Highway Engincers, dJanuary 54,
pp. 11-45 (Part I).

34
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37.

38.

39.

40.

41,

42,

43.

44.
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FINANCE AND ORGANISATION

Administration : the Key to Effec-
tive Application ; Hinton W. Bacon,
Neparale: No.o G358, Proceedings of the
dmerican Sociely of Civil Engincers,
November, 53,

Cost Control in a County High-
ways and Bridges Department—
S. Pool, Part 1I; Iighways and
Bridges, December 16, 1953, pp. 6-8.

IV. SOIL ENGINEERING AND
DRAINAGE

Pile Loading Tests, Morganza Con-
trol Structure; Cirarirs J. Mansugr
& Joun. A. ¥oour, Separate No. 324
Proceedings of the American Nociety o j
Cied Engineers, November, 53.

An Experimental Investigation to
determine the Variation in the Sub-
grade Modulus of a Sand Loaded
by Plates of Different Breadths :
ARTHUR BRupNER & WILLIaM WRiGHT
Geolechnique  Vol. I1[, No. §
December, 53, pp. 307-311. ’

Shear Characteristics of gz Satu-
rated Silt, Measured in Triaxial
Compression; A. D. M. Punman
Geotechnique,  Vol. 111, No. 8’
December, 53, pp. 312-328. ’

The Mechanical Properties of
Rrocks; "\', MavEr, Geotechnique
Vol. 111, No. &, December, 53,
pp. 329-338 (in French).
A Co'ns_tant-Pressure Control for
the Triaxial-Compression Test;
Avan W. Bismor & D. J. HENKEL’
Geotechnique Vo, 111, No. §
December, 53, pp. 339-344. . ’
G.eophysical Exploration, Resisti-
v\le and Seismic Methods ; « Civig
Lm;:;ylmn”, Highways and Bridges
and Iinguneering Worls. Dec , 16
55 o g Works, December, 16,

Some Extracts from a Consulting
Imginegr’s Case Book-WateT’il‘:)t\:/?;
Corrosion Troubles and Settle-
ment  Problems ; Highways and
DBridges  and Lngincering “Works
January 13, 54, p. 4. i
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46.

47.

48.

49.

VIIL

50.

51.

52.

53.

V. SOIL STABILIZATION AND

LOW-COST ROADS

. Colorado's First Cement Stabilized

has Project; THurrow C. RESEIGIH,
Western (‘onstruction, November, 53,
pp. 72-73 and 5.

Official Blessing for Soil-Cement
Roads; The Surreyor, 26th December,
03, p. 902,

VI. ROAD STONE AND AGGRE-
GATES

The Use and Misuse of Local
Aggregates in Highway Construc-
tion ; E. A, HacxrorTH, The Jovgrna]
of the Imstitution of Highway Engi-
neers—January, 54 pp. 60-66-(Part
II).

VII. CONCRETE

A Method for Analyzing Concrvete
Mixes; WirLiaM J. ANDERSON, Con-
crete, December, 53, PP. 5-17.

Selecting Proportions for Concrete-
Recommended Americaanr.actlcle ;
Highways and Bridges and Engineering
Works, January 13, 54, P. 9.

OTHER MATERIALS AND
CONSTRUCTIONAL DETAILS

Construction of the Elezabeth
River Trench-Type Tunnel: Jospru
PeraINS,Separate No. 348, Proceedings
of the American Sociely of Clivil
Engineers, November, 53.

X. BRIDGES AND OTHER
STRUCTURES

Problem of Fabrication and Erec-
tion in All-welded Multi-storey
Framed Buildings; D. C. C. Dixon,
The Engineer, December 4, 1953, pp.
749-751.

Hinged Spans for Rarely Opened
Bridges over Florida Drainage
Canals; W. E. DEax, Civil Engineer-
ing, October 1953, pp. 673-675.

Ontario Hydro Blasts out Niagra
Power Tunnelsof 51 ft Diameter ;
JessE R. GLEASER, Civil Engineering,
QOctober 1953, pp. 676-680.

54,

hb.

59.

60.

61.

62.

63.

64,

66.

. Ontario

Mareh 1934

Stirrup Spacing in Beams Rapidly
Determined: Jack Movyse, (il
Fngmeering, October 1953, pp. 62-63.

Dimensionless Curves Aid Design
of Flexible arch Ribs; Ronurt S.
lown & SIDNEY SwonE, (el Kagi-
neering, October 1953, pp. 63-64,

. New York State Thruway-Bridge

Design is Guided by Aesthetics as
well as Functional Considerations;
E. W. WenNvaLn, Cinil  Engineering,
November 1953, pp. 47-50.

Hydro Tunnels-Lining
Concrete Pumped into Place ; JEsSE
R. Gramser, Civil Engineering,
November 1953, pp. 51-55.

. Design Calculations for Cylindrli-

cal Shell Roofs; J. K. Gisson, Civil

Engineering & Public Works Reviesw,

Part 1, October 19533, pp. 943-
945.

Part 2—November 1953
1055-1057.

Two Prestressed Concrete Bridges,
Ciril Engineering & Public Works Re-
view, October, 1953, pp. 946-947.

pp.

The Theory of Torsion Applied to
Reinforced Concrete Design ; Hesry
J. Cowan, Civil Engineering ( Part 2),
October 1953, pp. 950-953.

Statically Indeterminate Struc-
tures; Y. Guyon, Civil Engineering,
November 1953, pp. 1051-1053.

New Mexican Bridge; Civil Engi-
neering, November 1953, p. 1057,

New Bridge Over a River Diver-

sion, Civil Engineering, November
1953, p. 1064,

Diffusion of Load into the Decks
of Plate Girder Bridges; A. H,.
CHILVER, Engineering, November 20,
1953, pp. 645648,

. Some Recent Developments in

Structural Analysis and Design;
A. J. Fraxcts (Discussions and Com-
munications), The Journal of the
Institution of FEnginecers, Australia,
October-November 1953, pp. 221-223.

The Application of Reinforced Con-
crete to :School Buildings with
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08,

69.

70.

71.

73.

74.

76,

71.

78.

Particular Reference to Precast
and Prestressed Concrete, I'nrix J.
Samunny, Conerete aud Conslructional
Fnginerring, Part 1, September 1953,
pp. 28999, Part 2, pp. 327-333 Octo-
ber 1953,

A Graphical Method of Designing
Cylindrical Shells; Prowr. Al L. L.
Bakrr, Conerete d Construetional
Engincering, September 1953, pp. 303-
306.

Design of Cantilever Slab Bridges
with Stiffened Kerbs; Axbruw
Gatnia, Concrele & Copstructional
Engineering, October 1953, pp. 315~
322

Prestressed Bars for Reinforced
Concrete; (onerete & Constructional
Engineering, October 1953, p. 333.

Prestressed Precast Beams and
Slabs; Concrete and Constructional
Engineering, October 1953, pp. 334-
338.

The Calculation of Deflections and
Bending Moments at the Supports
of Prestressed Beams: . W.
BrENNETE, (oncrete ( Constructional
Fngincering, November 1953, pp. 343-
348.

A Method of Designing Slabs,
Concrete & Consiructional Engineering,
November 1953, pp. 355-358.

International Federation of Pres-
tressing :  Ingineering, (Part 11,
October 16, 1953, p. 490, (Part 2),
October 30, 1953, p. Hil.

Modern Developments in Struc-
tural FEngineering ; Fagincering,
Octaber 16, 1953, pp. 501-502.

. Prestressed Concrete Grain Silo at

Dublin: . J. S. ManvacH, Engineer-
ing, November 6, 1953, pp. 577--581.

Plate-girder Bridges; G. Roserts
& O. A, Kgrensky, The Engineer,
December 11, 1933, pp. 786-788.

Multi-storied Continuous Frame
Embodying Prestressed Concrete
Beams; 7'he Surveyor, Oct. 24, 1953,
pp. 729-730.

Design and Construction of Perma-
nent Sea Defences; S. N. Mosss,

36

79,

80.

83.

84,

86.

87.
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The  Surreyor, December 1953, pp.
859--863,

Crane Gantry Girders for Steel-
Works: J. 8. T'RRRINGTON AND J. M.
Wavkus, The Structural — Engineer,
October 1953, pp. 268-285,

94-ft Concrete Roof Beams Set
Record for Prestressed Member
Cast-in-FPlace ; Engineering  News-
Record, November 149, 1953, p. 19,

. Three-storey Prestressed Building

is U S. Tallest; F. W. Winax,
FEnginecring  News-Record, November
26, 1953, pp. 31-35.

Shearing Strength of Reinforced
Concrete Column Footings ; E1vinp
Hoanrsrap, Jowrnal of the American

Concrete  Institute, November 1953
pp. 189-208. ,

Selection and Design of Prestress-
ed Concrete Beam  Sections:
T. Y. Lix anp A. C. ScorpELLs
Jonwrnal of the American Concrete

Institule, November 1953 . -
224, » PP 209

Torsional Rigidity of Rectanguy
Slabs; Kurru, H, GErRSTLE AN]%R}:;
W. Crovcn, The Journal of the
American  Concrete Institute, Nov-
ember 1953, pp. 241-248,

. The Design of a Reinforced Con-

crete Factory at Brynmaur, South
Wales; Orr NyQuist ARrup awnp
Rnxm,n STEWART JENKINS, Proceed-
inys of the Institution of Ciril Engi.
neers, Part /1], Vol. 2, December
1953, No. 3, pp. 345-397.

The Design of Simply Su

Prestressed ConcreteyBealr)rl:sr;gg
Working Loads; FrepErIcK Wit-
t1aM GiFrorn, Proceedings of the
Institution of Civil Engineers, Part

111, Vol. 2, No. 3, Decemb.
pp. 589-603. er 1993,

The Theory and Design of Axially
-oaded Prestressed Concrete Ten-
sion I\gembers; FREDERICE WiL-
17aM  GIFFORD, Proceedings

Institution  of  Ciwil z’nq%eetr’;e
Part 111, Vol. 2, No. 3, De'cembel:
1953, pp. 604-608.

T ransport-Communications Monthly Review

88.

89.

90.

91.

92.

93.

b4,

Continuity in Concrete Building
Frames—2; Indian Concrete Jour-
nal, December 1953, pp. 463-471.

Lateral DBuckling of I-Beams
under Thrust and Unequal End
Moments; Mario (. SALVADOR,
Separate No. 291, Proceedings of
American Nocie'y of Civil Engineers,
October 1953,

Strength of Columns Elastically
Restrained and  Eccentrically
Loaded ; P. P. Bricinanp, G. P.
FisaEr and Groran WINTER, Sepa-
rate No. 292, Proccedings of the
American Society of Civil Engineers,
October 1953,

Stress and Displacement in Thin
Shells Composed of Cylindrical
and Spherical Segments; Mario
G. SavLvapori, Separate No. 291,
Proceedings of the American Society
of Civil Engincers, October 1953.

An Experimental Investigation
and Limit Analysis of Net Area
in Tension; W.G.Brapy axo D. C.
DoUckER, Separate No. 2{)6, Proce.ed‘-
ings of the American Society of Civil
Engineers, October 19563.

Joint Translation by Cantilever
Moment Distribution; L. E. GrIN-
rER aND C. H. Tsao, Separate No. 298,
Proceedings of the American Society
of Civil Engineers, October 1953.

Plastic Buckling of Eccentrically
Loaded Aluminium Alloy Col-
umns, J.W. CLARE,Separate No. 299,
Proceedings of the American Society
of Civil Engineers, October 1953.

95. Designing Aluminium Alloy Mem-

96.

07.

bers for Combined End Load and
Bending; H. N. Hitr, E. C. Hasr-
MaxN, anD J. W. CLARK ; Separate
No. 300, Proceedings of the American
Society of Civil Engineers, October
1953.

Chesapeake Bay Bridge; E. F.
Bavr, Separate No. 304, Proceedings
of the American Society of Civil
Engineers, October 1953.

An Engineering Approach to
Blast Resistant Design; N. M.
NewMmarg, Separate No. 306, Pro-
ceedings of the American Society of
Civil Engineers, October 1953.

08.

99.

100.

101.

102.

103.

104.

105.

106.

107,

108.

109.
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Recent Steel Bridge Structures in
Saar ; Kurr Kioreern, Der Stahl-
haw, November 1953, pp. 257-262 (in
German).

The Aluminium Bridge in Dus-
seldorf; L. BEYER anDp K. Tussing,
Der Baningenieur, October 1953, pp.
341-344 (in German).

“The Delaware Memorial
Bridge ” in U, S. A.,, WILHELM
Wgxiss, DerBaningenicur, October

1953, pp. 344-349 (in German).

Remarks on a Prestressed Con-
crete Bridge; H. MEYERLARSEN,
Der Baningenieur, October 1953, pp.
356-358 (in German).

On the Protecting of Engineering

Structures on Basis of Tests on
Models ; Der Baningenieur, October
1953, pp. 368-371 (in German).

Final Restoration of Two-Line
Working on the High Level Bridge
in Koln; RupoLr ScraN AND
Rurourr LurtaEs ; Die Bantechnik,
November 1953, pp. 319-326 (in
German).

Deflection Method of Solution of
Stability Problems; Dr. KonraD
SaTTLER, Die Bantechnik, November
1953, pp. 326-331 (in German),

Design and Construction of
Bridges for Motorways; R. E.
Warse, Parr I, The Surveyor,
December 19, 1953, pp. 879-882,
Parr 11, The Surveyor, December 26,
1953, pp. 909-911.

On the Dynamic Influence Upon
Structures; Dr. J. GuicER, Schwei-
zerische Banzeifung, December 19,
1953, (in German).

The Light Steel Bridge Deck ;
C. H. DarBY, Western Construction,
November 1953, pp. 59-62,

Plastic Deformation of Wide-
Flange Beam Columns; R. L.
Kzerrer, E. L. KAMINSKY aND L, S,
BeEDLE, Separate No. 330, Proceed-
ings of the American Society of Civil
Engtinecrs, November, 1953,

Deflection of Laminated Beams
L. G. Crarg, Separate No. 331,
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110.

111

113.

114.

115.

116.

117,

118,

119.

Proceedings of the Awerican Nocicly
of Uivil Fingincers, November 1953,

Post-Buckling Strength of Redun-
dant Trusses; K. F. Masug,
Separale No. 332, Proccedinygs of the
American Nocielty of Cieil Flgineers,
November 1953.

Lateral Buckling of Channels and
Z-Beams; H. N. Hiun, Separale No.
334, DProceedings of the Adwmerican
Societyof Civil Kngincers, November
1953.

. The Problem of Civil and Struc-

tural Design of Steam Electric
Plants for the Pacific Gas and
Electric Company in Central
California; W. L. Drckey, Sepa-
rate No. 342, Procecedings of the
American Society of Civil Engincers,
November 1953.

Design and Research for Welded
Structures; Lamorrs JROVER,
Separate No. 343, Proceedings of the
American Society of Civil Engincers,
November 1953.

Steel for Welded Bridges and
Buildings; SiMoN A. GREENBERG,
Separate No. 344, Proceedings of
the American Society of Cwvil Engi-
neers, November 1953.

Fabrication and Construction of
Structural Steel for Buildings; C.
L. KREIDLER, ASeparate No. 3845,
Proceedings of the American Sociely
of Civil Lingineers, November 1953.

A Seismic Design of Elastic Struc-
tures Founded on Firm Ground;
L. E. GoopMmaN, E. ROSENBLUETH
and N. M. NEWMARK, Separate No.
344, Proceedings of the American
Society of Civil Enginecrs, November
1953.

The Plastic Design of Grillages;
Dr. JacQues HEYMAN, Ingincering,
December 25, 1953, pp. 804-807.

Reinforced Circular Hole in a
Concrete Slab; R. Hioxks, FEngi-
neering, December 25, 1953, pp.
808-80Y.

« Semi-Floating =’ Piers, Geared
to Tides to Support Bascule
Bridge at Seattle; Engineering
News Record, December 3, 1963, p. 23.

38

124.

126.

127.

128,

129.

130.

131.

. Contribution
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Principles of Design of Steel Rail-
way Bridges (BE); Dr. A, Korimar
and Ko Jdacovy o Der  Stahlbau
January 1953, pp. 1-4 (in (x‘crmam)’

to the Design of
Cross Girder Systems; Dr. Heni-
mur Hompigre,  Der Stahllbau,
January 19564, pp. 4-12 (In German)

2. Measurement, Analysis and Load

Testing of the Bridge Over Rhine-
Koln -Mulheim; Franz  Braun
Der Stahlbau, January 1954,
(Part L) (in German) ’

. The Mackinac Bridge, Michigan,

U.S A5 Der Stahlbau, Januar 54
‘ _ , Ji y 1954,
pp- 23-24 (in German).

The Control of Cement Content of
Concrete ; ARTHUR  NYFFELER
Schweizerische  Banzeitung, 16th
January 1954, pp. 27-28 (in German)

5. The New Sno Protection Galler-

ies of Rhatischen Line at Alp
Grum; H. Conrav, Schweizerische
Banzeitung, 23rd January 1953
PD. 41-44 (in German). '

Modern Application of Reinforced
Concrete to Industrial Buildings ;
M. B. WasTeN, Machinery Lloyd, 16th
Jan. 1954, pp. 71-84.

Modernization of the Jubilee
Bridge Barrow-in-Furness ; High-

ways and DBridges, Jan. 10
pp. 4 & 6. 194

Modern Developments of Struc-
tural Engineering, Presidential
?;ldrgss; Lt.-Col. R. ¥. GaLBRATTH
The Structural Kngince: ;
1954, pn 3 gwneer, January

Design and Construction of Wel-
deq !’ortal Frame Warehouse
Building Designed by the Plastic
Method : E. J. BAvLarp, The Struc-

tural Kngi ‘
o ngincer, January 1954, pp.

',I:he }antOWn Tunnel in Texas;
The Engineer, January 1954, p. 116. ‘

Recent Research at | i
College—Design of R. C. n;‘?:gzl
works by Ultimate Load Theory ;
Highways and Bridges and Engineer:
ing Works, Janaary 27,1954, p. 4.
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PUBLICATIONS ADDED TO THE ROADS WING LIBRARY
DURING JANUARY 1954

H. M. S. O. London

Strength and Testing of Materials,
Part [, Theoretical papers on
strength and deformation.

Strength and Testing of Materiqls,
Part 11, Testing Method and testing
results.

INDIA, Economic and Commercial
Conditions in India, by Rowland
Owen.

The assessment of vibration inten-
sity and its application to the
study of building vibrations-
National Building Studies, Special
Report No. 19, by Steffens, R. J.

Reactions between aggregates and
cements, Part III—Alkali—aggre-
gate interaction : the expansion
bar test and its application to the
examination of some British ag-
gregates for possible expansive
reaction with portland cements of
medium alkali content—National
Building Studies Research Paper
No. 17, by Jones, F. E. and Tarleton,

R.D

Specifications for the construction
of housing estate roads using soil-
cement-Road, Note No. 15.

Issued by the Quasi-Arc Company
Ltd.; Bilston, Staffordshire.

Welded Plate Girders by Brooks-
bank, F.

Formulae for the solution of single
bay, single storey, portal frames
of the pitched roof or rectangular
types with pinned or fixed bases.

Information theory and its engi-
neering applications by Bell, D. A.
(Isaac Pitman and Sons, Ltd,
London, 1953).

A History of Civil engineering, an
OQutline from ancient to modern
times, by Hans Straub (English
translation by Rockwell, E.}

(Leonard Hill, Ltd., 9, Eden Street,
London, N. W.I, 1952).

39

11.

12.

13.

14,

16.

17.

18,

19.

20.

21,

The Manager of
Delhi.

Census of India, 1951, Vel, VIII-
Punjab, Pepsu, Himachal Pradesh,
Bilaspur and Delhi, Part I—A Re-
port. P.C.C. 37, by Lakshmi Chandra
Vashista. (2 copies)

Census of India,'1951, Volume VI,
West Bengal, Sikkim, & Chander-
nagore-Part I A-Report, P.C.C. 14,
by A. Mitra. (2 copies)

Census of India, 1951, Vol, III-
Madras and Coorg-Part I-Report
P. C. C. 63 by Venkateswaran, S.

Publications,

(2 copies)
Census of India, 1951, Vol. X-
Rajasthan and Ajmer, Part IA-

Report, P. C. C. 69, by Pt. Yamuna
Lal Dashora. (2 copies)

. Census of India, 1951, Vol, XIII-

Travancore-Cochin, Part JA.
Report, P.C.C. 71, by U. Sivaraman
Nair, (2 copies)
Census of India, Paper No. 3of
1953-summary of demographic and
economic data-1951 Census-P. C. C.
34, (2 copies)
Census of India, 1951, Vol. 1
India, Part IA—Report. P.C.C.
48.1, 1 (a) by Gopalaswamy, R. A.
(2 copies)
Census of India, 1951, Vol IX-
Hyderabad, Part II B-Table-P. C.

C. 77 by Murthy C. K. (Govt. Press
Hyderabad-DN. 1953). (2 copies)

Census of India, 11951-Vol. IV.
Bombay-A, Saurashtra and Kutch-
Part 1I-B-Economic Tables and
House-hold and age (Sample)
Tables-P.C.C. 73, by Brown, J. B.

(2 copies)
Census of India, 1951, Vol. V-Bihar-
Part II-A Tables (A, E, Cand D
Series) P. C. C. 82 by Ranchor

Prasad (Superintendent, Government
Printing, Bihar, Patna).

Full f(_)rward Control bus or coach
Chassis powered by 4.73 litre diesel
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23.

24.

26

26,

engine. (The Premier Auwtomobiles,
Ltd., Kurla, Bombay).

2. Corrugated Concrete shell roofs-

bulletin of the Central Building
Research Institute, Roorkee, Vol. 1,
Nov. 1953, No. 3 by Kurt Billig
(Council of Scientific and Tndustrial
Research, New Dethi) (2 copies)

B. S. 449: 1948-The Use of
structural Steel in building (British
Standards Tnstitution, 24/28, Vietoria
Street, London, S. W. 1)

Laboratories du Batimcent et des
Tsavaux, Publies, 12, Ruc Bran-
cion, Paris (X Ve).

Summary of Researches for lIst
half of the year 1952 containing:

(i) Application of Soil mechanics-
Compaction (Application de la
mecanique du sol le compactage
des sols) by Dervieux, M, F.

(ii) Control of the inflammability of
Materials (Controle de L’inflam-
mabilite des materiaux) by Pupil,

{iil) Recent experimental investiga-

tions on the shrinkage of cement
and concrete (Etudes experimen-
tales recents sur le retrait des
betons) by R. L. Hermite and
Grieu. J. J.

(iv) Theory of fissuration of reinforced

concrete parts-practical conse-
quences (Theorie de la fissuration
des pieces en beton arme conse-
quences practiques) by Brice,
M. L. P.

(v) Measuremont of earth pressures
by plate bearing tests (Measures
des pressions de terrains par
I’essai de Verin plat) by P.
Habib, and others.

(vi) Composition of hydraunlic con-
erete, (Composition des bhetons
hydrauliques), by Joisel,
M. Albert.

Bulletin annuel de UA.F P.C.
(Association Francaise des Pon et
Charpentes).

The Value of roads to the national

40

w2
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cconomy -an article contained in
the journal *“Road Tar’, Vol. 6.
No. 1, March 1952, by Brunner, C. T.
(British doad  Tar  Association,
9, Harley Street, London, W.1.)

A Field method of measuring the
shear strength of Soils: an article
contained in ¢ 'The Journal of Soil
Science ', Vol. 3, No. 1, January
1952, by Pavne, P.C.J. and
Fountaine . R, (Oxford University
Presso Amen House, London, |, (. 45

The Eastern Economist Ltd.,
52, Queensway, New Delhi.

28,

31.

Men without Work (an essay on
unemployment)-—Eastern Econo-
mist Pamphlet No. 21, by Dr. Das N,

Sea tower in the Indian Ocean-
Eastern Economist Pam phlet
No. 22, by Venkatachar, C. S.

. Thirty-Second Annual Report of

Commissioner of Main Roads for
Year ended 30th June, 1953,
(Queensland Main Roads Commission
Brishane, 1953). ’

Some Considerations on the Cali-
fornia bearing ratio method for
the design of flexible pavements,
by Kerkhoven, R. E. and Dormon,
G. M. (Burmah-Shell Oil Storage and
Distributing Co., Amsterdam)

The Institute of Physics, 47, Belgrave
Square, London S.W.1. ¢

32. A Sedimentation balance for parti-

33.

34,

cle size analysis in the sub-sieve
range—an article centained in the
Journal of Scientific Instruments,
Vol. 29, No. 7, July 1952; p. 209.
11, by Bostrock.

A Four Channel dynamic strain-
recorded, an article contained in
the Journal of Scientific Instru-
ments, Vol. 29, No. B, August

1953, on pp. 253.56, 1 Mills
C. H. G. and Briston J. . o o

The Progress of the Plan; a
short survey of the working of
the Five-Year Plan from April
1951 tofSeptember 1953. (Govern-
ment of India, Planning Commis.
sion, New Delhi). ? ®
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BUDGETS AND ADMINISTRATION REPORTS

Administration Report of the Buildings and Roads Branch, P.W.D., Govt. of
Madhya Pradesh for the year 1950-51.

The main features of the Report are summed up below :

I. Expenditure from the Road Development Fund
. (In lakhs of Rupees)
Madhya Pradesh Govt. of India  Total

Share. Reserve.
1949-50 0.21 0.82 1.03
1950-51 048 0.29 0.77

1I. Expenditure from sources other than the Road Fund

(1) Expenditure on Central Works

lixpenditure on Central works during the ycar under report under the heads
¢ bulidings’, < communications’, ¢ archacology etc.’_ was Rs 20.62 lakhs out of which
a sum of Rs 20.42 lakhs was spent on communications alone. The expenditure was
etributed between original works and repairs as follows:
distribute (In lakhs of Rupees)

Original Works Repairs Total

Communications ... 7.09 13.33 120.42
Others 0.06 0.14 0.20
Total 7.15 13.47 20.62

(2) Expenditure on Provincial Works

Provincial expenditure on buildings and communications during 1950-51 was as
follows :

Original works Repairs Total
Buildings 49.46 13.79 63.25
Communications ... 53.07 40.78 93.85

Of the total expenditure of Rs 03.07 lakhs incurred on communications - original
works, a sum of Rs 26.25 lakhs was met from Provincial Revenues, Rs 0.48 lakhs
from the Road Development Fund, Rs 0.29 lakhs from the Central Road Fund
Reserve and Rs 26.05 lakhs from funds for Post-War Development Schemes.

II1I. Road Milage

Comparative figures of road milage maintained from Provincial Funds as at the
end of 1950-51 and 1949-50 are as follows : —

As on As on

31.3.51 31.3.50

Class T Roads 6,038 5,872
Class IT & TI1 Roads 3,793 3,892
Total 9,831 9,764

According to the Report, the increase and decrease in the length of Class I roads
and class 1I and I1I roads, respectively, is due to construction of a few new roads,
and improvement of some of the existing Class II and III roads to Class I roads,
The awbove figures do not include the roads maintained by Janapada Sabhas from their
own funds,
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IV. Provincial Works executed through the Agency of Local Bodies during the

year.
' (In lakhs of Rupoes)

Original works  Repairs Total

Buildings . 0.08 0.75 0.83

Communications 0.01 6.15 616

Total 0.09 6.90 6.99

In addition, a sum of Rs 1,515, was provided for ro
The total expenditure of Rs 7.01 lakhs on these works inelud
on account of supervision charges at 15% per cent (
tools and plant 1} per cent) paid to the locul bodics.

pairs to Tools and Plant,
es a sum of Rs 0.94 lakhs
establishment 14 per cent and

LIST OF APPROVED WORKS ON NATIONAL
HIGHWAYS

S. No. Job No. Name of Worls Al_nount;
(Rs in Lakhs)
e -_—
SAURASHTRA
1. 828 SR 8-B Reconstructing Varjangjalia-Kutiyana
Road, Section I {rom Varjangjalia to
Madhya Saurashtra limit-Surfacing. 1.06
2 829 SR 8-B Reconstructing \f';n'jangj:nlia—]\'utiyana.
Yoad, Section IT, from Madhya Sau-
rashtra limit to Saradia Road crossing-
Surfacing, 0.84
3. 830 SR 8-B Improvements to the Bamanbore-Raj-
kot-Porbandar  National Highway
No. 8-B. Improving curve in mile 7 of
Gondal-Jetpur Section from Gondal. 0.23
PUNJAB
4, 831 PB 1 Construction of a bye-pass on (. T,
Road (N. H. No. 1) at Jullundur. 11.32
5. 833 PB 10 Straightening sharp curves in mile 34/4
to 34/7 of Delhi-Hissar-Sulemanki Road
in Rohtak District. (N. H. No. 10). 0.19
6. 834 PB 1 Construction of high level bridge over
gap in mile 162/3 of (. T, Roa (N. H.
No. 1) in Ludhiana District. 0.23
BOMBAY
7. 832 BM 8 Construction of a bridge over the
Gulzari Nalla in  mile 17 of the
Tawa-Talasari section of the Bombay-
Ahmedabad National Highway No. 8. 1.04
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S. No. Job No. Name of Work

8 837 BM 4 Strengthening the existing bridge across
) the Panchganga river in mile 143 of the
Poona-Bangalore Road, National High-

way No. 4 and approaches.

9. 840 BM 6 Construction of the bridge over the
Waghur river near Sukegaon in mile 206
of the Dhulia-Fdlabad-Nagpur Road,
National Highway No. 6.

DELHI

10. 835 DLH 10 Remodelling culverts from mile 6/0 to
16/0 of Rohtak Road (N. H. No. 10) in
Delhi State.

ORISSA

Straightening the curve near Boisinga
on the 24th mile 2nd and 3rd quarters
of Baripada-Balasore road N, H,
No. 5.

11. 836 RS 5

12. 839 RS 5

Construction of a road overbridge on
National Highway No. 5 near
Bhubaneswar.

WEST BENGAL

Construction of a bridge with approa-
ches over the Dulong river on N. H,
No. 6 in Midnapore District.

13. 838 BG 6

MADHYA PRADESH

Construction of a bridge across the
Penganga river on N. H. No. 7,

14. 841 CP 7

15. 842 CP 43 Construetion of a bridge over the Dudh

River in mile 87 of N. H. No. 43.

UTTAR PRADESH

16. 845 UP 24 Painting miles 231-238 of N. H. No.
24 (Miles G6S-75 of Lucknow-Bareilly
road).
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Amount
Rs. in (Lakhs)

4.09

7.60

0.65

0.11

1.33

13.68

8.97

3.85

3.19
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FOR BETTER MAINTENANCE OF YOUR
DIESEL ENGINES

ATOMI>ER TESTING PUMP:

The satisfactory running of an off
engine is largely dependent upon the
condition of the ‘Atomiser or Atomisers,

We strongly recommend every user
of Ruston or other makes of oil engines

to invest in a Ruston Atomiser Testing
Pump.

CRANKSHAFT ALICHMENRT INDICATOR:

For use in fixing new engines and
periodical checking of existing installations.

Applicable to any size or make of
engine, whether Horizontal or Vertical,
which has three or more crankshaft
bearings and webs as small as 2'/," apart.

EXHAUST DIAL THERMOMETERS:

jy  Made by Messrs, Coiey
J Thermometers Ltd, England

ROT-WATER THERMSMETERS:

Made by Messrs. Heath Hicks
& Perken ( Thermometers ), Ltd,
England.

To measure the tempera
ture of Exhaust. Indispensible
for use with multi-cylinder
engines to check proper load
on each cylinder,

Supplied with Co.Axial
Stem, if required,

GREAVES COTTON & CO. LTD.

1-FORBES STREET, FORT, BOMBAY,

Branches:

AHMEDABAD @ KANPUR ® MADRAS o BAI.OIIT'MGNO

To measure the tempera-
ture of Jacket water accurately,

Please mention this journal when replying to advertisements,
ix

Mareh 1954



i i i March 54
Transport-Communications Monthly Roview el 19!

Transport-Communieitions Monthly Review ~ March 1954

.ihe 4?/ //

4 l ]
~ K
-

superb performar
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< Available In 3 wheel bases the 'GOMET®
Is a sturdy vehicle built to give year after year
”satisfactory service. Note these special features—-’
dependability, low malntenance, less fuel, and buy
only the ‘COMET”.

|

? /
'////

7" DIVisSION

? ASHOK MOTORS LIMITED

‘Progressive Manufacturers
>~ ENNORE, MADRAS

o

Barber-Greene

BITUMINOUS
FINISHERS

B.G FEATURES

Manouverabitity

Crawler-traction gives full steating controt
for following curbs, guide lines or matching
adjacent strips . .. positive tractive power
for any pavinhg requirement.

Variable Widths

The hormal B-G Finisher mat width of 10 fi,
can be quickly and easily reduced to § fi.
wide or increased 10 12 ft. wide.

AUTOMATICALLY

PRODUCES SMOOTHER ROADS

Here is simple paving efficlency—the »Barber-Grreene @
Tamping-Levelling Finisher that places & uniform
bituminous surface—automatically. . . Large Hopper
The B-G Finisher tamps, levels, and *strikes-off 'lfive-lon hopper eceives @lcileriavadvirec[
simultaneously. It automatically adjusts to irregularities ‘;n:\. lr'ulckts).l..s:;elsn:jcg:dli;ga‘&; s'ws “,msm
in sub-grade automatically measures the correct o l:c:ctc:ve mix.
ount nateri [ - ual Contro
amount of material...lcaves an aqtofnancl;zllly coci'n T e s may e operacd from
pacted durable surface that remains stable under cither sde—tor casir conirel e s
rolling and traffic. - previous mat. Dual engine, operating and
: More miles of roads have been paved by the B-G. steering controls grouped for ease of operation
Finisher than by all other methods combined. A mini- :wd.::a:fe utiliey _—
mum work force will lay a superior surface from 11 to or all bituminous paving jobs Including
44 ft. per min. It assures matchless performance on the

sheet asphalt, stabilized mixes, base stone,
A . . . cic.—the BG-Finisher is economical, efficient.
widest variety of hot or cold-mix bituminous paving

The smoothness you feel in a Barber-Greene

jObS hrgc or small. Send for descriptive literature, road means longer life~less maintenance
—1: .

Barber-Greene Overseas, Inc.

DISTRIBUTORS OF BARFT2.GREENF PRODLUCTS MANUFACTURED BY
BARBER-GREINE COMPANY, AURORA, HLUINOIS, U.S. A

BARLEK -GREENE OLDING & (O, LID., ENGLAND BARLER-GREENE CANADA, LID., CANADA

Pleage mention this journal when replying to adv
X

ertisements,

Please mention this journal when replying to advertisements,
xi )
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... for cheear
Lrilliance of

ﬂvﬂgh...

. delightful
10 behold...

...for interior or

...for pogitive 1
exterior yge...

durability...

-1 tndustry
or the home...

/. .there is o doubt
about it that...

4

SYNTHETIC
ENAMEL

ZET MdS

SHALIMAR PAINT, COLOUR & VARNISH
COMPANY LIMITED

CALCUTTA e BOMBAY ® MADRAS @ NEW DELH| e KANPUR

Please mention this journal when replying to advertisements,

xii
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WARSOP |

ROCK DRILL

The most modern

self-contained One

Man power-tool for

. Stone Quarrying

. Surface Mining

Prospecting

Trenching for power,

water & sewage lines

. Breaking concrete &
general demolition

BENFORD

CONCRETE MIXERS

FAN SR

w

Mixers from 5 c.ft. max.
input and 3} c.ft. max. out-
ut to 10 c.ft. input and
c.ft. output—-with Diesel,
Kerosene, Petrol or Elects
ric drives—available from
stock.

ROAD & QUARRY PLANTS

The fuu sange of Pegson machi-
nes includes:
1. Jaw Crushers & Granulators

. ratory Crushers
:zi. siybxating & Rotary Screens
4. Complete Crushing & Screen-
ing plants, capacity from 3 1o
400 tons per hour.

Apply for details to: _ Branck Offices:
‘ IR P. O. Box 168, NEW. DELHI
' Ga'rliCk & COLtd 26, Errabalu Chetty St.,
G. T. MADRAS
Cox St., COIMBATORE
L ]

' JACOB CIRCLE, BOMBAY i

mention this journal when replying to advertisements.

SISTA'S—~—G~15-8. Please
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“MASTER?”

SUPER HIGH-SPEED
CONCRETE VIBRATORS

Fitted with Air-cooled Petrol Engines
or Electric Motors

For use on

HIGHWAY, REINFORCED CONCRETE
BRIDGE PILES, CONCRETE ARCHES,
FOOTINGS, GIRDERS, COLUMNS,
FLOOR SLABS, MASS CONCRETE,
ETC., ETC.

LARGE NUMBERS IN USE
WITH GOVERNMENT
PUBLIC WORKS, DEVE-
LOPMENT PROJECTS &
BUILDERS THROUGH-
OUT INDIA.

FROM
INCOMING

Sole Agents: CONSIGNMENT

INDO-AMERICAN COMMERCE LTD. Pelophoms: Tty 5292

I5, PARK STREET, CALCUTTA.I}$ Telegram : ' WESTDAX **

THE HINDUSTAN CONSTRUCTION CO. LTD.

CIVIL ENGINEERING CONTRACTORS.

Can undertake constructional works of any magnitude.

Specially :
Railway & Hydro TUNNELS - DAMS for Hydro Electric, Irrigation
and Water Supply Schemes - Road and Railway Bridges -
Buildings - Docks - Jetties.

ALSO.

gtan ZEISSL PILING - GUNITING - Core DRILLING -
Qage Purification. N

J (L
— D4 2, /\/4(,2

) Head Office:
Ronstruction House, WA ~N
Jallard Estate, f/> %’u S5

Telegrams: HINCON

“'Please mention thie journal when replying to advertisements.
xiv
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INDIAN ROADS CONGRESS

A limited number of copies of the following

publications are available for sale.

Publications,

Volume IX-—Part 4—Qctober 1945
Volume IX—Bound—Madras 1945
Volume  X—Part 4—August 1946
Volume XI—Part 4—May 1047

Volume XI—Bound—(Parts 3 & 4) 1947

Volume XII—Part 2—January 1948
Volume XII—Part 3—April 1948
Volume XII—Part 4—March 1948
Volume XII-—Part 5—September 1948
Volume XII—Bound—1947-48
Volume XIII—Part 1—December 1948
Volume XIIT—Part 2—J anuary 1949
Volume XIIT—Part 3—January 1949
Volume XIIT—Bound—1948-49
Volume XIV—Part 1—September 1949
Volume XIV—Part 2—December 1949
Volume XIV—Part 3—December 1949
Volume XIV—Part 4—July 1950
Volume XIV—Bound—1949-50
Volume XV—Part 1—August 1950
Volume XV—Part 2—November 1950
Volume XV-—Part 3—January 1951
Volume XV_—Part 4—Aungust 1951
Volume XV-_—-Bound—1950-51
Volume XVI—Part 2—March 1952
Volume XVI-—Part 3—April 1952
Volume XVI—Part 4—OQctober 1952
Volume XVI—Bound—1951-52
Volume XVIT—Part 1—December 1952
Volume XVII—Part 2—Jannary 1953
Volume XVIT—-Part 3—January 1953
Volume XVII—Part 4—Decemher 1953
Volume X VIIT—Part 1—December 1953
Volume X VITI—Part 2—December 1953
Volume XVIII—Part 3—January 1954
Road Research Bulletin No. 1

inclusive of postage, eto.

see

I R. C. Sfandard Specifications and Code of Pl.';;ctice for R‘.;)a.d Bridges

in India (1937)

Proceedings of the Chief Engineers’ Conferen

Post-war Road Development in India

Cobpies can be had from the Secretar

;;e at Na..g.;.mr on the

INDIAN ROADS CONGRESS.,

JAMNAGAR HOUSE, SHAHJAHAN ROAD,

NEW DELHI-2.

Price

Rs a.p»p.
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