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Shri R. K. Batra, LS.E,, President, 1953--54,

Shri R. K. Batra, was born at Maghiana (West Punjab) on the 8th August
1898 and received his early education there, atiaining a brilliant record in
Government College, J.ahore. He was educated at the Thomason Kugineering
College, Roorkee, from 1919 to 1922 and passed his C.E. with honours in the

year 1922, He was appeinted to the Indian Scrvice of Kngineers in June
1924,

He soon rose to the rank of an Executive Engineer in April 1929 and was
promoted 1o the rank of an 8., in March 1943, He was appointed as C.E.,
Madhys Pradesh in October 1949. He is stil} serving the country as the
Chief Engineer, Government of Madhya Pradesh, Roads and Buildings snd

Irrigation, Nagpur, having been re-employed on retirement in November
1953,

He was elected as a member of the Indian Roads Congress in the year
1446 and became the President of the Society for the year 195354,
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INDIAN ROADS CONGRESS
NOTICES AND ANNOUNCEMENTS

CONTRIBUTION OF PAPERS FOR THE NINETEENTH
SESSION OF THE INDIAN ROADS CONGRESS

The next General Session of the Indian Roads Congress is
likely to be held sometime in June 1955. The exact date, place,
and programme of the Sesgion will be communicated to Members
in due course.

2. Procedure: Members who intend to contribute Papers
on any subject connected with Highway Engineering are reques-
ted to intimate the fact to the Secretary, Indian Roads Congress,
and to send a short synopsis of their proposed Papers as early as
possible.

On receipt of acceptance of the subject matter of the Paper,
the Member concerned should send his contribution to the Secre-
tary, Indian Roads Congress, complete in all respects and with
original drawings, photographs, etc., as and when ready. At
least three copies of the typescript matter should be sent, typed
(double space) on one side of good stout paper of foolscap size.

3. The complete Paper, if intended to be read at the
nineteenth Session, should preferably be submitted within
next two months.

From past experience it is observed that most of the Members
send in their contributions at the last moment, when the Congress
Office is busy on work connected with the Session. As it takes a
long time to get Papers printed in the Journal and as it is desira-
ble that Members should have time to study Papers well in
advance of the date of the Session, it is hoped, that Members will
make an effort to send their contributions as and when ready.

Members may please note that Papers received late in
the year are likely to be carried over to the next year.

. 4. The younger engineers are particularly requested to con-
tribute Papers which, if required, will be suitably edited by the
Indian Roads Congress Office before publication,



480 New Apwmissions NEwW ApMIissioNs 481
Serial| Roll Serial! !

: No, | No. Name Address %:fli Ig;:)l.l ‘ Name Address

1399 1796  R. Nagarajan.

Sonior Scientific Assistant, Central 1415 1812

B. C. Chattopadhya. Asgsistant IEngineer, Development

Road Research Institute, Okhla,
New Delhi.

Station Road, Ballygunge P
Calcutta-19, Bunge Fost,

(Roads), 26/3, Hindusthan Park,
Calcutta-29.

1400 1797 3. K. Chakravarty. Assigtant Engineer {Roads), 1416 H. P. Mirchandani. Lxecutive Engineer, P. W. D.,
Bongaon Sub-Division, Anderson Balaghat (Madhya Pradosh).
House, Alipore, Calcutta-27. ot &
. 1417 A. T. Nalawade. Assistant  to hie ingineer,
1401 1798 Mani Dharray Ixecutive Engineer, B. & R, P. W.D. & Irrigation, Gwalior
N. Patni, Bikaner (Rajasthan). (M. B.).
1402 1799 ) ; Ingineer, P. W. D., . .
G. Papa Rao. As;xtxii‘ﬁrxam f(’)‘ﬁ::‘)’." 1418 B. R. Das Gupta. Assistant Engincer, W. & B.
Department,  52-C, Mirzapur
1403 1800 Q. Alexander. Associate Professor in Civil Engi- Street, Galcutta-9.
neering, Annamalai University, . . .
Annargna]ainagar. (South India%, 1419 S. Samajdar. Agsistant Engineer, W. & B.
Department, 112, Ballygunge
140¢ 1801  G. 8. Rao, Asgsistant  Executive  Engineer, Gardens, Calcutta.
C.P.W.D,, Hijli, Kharagpur,
. 1420 C. K, Sarkar. Asgsistant Engineer, W. & B.

1405 1802 K. L. Mazumdar. Superintending Engineer {South), Department, 28/B, Ripon Lane,
Shillong (Assam). P. O. Park Street, Calcutta-16,

1406 1803 M. V. Rajwade. Execntive Engineer, P. W, D,, 1421 Brig. 8. K. Bose. Deputy Chief Engineer, Southern

b Bilaspur (Madhya Pradesh). Command, H. Q. Southern Com-~
. mand, Poona.

1407 1804 G. N. Senapathy. Execative Engineer, P. W. D,

Ganjam  Divigion, Ganjam 1422 M. L. Shukla. Assistant Engineer, Bridge and
(Orissa). Planning Divigion, P. W, D.,
. . B. & R,, Lucknow (U. P.).

1408 1805 G. Patnaik. Assmtar_xt Engineer, P. W. D, " ( )
Bhanjanagar, Ganjam (Orissa). 1423 T. 8. Vedagiri. Assistant  Executive Engineer,

1400 1806  B. N. Bhaduri. Executive Engineer (Roads), P-83, Central P. W. D., New Delhl,
Lake Road, Calcutta-29, . R

1424 Shiekh Abdul Salam. Asgistant Engineer, R. & B,

1410 1807 8. V. Shevade. Technical Asgistant to the Superin- Zaindar Mohala, 2nd Bridge,

tending Engineer, P. W. D. Srinagar, Kashmir.
Udaipur (Rajasthan). M b
; : . 1425 B. B. Pattanayak. Executive Engineer, Mayurbhunj

1411 1808 Vishrampuri. Assistant Engineer, B. & R., v Division, P. O. Baripada, Dis-
P.W.D., Jaipur (Rajasthan). trict Mayurbhunj (Orissa).

1412 1809 M. V. Ittycheria. Supervigor, P, W. D., Achamma 1426 K. M. Das. Assistant Engineer, Chief Engi-
Lodge, Kunnukuzhy, Trivan- neer’s Office, Bhubaneswar
drum (T. €. State). (Orissa).

413 1810 R.Guha. 8.D. 0. (W. & B.), Gooch-Behar 1427 B. V. Rajanna. Junior  Engineer,  Highways,
{West Bengal). Sompeta, District Srikakulam

. (Andhra Btate).

1414 1811 A. P. Mitra. Executive Engineer, W. & B,

Department, 16/2/L, Ballygunge 1428 Hari Hara Das. Consulting Engineer, Bijey

Bhaudar Building, Berhampur
(Orissa).
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1429 1826 A. P. Nand. Assistant Engineer, Capital Con-
struction Sub-Division, No, IlI,
P. O. Bhubaneswar {Orissa).
1430 1827 R. P. Verma. §.D.0, P. W.D Chandwa
District Palamau {Bihar).
1431 1828  H. Damodaran. Junior Engineer (H), Trichy West,
Tiruchirapalli (8. I.), (Madras
State).
1432 1820 Gurmukh Singh. Assistant Engineer, P. W. D,, B/R,
Ratangarh (Rajasthan).
1433 1830 A. A. Menon. Sub Divisional Officer, I/C. Depot
Area, Pulgaon Camp P.Q.
(Madhya Pradesh). ’
1434 1831 Indra Prakash Gupta District Engi
. gineer, P.W.D.
Etah. (U. P). DoB&R,
1435 1832 Des Raj Varma. Assistp,nt Engineer, Designs
Punjab P. WD, Buildings &
Roads Branch, Simla-2,
1436 1833 8. G. Vichare De i
. G. . puty Engineer, P. W. D,
(Saurashtra), D-» Sihor,
1437 1834 M. M. Bukhshi i
. M. . Assistant Engineor District B
) 0
Dumka (Bihar), ard,
1 -
438 1835 N. Veerappan. Junior Engineer,Highways, Hosur
(Madras Statc). '
1439 '
1836 M. L. Sabberwal. Acting Executive Engineer, P,W.,D.,
Bharatpur, (Rajasthan).
1449 18
37 P. B. Fondekar. Assistant  Engincer,  Concrote
Asgociation of India, 82-84,
ueensway, P, Q0. B 5
s Delhi-1, * ox 45, New
838  Harb i i
rbans Singh. As;:itanlt Ergiineer, P.W.D., B/R,
wal, strict aen.
l (Punjab), ' Gure
442 1830 Panchana
n B - . o
dhymae andopa Assistant Engineer, District Board,
Manbhum P. 0. Dhanbad (L. B.)
(Bihar).
1443 1840 V. N, par;
. N. Parikh, De i
puty Engineer, P.W.D. i
Bazar, Baroda, > Dandia
1444 1841 B. K. Jain

Lecturer in Civil Engineering, 11
Pologround, Roorkee, (U.Ig’f). ’
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Serial| Roll
No. | No Name Address
1445 1842 Trilochan Singh Bajaj. Sub Divisional Officer, Subar-
narekha Sub-Division, C.P.W.D.,
Jainsola, P, O. Baharagora,
Distt. Singhbhum. (Bihar).
1446 1843 Y. R. Mahendroo, Sub Divisional Officer, Kangra
Provincial Sub Division,
Dharmsala, Distt. Kangra.
(Punjab).
1447 1844 Bhabadeb Sarma. Temporary Engineer, Sub Divi-
sional Officer, M.B. Road Sub
Division No. 1, P. 0. Mawph-
lang, Distt. J. & K. Hills (Assam)
1448 1845 P. R. Kumar. College of Military Engineering,
Kirkee, Poona-3.
1449 1846 Ram Krishna. Overseer, P.W.D,, B/R, 191, Civil
Lines, Jhansi. (U.P.)
1450 1847 8. P. Goyal. Assistant Engineer, P.W.D., B/R.,
Agra,
1451 1848 D. V. Rao. Assistant  Engineer, P, W..D.,
Lower Canal Sub Division,
Balaghat. (M.P.)
1452 1849 H. C. Malhotra. Exocutive Engineer, P.W.D.,, B. &
R., Branch, Gurgaon Provincial
Division, Gurgaon.
1453 1850 V. V. R. Shankar, Municipal Engineer, Adoni, Distt.
Kurnool.
ASSOCIATE MEMBERS
1 50 Central Road Delhi-Mathura Road, P.O. OKHLA,
Research Institute. Delhi.
2 51 M/s. British Insulated Esplanade House, Waudby Road,
Callenders’ Cables Ltd. P.O. Box 111, Fort, Bombay-1.
3 52 M/s. Armstrong Smith  Gresham Assurance House, Sir

Ltd. Phirozshah Mehta Road, PO%
Box No. 185, Bombay-1.



III. DEATHS

THE COUNCIL HAVE RECEIVED WITH REGRET
INTIMATIONS OF THE FOLLOWING DEATHS:

Serial

No. | No. Name Address

Roll \

1 1149 Brinda Roy. Executive Engineer, Chotanagpur

Waterways Division, Ranchi,
P.0. Hinoo (Bihar).

2 476 8. B. Tyabji (L.M.) Spanish Villa, Perry Cross Road,
Bandra, Bombay-20.

3 9  Mohd. Abu Turab. Superintending Engineer (Retd.),
A/8-No. 220 Lans, Opp. Raj
Mahal Talkies, Lingampalli,
Hyderabad-Deccan.

4 1279 L. U. Prosad. Executive Engineer, Construction

: Divigsion IV, P.0. Durgapore,
District Burdwan (West Bengal).

5 61 J. C. Sahney. Executive Engineer, P.W.D.,, B. &
R. Branch, 93, Gwalior Road,
Agra.

() 685 €. N. Thirnpuvanam. Divisional Engineer (Highways),

Cjo. C. Narayanaswamy Mudaliar
& Sons, Neeoligodown  Street,
Vellore, South India.

PROCEEDINGS OF THE EIGHTEENTH
SESSION OF THE INDIAN ROADS
CONGRESS

Vol. XVIII - Part 4 BHUBANESWAR

February 1954

PRESIDENTIAL ADDRESS

The Eighteenth Session of the Indian Roads Congress was held
at Bhubaneswar from the 4th to the 11th February 1954, and was
formally opened by Shri Naba Krushna Chowdhury, Chief Minis-
ter, Orissa State, at 11-00 a. m. on the 5th February 1954. The
proceedings opened with an Address by Shri R. K. Batra, the
President, the full text of which is given below:

It is my proud privilege to welcome you, Sir, on behalf of the
Indian Roads Congress and to voice our feelings of gratitude for
the honour you have done us, in coming into our midst today, to

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

bless and open this Eighteenth General Session of our Society. I
also extend our hearty welcome to our lay guests, who as represen-
tatives of the public and trustees of the common man’s interests
have graced this occasion with their presence in evidence of their
interest in our activities. We want to take you into our confidence
and cultivate your goodwill and support in our endeavour to add
to and improve upon the road map of India. We need the sym-
pathetic and helpful understanding of all road users in respect of
the magnitude of our problems and the odds against us. To
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members and delegates, I offer my cordial greetings on this happy
occagion of our annual re-union to discuss and compare notes of
our past year’s work and experience,

We also express our grateful thanks to the Orissa Govern-
ment for the courtesy extended to us in inviting the Congress to
their new Capital at Bhubaneswar. We are meeting here for the
first time in the 20 years’ history of our Institution. Bhubanes-
war has historical, cultural, and religious associations going back
to the early centuries. The town as you see it today, is recent
construction and has been planned and laid out according to a
Master Plan based on what is described as neighbourhood
units ” and there will be plenty of opportunities for all as
they go round the place to observe and study the utilities and
amenities of such an arrangement. Unfortunately, due to finan-
cial stringency, only the first phase of the programme has been
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
ten_lple: Thqse temples are noted for their distinctive architecture
th'cl} 18 unique and striking in its pattern and are well worth
a visit. The famous age-old temple of Puri frequented by
p]lgrlms_from all over India, is very near from here and those
who are Interested will be enabled togoand worship at this sacred
s}hrmg. Ithe temple at Konarak dedicated to the Sun God, though
In ruins, 18 a marvel in architecture and you will be interested to

see it. The caves of Khandagiri and Udaigiri are anoth
ee 1t er at -
tion in the neighbourhood. ° : froe

We should also express our indebtedness to the Orissa State
Ofﬁqers for the excellent arrangements made both for holding the
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
decades by welding together the most remote ang la'gfltlth}-ee
districts of the other contiguous old States and with a ny bylng
the Princely States added on after the attainment of Im er of
dence. No wonder, therefore, if it has to work against th“depen-
log of progress in its still unopened areas ang g chronie e back-
economy. .Its heroic struggle to come up and rise to it and deficit
on par with other States is worthy of our andm1 ts due stature
wish the State the best of lyck and succe ration.  We
May the Grace of Lord Jagannath pf Puri i 88 1n 1ts efforts.
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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 (lovernment service
and outside, are there either as members or as associate members.

Our primary objective and function is to see to the advance-
ment of the technique of road construction so as to make for
better 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 a central pool of ideas by drawing upon past
experience and up-to-date knowledge on the subject and are
acting as clearing house for such of the ideas as have been proved
in practice not only in this country but also in other parts of the
world which have similar problems. It is a threshing ground for
all the plentiful and varied lore on the subject, where the chaff
is winnowed out and the hard core of grain is isolated. The
officers working in the Roads Wing of the Ministry of Transport,
which is mothering and nursing this Institution, pass on the
results of their studies both on the theoretical and practical
aspects. The field knowledge comes in through the many Papers,
and notes and comments on them contributed by the engineers
working in the States and from the estimates of major projects.
All such grist is passed through the mills of the technical staff
and the subcommittees working on behalf of the Roads Congress
and the matter is churned, sifted, and presented finally to the
Members in the form of condensed specifications and 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 Specifications
which did not take into account our local conditions and material
resources, Hence, on this score alone, the Indian Roads Cong-
ress fills up the void which has long existed in the technical
armoury of our highway departments. Besides this, we are
enabled to compare the various approaches to and the methods
adopted towards the solution of the several road problems met
with in the different parts of this country. Similar Societies
of advanced foreign countries exchange their literature with
ours,

2
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The Roads Congress has recently started & 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 wholetime preoccu-
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 information.

By 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 commu-
nion with nature for extracting its secrets, and if they talk atall
about their work, they do so more in the language of sketches and
drawings and terse specifications, not often intelligible to the lay
public. It is, however, necessary for engineers in these demo-
cratic 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 search-
lights 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 session is being changed from year to
year 80 a8 to enable all States, all men, and all problems to be
canvassed and covered in its sweep.

In fulfilment of its educational ob
maintaining an up-to-date library and it
who are constantly kept informed of the
from time to time. It has a small muse
yet for want of accommodation,

Jective the Congress is
lgnds books to members
list of new books added
um not sufficiently large
There is an Education Sub-
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committee which is working on the proper syllabus and curricu-
lam of Highway Engineering studies.

Of late, along with our annual sessions, we have been orga-
nizing 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 crafts-
manship based on intuition and empiricism. But motor vehicles
with their high speeds and heavy loads have brought in their
train 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 feel, has now to be
classified by the qualitative and quantitative content and beha-
viour of its several ingredients. The potentialities of using
stabilized soil for the construction of the base 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
use of local soils. From the simple water-bound macadam and
stone-sett pavements of pre-motor era, we have since advanced
to pavements of concrete and bitumen mixtures, and from
masonry arches we have passed on to Reinforced and Prestressed
concrete. The strength and performance of the different materi-
als going into these new types of construction have to be investi-
gated for different conditions and proper specifications and
processes have to be evolved by conducting large-scale laboratory
experiments. Hence the construction of road research labora-
tories has become an imperative necessity. The institution of
the Test Tracks at Alipore, Calcutta, and at Okhla near Delhi,
and the building up of Road Research Laboratories both by the
Central Government and the States owe their inspiration to the

impetus and fillip given by the Congress during 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. It has another Subcommittee commending
to the State Governments the advantages of constituting
specialized highway departments working directly under their
wings. Now to those who are still lagging behind in giving full
effect to this suggestion, we wish to point out the considerable
achievement 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.
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_ The Highway Chief Engineers of States having met at the
instance of the Roads Congress in the year 1943 drew up the well
known Nagpur Plan suggesting an ad hoc 10-year road develop-
ment programme for the country as a whole s0 as to provide an
integrated and closely knit grid of roads, and presented it to the
soveral (Governments. Though for various reasons this pro-
gramme has had a chequered career in its implementation during
the last ten years, it is satisfactory to note that our efforts have
at last borne fruit in that a fairly large provision has been made
in the Five-Year Plan under this head as a result of the general
appreciation of the need for roads. Though it may not be as
large as it should have been in view of the prevailing backward-
ness in the matter of adequate communications in this vast spread-
out country, we have to accept it gracefully as it is said that no

more could be provided on a i
on areslable Babrovic ccount of the competing demands

In this connection, I can do no better th
y 1 ) an quofe the recent
pronouncement of our Prime Minister whoge ins%inctive flair for
striking the right emphasis is indisputable.

“I have come to the conclusion that one thi
which we must give topmost priority istgcl)rzlfisE
road{s of all kinds, not only very up-to-date bitu-
menized or cement roads, but roads of any kind
to open out vast areas of this country which are
closed up today and which You cannot reach unless
you walk or ride...I give roads first priority, »’

Any tardiness in this direction will b i

i P to the 1 of th
Welfare State. Th . e %o peril of the
Congress aid the le 13 also the considered opinion of the Roads

agpur Re i : Pt
- ced development, &P POrt is specific on this issue of balan-

Whatever is the use of exhorting peo le to
villages without creating conditiongs ghigh wouﬁo‘;itr(:::z gzetxllie
Young men who have been having their education in urban sur-
roundings fight shy of leaving the towns for want of even the
nipimum smenities in the countryside. Today there is such
well-gieﬁned watershed separating the sophisticated urban 3
tpe gimple rura} communities who live two different standa, da.n
life both materially and culturally. There is a big lag b b of
the two standards and it iz necessary to h & otween

. 1 .
mediate standard incorporating the best fe:tlﬁ)regeszllo& :1? 1n'}e£;
and waves of technical, cultural, and socj .
to levels of the urban areas and break th‘;‘:ggfg:gref: ilsap up only
to cut channels through the ridge for indu : necessary

. h cing direct
flow through this barrier by equalising fie lg;fgls :;]dfa?-pzr;
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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. He has
been till recently approaching the Government with applica-
tions in a supplicant mood for his release from the land-locked
interior. But the last war and its repercussions which precipi-
tated a new era in the affairs of men and changed all funda-
mental 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 t0 him and he should be relieved from his joyless,
drab, monotonous and uneventful existence, It should also be the
concern of the Government not to let him languish and waste his
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 specifi-
cations, 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 viliages should be linked
up first which lie within a few miles on either side of the existing
roads. A lowtype village road at small cost at first stage develop-
ment can be provided to give the villager access on to the main
roads which lead to towns and markets. With the construction of
these Jinks, the several amenities of life under different categories
can be brought within his easy reach. Such roads will also help in
the dispersal of ancillary and of even main industries towards the
countryside where labourers could live a cheaper, healthier, and
more spacious and effective life, and thus reduce the cost of pro-
duction 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 later
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
©Xperience.

It is a welcome trend that the Community Project and
Natlo_na.l Extension Service Administrations are intensely seized
of this issue in their programmes and are concentrating on
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village road construction by enlisting public co-operation. The
Government of India, have also offered token grants to State
Governments for encouraging 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 reduc-
ing the incidence of cost to the Government to the minimum is
also the best way of enhancing the dignity of labour and practi-
cally demonstrating the equality of man and man. The energies
of local scout and other youth organizations could be harnessed
purposefully 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.

The Government in the past had been acting on our recom-
mendation without definitely committing themselves to any firm
policy. But today, by the pressure of public opinion or may be
as a result of the persistent labours of the Roads Congress and
other road promotion associations like the I. R. T. D. A, it is
extremely gratifying to see on the horizon the dawn of a new road
era and the prospects of a sure and steady advanee towards the
fulfilment of our dreams. The recent statement of the Hon’ble
Ministor for Transport at the Silver Jubilee meeting of the I. R.
T. D. A. is a charter for road development and indicates a go-
ahead policy. Let me quote the relevant portions of his statement
made on behalf of himself as well as of the Government.

*“ Policy. Our policy is to encourage the develop-
ment of an integrated system of transport in which......
road transport will play an appropriate and useful
role in its own sphere of effective service. Govern-
ment’s plans are further based 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 8q. mile in India against 2 miles in the U. K. and
one mile in the U. 8. A. On a population basis, India
has only 6 furlongs of road per 1,000 persons against
3.6 miles in the U.K. and 12 miles in the U.8. A
Governments in India are quite conscious of t
leeway still to be made and the communit i
do include the construction of rural roa?dsp r;.)ie(:;
important part of their programmes. I may say that
I am prersgna.lly very kze?f on the development of
proper toads connecting different vi i
roads. A small a,mou%lt of Rs T 5ges to the main

. . 20 lakhs h
provided in the current year’s budget for this ;ir:))g::
y

..........

he large
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but I shall be glad to provide more if there is an in-
crease in villageroad 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 un-
employment for constructing inter-State roads or roads of econo-
mic importance to rural areas. Physically, the plan covers the
eonstruction of about a hundred large bridges and construction
or improvement of 24,000 miles of roads in the several 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 village roads
and the expenditure likely to be incurred on road improvement
and construction 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 easier 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 a 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
schedule and with the utmost economy. Toewards such a consum-
mation, 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 remains 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 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
enunciating the proposition that road development ‘‘ should be
steady, balanced, and continuous and that for this purpose a cer-
tain continuity in the supply of funds is essential if wasteful
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;ﬁ{)ﬁgggtuﬁtgifo lg.e a,voidfd and programmes are to be pursued

uption.” In implementation of this i

have fixed the money provision for ok oy
s development work

5-year period and have further i "o taken

: permitted works to
:p t(m the _((Jlentral sector at least) of 100 per cent mor::?ra};:g 6:;Icl)
S?] c;)l p;(l);;ﬁzé;rc%%ntlgu&tg anddoverﬂow into the successor plan
: ceded towards the natural extensi .

programme into future years is a guarant et flow
1 A ee for th

?érbilﬁerggﬁiﬁe efu;lds requ‘%;ed not only for this I?la.slfl (;)olftl;l fr},(l)::)
sequent ones. & hope, on realization ’ -

{.)aéges otf' thlsdpohcy during the present 5-year periodoﬁaltlea1 esa.;devvavﬁl

funcgréogl;?tu:erzld ;)ve vs;m;l(: h;.vfe ultimately a separa’te non-lapsing

. y statute before long, The 8
while, must be taking ste g e States also, mean-
, M Ps towards the constituti f thei
non-lapsing funds for road develo aotor vob o oror
‘ pment from moto i
taxes and by credit of the due share of road cess;ﬂvzlggﬁu:g;

approach made to them separately i .
Taxation Enquiry Commiaee’s ﬁﬁ&&gms of the Motor Vebicles

Let me next proceed to an a i i ‘

L proc ppraisal of th i -

g:mt;ng t1111;5 deficiencies. From a study of the er(?:(llsgr;gpr%;% sc);usn

aned S?ate ?I ;;gélvlar‘?:)qu?nplim of arterial road milage (of National

18 fairly existing as it is, e i
C and some of the Part B States for e tho Port
I , and except for missing links i

various reaches and missing bridges i "oy Tivers.
particularly ov i

é‘l;ssee; r:'g]aedst are 'fiheh respl())nsibility of the Censzsre e;ngltgh; lSv:;:é

nts an ave been built up over
standards. We have however to i e ioporable
_ ' provide the missing li
brldges and to improve the roads for the quality and tgaﬁil(g];gc;!:)(}
service demanded by the higher stresses and strains of modern

traffic. The main deficiency lies in t
ol Fromm o o y lies in the want of Feeder roadsto

. How to go about remedying the defects i
in an economical manner inyrelition to thesl::ol) 3213011311 ngstz}?s
country and in what sequence, we should consider. We mals
suppress the likely temptation of importing costly ideas 2,1
methods and the dazzling standards of American Highw o
there is a vast difference between the developed hint I&ys of
American prosperity and our stagnant backland wh;j her and of
to be explored for throwing up the wealth which b das sl
sustain a higher grade and more commodioys ¢h only could
stream of arterial travel characteristic of A ey d system,  The
their advanced mechanization and the pr _n}enca' stems  from
of life there. Our standards should bep e:;mlmg high standards
and hitched to nearer stars. We have tmo tlated to lesser scalo
tion and stagger improvement so ag too resort to stage construc-
a8 large an area as possible, and not y Btp;‘ea.d our moneys over
ntil definite traffic load
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trends, offering the prospect of a continuity, are established,
should any big commitment on expansion be 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 snd
narrow bridge ahead and enjoining 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. Considerable reconstruction
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 pertinent to the safety of modern high speed
travel. In this ancient land of intense settlement over cen-
turies and roads laid afterwards of slow evolution, and for
slow traffic, individuals and communities lived and cultivated
haphazard and hence roads through them have had to be narrow
and winding. These now need widening and straightening to
cater to fast traffic. Again, even where wise men in the past,
in exercise of their elementary instincts, laid wide roads with
broad margins, pushful and avaricious owners of properties
by the roadside have gradually encroached and closed in
upon the traffic width so that in and around inhabited
areas we have what is called Ribbon Development, which
detracts seriously from the traffic capacity of such roads. -
These grabbings have to be reclaimed by stern and
sustained executive action. Curves, both horizontal and vertical,
have to be eased and superelevated and amplified by acquiring
at corners for increasing sight distances, the worst bottlenecks

and death traps being taken up first.

There is again the question of bye-passing along through
routes that pass through bazars of intermediate towns, where the
local urban traffic resists and holds up through traffic. Where the
volume of the latter is sizeable, ring roads on the outer periphery
of the towns with limited access service roads or in the alterna-
tive, accommodation or distribution routes within the town will
have to be provided.

Yet another aspect of road development is its aesthetics and
avenue perspectives, New avenues have to be planted and reared

3
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while the existing ones have to be protected against the vanda-
lism practised by the villagers. There is also tho need to main-
tain all the rest houses along the main roads in efficient condition
80 &g to afford reasonable comfort to fourists and travellers.

Road interests adversely affected or insufficiently conserved
due to laxity and want of vigilance hitherto have to be safeguard-
ed in future by enacting a statutory Highway Law which will
regulate access to roadside land and preseribe the limits of build-
ing, set back and control lines.

Segregation of traffic according to the different speeds of

vehicles has to be kept in view in the design of pavements for
heavy mixed traffic.

Railway over-bridges and subways and improved level cross-

ings are also required on a large-scale but may perhaps be
deferred to the next stage of development.

Road Maintenance,—Physicallly, roads are a piece of the
socia), industrial, and agricultural equipment of the country
which must be maintained. The State, as the owner of these
roads, is no more free than an industrialist is—not to maintain
his tools and plant. If we do not maintain the roads adequately,
certain unpleasant consequences follow and we actually waste
money. Though our arferial roads can be said to be main-
tained at present to some standard, it is not adequate.
The maintenance of secondary roads, i.e., the minor district and
village roads, is very poor and almost in name only although
such roads are of great importance in the day-to-day life of the
masses as coming close to the skin of the large number of villagers
living thereon. Not having the means to maintain them in the
way they like highway authorities have been compelled to resort
to makeshift methods of patchwork, often with the result that the
repaired surface is at least as dangerous as the one it replaces
Water-bound macadam which has been the mainstay of our road
surfaces can no longer gurvive under present conditions of traffic
It has ceased to0 be an economical proposition except where traffic
ia light and pneumatic tyre borne and stone is available in
plenty just by the roadside and even then it is sisyphian labour
and terribly wasteful of human effort as baving to be repeated on
a cycle of too frequent renewals, The only answer is to £o in fo
rigid or flexible pavements of concrete or black top of hi IX;
grade specifications related to the traffic intensities op the g
arteries. Concrete roads cost Rs 75,000 and high specifi Tain
black top Rs 40,000 on the average per mile ang un]essl cation
construction a;i; these high costs is undertaken, the mainten:ige:tg%
these roads will be an unmitigated headache to the engineer and
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their unsatisfactory condition will continue to give room for com-
plaint by the public. Hence, until we have a plentitude of funds
to construct surfaces suited to the traffic in each case we may not
be able to show satisfactory results. Smooth and dustless sur-
faces yield handsome dividends in the shape of better health of
the people living alongside it, of conservation of the energy of
man, animal, and machine, and of considerable national savings
in spare parts and replacements of motor vehicles most of
which are abt 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 rccently constituted at the instance of the
Transport Advisory Council ig 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 difficnlt 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
to the cutting action on the iron tyres of the cart. The only pos-
sible 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 themselves 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. Itis on
account of the difficulty of maintaining these roads that quite
often the construction of new village roads is sought to be post-
poned 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 !inks 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. DBridges over the Kathjuri
and Kuakhai rivers and the Taldanga Canal on the former route
and over the Mahanadi on the latter have already been construc-
ted and are in use, while bridges across the Subernarekha, Brah-
mini 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.
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Now, I wish to refer to a question which has besn agitat;
the qnnds of many senior engineers in Government serv?fétaf?)lrni
considerable time. In connection with our country’s develop-
ments in the several sectors, a great responsibility rests upon
their shoulders. To come up to the nation’s expectations, the
have got to work willingly, courageously and unﬂinchingly.' Yoz
must have howevqr noticed from specches made by senior engi-
neers all over India during the last few Years that there is a sense
of frustration among them. India needs good engineers very
badl_y and she cannot advance unless a conscious effort is made
to diagnose and remove the causes which are frustrating them
There is & dignity in the profession which must be fostered Ié
the engineer has to deliver the goods on a hundred fronts to-.da.
he must have_a the proper environment to do so. It is not correyé
to smother him with censure all round. It is generally overlook cd.
that the engineer has to play an important part in the life of t?l
community not only as a technician but also a8 a planner a.ng
administrator. One of the major causes of his despondency, I
venture to say, is that many of his plans are often spoiled beea,y .
they have to pass through hands which lack the trainin usde
experience required for a proper appreciation of them gIan
convinced that the nation is not getting the best out of he, ey
neers in the present arrangement, which has come to stg rdengx-
the _innate reticence of eungineers. May I in this cor{n ut?‘ .
remind them of what Dr. John Matthai, the then Minis;acrfi(:ﬁ

charge of Transport, said i i
Roads Congress. " 0 11948 in a message 10 the Indian

“ Too often Engineers appear to pl
" ay the rol
big silent men. I have always feltp;,hgt, v&?it;? :he(;f'
education and their experience as men of affairs, they

should achie .
their shell.»l» ve much more, if they would emerge from

Ladies and Gentlemen, your over- i
at tl}e end of its tetl.ler, 80 leg me clos?ar ::;g::{ egoigat;e?iz:lequit e
pection and loud thinking on the human side It!;; is neces ary s
all progress is conditioned by the nature of the human agoncy
work}ng at it. My exhortation to You, the young assistan: e/
neer is that you should develop initiative and pride of profes:iiln.

o8 well as possession in your works. You should quickly, aft
! . ] r er
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do not buckle under stresses., Whatever be your station at the
time in the official hierarchy, shed your lustre on the job and do
not consider the job as your ornament. Guard against getting
cynical as a cynic is an enemy of himself 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 leok
after your interests. You have very big opportunities in the
offing for bringing out your best and advancing your knowledge
in the many-sided works coming under the Five-Year Plan, espe-
cially in the construction of bridges over the major rivers. Let
economy be your watchword. Be on the scent for new quarries
and newer and better techniques. Be loyal to the Congress and
reduce the gap between its well thought out specification and
your actual working standards.

To the senior engineers my appeal is that you should take a
keen and lively personal interest in guiding your assistants on
the right path, not only by putting up warning signs at all the
likely pitfalls by the way but also by giving helpful and positive
advice and direction. Train him to be a worthy successor to you
in due time. You are fortunate that your early career was cast
in the good old pre-war days when engineers worked under easier
conditions. The Jot of today’s entrant into service is certainly
more difficult and he needs sympathetic handling.

To you, our guests, let me address myself finally. Pray, be
gentle in future while you swear at a road for, from what has
just been explained, it must be apparent to you by now why
roads are often bad and that good roads mean high costs. A road
like a billiard table has to be paid for. All the economies we try,
do not carry us far. In this connection it is pointed out, para-
doxical as it may seem, that you are all paying even now without
being conscious of it, extras in the shape of your vehicle and
health repair bills arising out of the jolts and dust nuisance on
bad and rough roads. 1 request you therefore to throw in your
weight on the side of getting more funds for road maintenance.
There is no use indulging in cavilment of the engineer-in-charge.
These engineers are of your choice. They were trained by selec-
tion, trained in examination and tested and stamped by the
Public Service Commission, and must therefore be the best men
the country could yield. You have no go except to manage with
them. So, if they are good, encourage them to be better. If they
are lame, give them crutches and set them on feet; and if they
are bad, diagnose the disease and nurse them to health and vigour
by going to the root causes. Then only can progress be registered.

now request you, Sir, to inaugurate this Session.
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In declaring the Session open, Shri Naba Krushna Chowdhury
said :
Mr. President, Ladies and Gentlemen,

It 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 Annual Session of the Indian Roads Congress and of
welcoming in our midst eminent KEngineers from all parts of the
country. I extend to you all a most cordial welcome on behalf
of myself and the Government and people of Orissa. I have no
doubt that in these surroundings where the relics of the glorious
ancient past mingle with a growing modern township, you will
find a congenial atmosphere for your serious deliberations.
1 understand that the present session includes visits to Hirakud,
Konarak and Puri—places which will give you an idea of the
present achievement as also the achievements of by-gone days.

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

We have all listened to your Very interesting and may
1 venture to say, Mr. President, highly instructive address.
To me, 1t 18 very gratifying indeed to note that vou attach great
importance to the building of village roads and adopting econo-
mical methods. T have been particularly delighted to hear you
impressing upon our Engineers the desirability of making a
practical approach to the problems before them by taking into
account local conditions and not being dogmatically wedded to
the superior American or European standards. This is a very

sound and timely advice.

It would be presumptuous of me to speak i
distinguished ga.tbering of Road Engineers of SlIl)Ch coglelfx?cfg {Jhls
things as the importance of easy communications fI:): c:
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programme of all round development. It is true that in the first
Five Year Plan, it has not been possible o accord the develop-
ment of road communications as high a priority as it deserves
because the primary problem of food bad unavoidably to receive
our immediate attention. We are now happily turning the corner
so far as the food problem is concerned and 1 have every hope
that development of communications will hereafter receive its due
place in qur plans of development. The Indian Roads Congress
will deliberate on many technical problems regarding the
development of road science. You will, no doubt, apply all the
resources of your technical knowledge and experience to devise
economical, as opposed to cheap specifications which are the
erying need of the hour. With the establishment of a Central
Road Research Institute, new opportunities have been provided
to the Road Engineers to develop their science and technigue.

With the dawn of Independence, the expectations of the
people have naturally gone very high. Both quick and lasting
results are expected. We have 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.
Fortunately 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. It is 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 guestion of economy is the
larger and more important question of integrity. In the context
of the changed condition in our country with the advent of
Independence, this concept of integrity has acquired a new force.
In every sphere of activity for the development and reconstruc-
tion of the country we have to be moved by the patriotic urge, to
dedicate ourselves to the gervice of the country, work for its
advancement and for the betterment of the conditions of the
masses. Integrity, about which we used to talk in the past, as a
virtue, has now become a necessary concomitant of this
patriotism. It has to come now from within and not as a result
of checks and controls from above. Amongsy our Engineers and
other technical persopnel 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.

I may be permitted the liberty of drawing your astention
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
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labour is looked down upon. It is considered dignified to live on
the labour of others. This is a serious matter because the country
needs more and more workers in the field. 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. I am certain the Roads Congress would give this matter
the serious consideration it deserves. Engineers with their

ome and abroad, should set g healthy
example to the rest of the

educated community. It will be a
tragedy if instead of doing that they su

ccumb 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 Babug and
to soil their hands.

With the growing tempo of development worlk in our country,
we are requiring increasing numbers of qualified Engineers. We

are, in fact, experiencing a Very great shortage of Engineers in
many spheres and at all levels.

In view of this, it is felf that our
Engineers should not be overburd ini i
sibilities and work in 8pheres whi
technical skill and knowledge. I woulg request the Roads
Congress to give their earnest, consi

Before 1 conclude, 1 woulq liko to pay m wa,
tributes to the Engineers of our countryp \b;aho, yin :}?;
post-Independence period, have taken up execution of gigantic
projects requirin_g the highest ski

11, experience and professi
z_;bi.h'by. The Hirakud Project in this State, with £h' BT e

The Project, when completed

) achievement of whigc
Engineers could be justly pround. Even in the constructlilonog
smaller projects, roads, ‘bridges, sto,, the Engineers are distin.
guishing themselves and have won admiration here and abroad
I am confident that what our Engineers achieve in future wil] be
even more worthy of admiration and wider recognition,
I need hardly 82y how much interested T am

deliberations of your Congress and how sincerely I wish ]
success. I again thank you for asking me to Inaugurate th;
the 18th Annual Session of the INDIAN ROADS CONGe is,
and I have great pleasure in doing so, RESS

R .

PRESIDENT’S CONCLUDING REMARKS

i i Congress for
4 Sir, on behalf of the Indian Roads
yourIkti}rllrrinl:vg;(c)g;ne and for the help and encouragement you have
given us by your presence here today.

j id that educated
jiatc what you have justly said :
youn‘;, Z}ae}:xp:gg:xaid not be afraid of manual labour.

i t the ¢ Indian

Sir, may I request you to presen i )

RoazﬁndC::;:ess‘Madal” to Shri K. K.‘Nambmr and Shl’l

K. Namasivayam, Authors of Paper on .‘The Investlgj? ion,
Désign and Construction of the Cauvery Bridge at Pugalur”’,

Message from Shri Jawahar Lal Nehru,
Prime Minister, India

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

Message from Shri O. V. Alagesan,

Deputy Minister for Transport & Railways,
Government of India -

i i ishes for the
: reat pleasure in sending my pes‘a wis
succgsshgzihfgs Eighlt)eenth Session of the Indian Roads Congress.

iliti ication comes nearest
transport facilities ro;xd communica
to mgzia llIt;rmflmgctions from his front gate and from portal to
portal.

i i i the execution of the
today right in the middle of .
curr;rYt? zgfve-()lfea?; P%an and have glot mti\ l(t);gr ;{ruizé pfut,g;,;i%
forms a part of the plan. ou
dii:;oigﬁgzt too large vis-a-vis thq many urgent needs o}f @he
Pountr et enough has been provided for a very good egm(i
fxing -yﬁ(};w it is up to our engineers to u}?e tl;eu' (;ngexgxty .a,n%
il maximum results out of these funds. ere is

211{1261 tg psr;(ilgss challenge to and a glorious opportunity for
them,

May your deliberations be directed purposefully towards
this end.



504 EIGHTEENTH SESSION—BHUBANESWAR 1954

Message from His Excellency Shri K. Santhanam,
Lieutenant Governor of Vindhya Pradesh

I have been following the proceedings of the Congress for
the past many years. It has come to be a valuable institution
for the sifting of principles and practices of road making in India
and the establishment of traditions which in due course will
result in raising the standards of work in this field.

As 1 shall not be able to attend in person, I would request
you to convey my greetings and good wishes to the Conference.

Messages of good wishes for the successful Session have also
been received from :

His Excellency the Governor of Orissa,

Shri Lg.l Bahadur Shastri,

Minister for Transport & Railways, India.
Sardar Swaran Singh,

Minister for Works, Housing and Supply, India.
Shri C, Deshmukh,

Minister for Finance, India.
Shri K. C. Reddy,

Minister for Production, India.
Dr. P. S. Deshmukh,

Minister for Agriculture, India.

Shri G. V. Mavalankar,
Speaker of the House of People, India.

Shri M. C. Shah,
Deputy Minister for Finance, India.
The following institutions have also sent their good wishes :
The Institution of Engineers, Australia.
The American Association of State Highway Officials.
The Highway Research Board, U. 8. A,
- Queensland Main Roads Department, Australia,

Department of Main Roads, New South Wales, Australia,

Bureau of Public Roads of the U, S, A,

INDIAN ROADS CONGRESS
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 dele-
gates who were able to spare some time for visiting the innumer-
able 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
Lingara], 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 bave outlived there normal life or are too narrow and un-
reliable 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 horizon-
tal 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 perspective, segrega-
tion of traffic, railway over-bridges and sub-ways and improved
level crossings.

The Pregident advised the younger engineers to develop intia-
tive and pride and profession, maintain an attitude of humility,
sense of humour and proportion and bhe not discouraged by
criticism,

4
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To ser}ior engineers, he appealed to take a keen and lively
personal interest in guiding their assistants with helpful and
positive advice and direction.

The Cbief 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

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

factors, particularly financial strin
the utmost economy. He further
suitable technical personnel for the execution of projects. H

. He

paid high tributes to engineers and adyi
be afraid of doing manual labour themse‘lr\lrfaes(.1 young men not to

gency and they had to exerci
referred to the shortage l?)?

The Indian Roads Con

ress M
Nambiar and Shri K. Ng gress Medal was awarde

masivayam for their P d to ShriK. K.

aper * The In-
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vestigation, Design and Construction of the Cauvery Bridge at
Pugalur.”’

Messages of goodwill were received from the Prime Minister,
the Hon’ble the Speaker of the House of People, His Excellency
the Governor af Orissa, His Excellency the Lieutenant Governor
of Vindhya Pradesh, and several 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.

The panel discussions on ‘¢ Practices prevalent in India
regarding the construction of Cement Concrete Roads’ which
had not been completed at the last session were continued at this
Session and completed. The discussions after suitable editing
will be published by the Indian Roads Congress.

There was the usual round of Committees and Council
meetings.

The Specifications and Standards Committee discussed the
Standards to be adopted for Road-Rail Level Crossings. 'The
Research Organization Division considered the reports of the

The newly elected President, Shri H. P. Mathrani,

Consulting Engineer (Road Development), Government
of India addressing the 43rd Council on 9-2-54.

research work done in various research laboratories. The Test
Track Division considered the report of the work done at the Road
Test Track, Calcutta. Other Subcommittees which met during
the Session were the Papers Subcommittee, the Education Subcom-
mittee, the Road Transport Subcommittee, the Subcommittee
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dealing with the question of the Provincialization of Local
Bodies Engineering Services. The Education Subcommittee dis-
cussed 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

Asphaltic Concrete Mixer were also arranged for the benefit of
delegates.

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 Bhairab Chan-
dra Mshanti, Deputy Minister for Works, Orissa. The coloured and
flood lights of the exhibition gave a festive appearance and the
public, too, visited the exhibition in large numbers. The details
of the exhibition are given at pages 509-511.

On the 9th, the delegates visited the old Sun-
Konarak which is nearly forty miles from Bhuba
10th, the delegates paid a visit to the famous
at Puri. The last day was devoted to the ins
Kuakhai and Taldanga Canal bridges and th
capital at Bhubaneswar.

god Temple of
neswar. On the
Jagannath Temple
Pection of Ka.thjuri,
e layout of the new

TECHNICAL EXHIBITION

Eighteenth Session, Bhubaneswar, February, 1954

A technical exhibition was organised on the grounds opposite
to the Legislative Assembly Building.

ibiti 5 1954 by Shri

The exhibition was opened on the 5th February ! |
Bha,iraJl()3 thandra Mahanti, Deputy Minister for .W orks, (_)r1ssa.,
who went round all the stalls and showed keen interest in the

exhibits.

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

king on the occasion, the lVIir}ister said that it is only
the eifgi,raleérsg who could bring prosperity to the country lE)y geVe.
loping her resources. He laid partxcula}' em'pha,sxs on ]t, e deve-
lopment of the scientific aspects of Engineering. He also amlppret-3
ciated very much the idea of organising exhlblt}ons of the afﬁ?
types of road making machinery for the education of the public
about what is being done to develop the road communications in
the country.
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The exhibition remained open throughout the Session and
attracted interested visitors from among the lay public of Bhuba-
neswar. The exhibits included models and photographs of brid-
ges, explanatory charts and sections of roads and machinery,

maiéeria.ls and processes used for the construction of modern
roads.

The following organisations took part in the exhibition :

1. v(éc_)vemment of India, Ministry of Transport, Roads
ing.

Statistical and graphical presentation of data
regarding road development, vehicles, ete. Charts
showing progress of work under the Five Year Plan
Sample copies of periodicals received in the libra,q;
of the Ministry of Transport, Roads Wing. A
model of a Traffic Rotary was also displayed
This showed how traffic accidents could be a,voide(i
at crossings.

2. Buildings and Roads Research Laboratary, Karnal
Punjab. ’

3. Highways Deptt. Research Laboratory, Madras.

4. Government of Orissa—(i) Building & Roads Branch.,
(i1) Public Relations Deptt.

5. Government of West Bengal, Road Do

. 1
showing one of the exhibits mag & velopment Deptt.,

relief map of West,

Bengal.

6. Firms:
(1) M/s. B. R. Herman Mohattas, 1
(2) ,, Burmah Shell.
(8) . Concrete Association of India, Displayed
(4) ,, Dunlop Rubber Co. Ltq. Charts, Cata.
(8) ,, Greaves Cotton & Co, Ltq. Logues, Models

(6) ,, Heatly Gresham & Co. Ltd. }?Edsonih:a.tg:s;

. Nati . . .
((8)) lgta:]c:ir;ldFoundary Rolling Mills, | machinery
. Vacuum 0il Co. Ltg. | used in cons-
(9) ,, ShalimarTar Products, Ltq, truction were
(10) ,, Tractors (India) Ltd. exhibited,
(11) ., William Jackg & Co, J
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One of the Stalls in the Technical Exhibition.

A demonstration of the use of a motor grader in road cons-
truction was given on the 7th February 1954 by Messrs. Tractors

{India) Limited.

Messrs, Willam Jacks arranged for demonstration of their
Mixall and showed how the machine could be used in construe-
ting a bituminous carpet.



Minutes of the 42nd Council Meeting of the
INDIAN ROADS CONGRESS
Held at Bhubaneswar on the 4th February, 1954,

Present

R. K. Batra - President
C. M. Bennett H. P. Mathrani
B. Chaudhury . A. Nadirshah
C. J. Fielder K. K. Nambiar
Goverdhan Lal 8. C. Nayak
W. A. Griffiths L. R. Patel
S. Gupta K. Ramaswamy
R. N. Joshi Sujan Singh

U. N. Mahida
J. Subrahmanyam ~Secretary
The following co~opted and invited Members also attended

E. Zipkes, Dr. K. F. Antia
A. K. Sen H. Sunder Rao
B. N. Shenoy

. Confirmation of the Minutes of the 4Ist Council Meeting.

The Minutes of the 41st Council Meeting held at Madras on
the 12th February 1953 as published at pages 561 to 564 of
Volume XVII-part 4 of the Journal of the Indian Racds Congress
were confirmed.

2. Approval of the Minutes of the Executive Committee Meetings.

The minutes of the meetings of the Executive Committee held
at New Delhi on the 24th October 1953 and the 21st January
1954 were approved.

. 3. Audit Report for the year 1952-53.

The Report of the auditors for the year 1952-53 was recor-
ded. The Council approved of the creation of a reserve of
Rs 10,000 to cover bad debts and of the fund being maintained at
this figure.

4, Draft Report of the Council to the General Body of Members for
the period Ist fanuary 1953 to the 31st December 1953,
The draft report was approved.

5. Budget
The budget estimate for 1953-54 was approved.

6. Change in the Secretaryship of the Indian Roads Congress.

The Council noted that on the transfer of Shri J. M. Trehan
as Engineer Liaison Officer at Madras, the President, under the
provisions of rule 1l-a of the Memorandum of Association,
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etc., had appointed Shri J. Subrahmanyam, Divisional Engineer
(Consultant), Ministry of Transport, Government of India as Sce-
retary with effect from the 1st April 1953.

The Council appreciated the work done by Shri J. M. Trehan
during the tenure of his office and passed the following resolution:

¢ The Council of the Indian Roads Congress places
on record their appreciation of the excellent
work done by Shri J. M. Trehan as Secretary,
Indian Roads Congress ”°,

7. Amendment to Rules and Regulations. .

The Council agreed to amend Rules 9-d, 11-b, and 20 by
substituting the words ‘* Consulting Engineer to the Government

of India (Road Development) ” for ‘ Consulting Engincer to
the Government of India (Roads) .

8. Standards of the Indian Roads Congress.

The Council expressed the view that it was necessary to take
steps to ensure application of the Indian Roads Congress Stan-
dards throughout the country. Accordingly they decided that the
Government of India should be requested to address all State
Governments and impress upon them the need for conscious effort
in this behalf. The Council passed the following resolution :

“The Council decided that the Government of
India should be requested to circulate the follow-
ing four standards to all State Governments ',

(1) Dimensions and Weights of Road-Design Vehicles ;

(2) Recommended Practice for Location and Layout of
the Roadside Motor-Fuel Filling Stations ;

(3) Type Designs for Highway Milestones ; and
(4) Type Designs for Route-marker Signs,

9. Appreciation of the services rendered by Shri G. M. McKelvie,

~ The Council greatly appreciated the services rendered by
Shri G. M. McKelvie to the Indian Roads Congress and unani-
mously passed the following resolution:

“The Council of the Indian Roads Congress places
on record their great appreciation of the services
rendered by Shri G. M. McKelvie to the cause of
Road development in general and the Indian
Roads Congress in particular. With his retirement
from the service of the Government of India in
May 1958, the Indian Roads Congress lost the
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services of an able engineer, and an ardent worker
for this Society, His association with the Congress
started in 1934 as one of the founder members of
the Society. Under his fostering care as the
Honorary Treasurer and later as the President,
the Society was able to stabilize its finances. He
was responsible for starting the publication of the
** Transport-Communications Monthly Review’’,
His great ability as an engineer won him the
admiration and respect of all who knew him.
He was always ready to place his long experience
and great technical ability at the disposal of the
Congress. Under his initiative and guidence the
Indian Roads Congress undertook to lay down
road standards and draft the Indian Roads
Congress Bridge Code. His genial but firm perso-
nality and burning enthusiasm will be fgreatly
missed at the future meetings of the Society .

10. Membership of the Indian Roads Congress.

The Council at the instance of Shri R. N. Joshi considered
ways and means of increasing the membership of the Congress.
After digcusgion, it was decided that engineers drawing salary
of Rs 300 and less per month should be exempted from the pay-
ment of entrance fee. This decision would come into force after

necessary amendment in the Rules and Regulations of the Society
was carried out.

t1. Award of Medals.

The Council considered the recommendations of the Papers
Subcommittee for the award of Medal for the Papers read at the
Seventeenth Session and announced the following award :

(1) ¢“The Indian Roads Congress Medal’’ to Shri
K. K. Nambiar and Shri K. Namasivayam for
their Paper No. 161 * The Investigation, Design
and Construction of the Cauvery Bridge at

Pugalur ” published in Volume XVII-part 1 of the
Journal.

. Further, the Council laid down the policy that only one medal
should be awarded for the contributions made by more than one
Author,

12. Miscellaneous.

The Council of the Indian Roads Congress decided that,
steps should be taken to print Sections I & IT of the Brid;e gzlciléy
Further, it was decided that Section IIT of the Code dealing Wwith
Reinforced Concrete should also be finalized ag S0on as possible

——

.2, Confirmation of the Minutes of the last Business Meeting. .

Minutes of the Business Meeting of the
INDIAN ROADS CONGRESS
Held at Bhubaneswar on the 8th February 1954,

The Eighteenth Annual General Business Meeting of Members

"was held at Bhubaneswar on Monday the 8th February 1954 at

10.30 AM. In all 197 Members and 4 invitees (names and
particulars in Annexure I) attended the Session.

1

The minutes of the last Business Meeting held at Madras on
the 12th February 1953, as printed at pages 529 to 560 of the
Journal - Volume X VII.part 4 - December 1953 were confirmed.

3. Audit Report.

(i) The Audit Report for the period 1st October 1952 to
the 30th September 1953 (Annexure II) was recorded.

(ii)) It was decided to re-appoint M/s. Walker, Chandiok &
Co., Chartered Accountants and Auditors, Delhi to
audit the accounts of the Indian Roads Congress.

4. Report of the Council to the General Body of Members.

The Report of the Council (Annexure III) was taken as read
and approved. ~

5. Resolutions of thanks. The following resolutions were passed.

(i) The Indian Roads Congress thank the Goverment of
Orissa for their kind invitation to hold the Eighteenth
Session at Bhubaneswar and for the efficient arrange-
ments made in connection therewith.

(ii) The Indian Roads Congress thank Shri Naba Krushna
Chowdhury, Chief Minister, Orissa State, for inaugu-
rating the Bighteenth Session of the Indian Roads
Congress and for his permission to print his Address
in the Journal of the Indian Roads Congress.

.- (iii) The Ixxdian'Roa.ds Congress thank Shri Jawahar Lal
’ Nebru, Prime Minister fo? his good wishes to the
delegates attending the Session,
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(iv)

v

(vi)

(vii)

(viii)

(ix)

(x)

(xi)

(xii})

occasion.
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The Indian Roads Congress thank Shri Lal Bahadur
Shastri, Minister for Railways and Transport, Govt.

of India, for his good wishes for the success of the
Session.

The Indian Roads Congress thank His Excellency the
Governor of Orissa for his good wishes.

The Indian Roads Congress thank Shri O. V. Alagesan,
Deputy Minister for Transport and Railways, Govern-

ment of India, for his inspiring message to the mem-
bers of the Indian Roads Congress.

The Indian Roads Congress thank His Excellency
Shri K. Santhanam, Lieutenant Governor of Vindhya
Pradesh, for his very inspiring message and good

wishes to the members of the Indian Roads
Congress.

The Indian Roads Congress thank Shri Bhairab
Chandra Mahanti, Deputy Minister for Works, Orissa
for kindly declaring open the technical exhibition
organized by the Indian Roads Congress on the
occasion of the Session and for his Address on that

The Indian Roads Congress thank Institutions and
other well wishers who have sent messages of goodwill
and encouragement.

The Indian Roads Congress thank Shri C. M
Chief Engineer, Shri B. §. Jootla,
Engineer, Shri S. Mumtaz Ali, (Local Organigzi
Secretary, Indian Roads Congress),( ofﬁcerso agdnot;::a%
staff of the Public Works Department, Orissa, for the
efficient arrangements made by them for the Session
and for the convenience of the delegates,

. Bennett,
Deputy Chief

The Indian Roads Congress thank the firms and
Governments who participated in the technical exhibi.-

tion organized at this Session and offered technical
films to be screened.

The Indian Roads Congress thwnk the Railway Board
ng.l accomqua.tion on trains
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7. Scrutineers for the Election of Council Members.

Messrs. C.J. Fielder, C. M. Bennett, Goverdhan Lal and

K. K. Nambiar, were appointed scrutineers for the election to phe
Council under rule 9-i of the Rules and Regulations of the Indian
Roads Congress. '

8. Elections. The following were elected as Members of the

Council.

9-f, (i) Representatives of Associate Members other than Public

®

=

servants.

F. P. Antia 0. C. K. Krishnan
C. J. Fielder E. A. Nadirshah
R. N. Joshi L. R. Patel

Representative of District Board Engineers.

S. N. Sinha

Representative  of Municipal, Improvement Trusts and
Cantonmnt Engineers.

M. Meeran
Representative elected by the General Body.
8. N. Gupta C. P. Misra
E. V. 8. Iyer S. C. Nayak

i minated by
9. Under rule 9-a, b, c and d the following were no ed
their respective administrations as Members of the Council:

9-3 Name of participating

Name of representative

Administration
J. M. Frederick
dhra
ﬁ?sam B. Chaudhury
Bihar M. L. Bahl
Bombay U. N. Mahida
Madhya Pradesh R. K. Bvatra
Madras K. K. Nambiar
Orissa C. M. Bennett
Punjab D. P. Nayar
M. S. Bisht
Uttar Pradesh .
 Bonzal T. Mitra

West Bengal
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Hyderabad {Deccan)
Jammu & Kashmir
‘Madhya Bharat
PEPSU

Rajasthsn
Saurashtra
Travancore-Cochin

9-b Engineer-in-Chief, Army
Heandquarters
9-c Central P.W.D.

9-d Consulting Engineer (Road
Development)

§0. Past Presidents:
9-¢
R. K. Batra
T. Mitra
G. M. McKelvie

D. V. Rao

D. N. Gupta

P. V. Divatia
Raghbir Singh
Kishore Lal
U. J. Bhatt

K. K. Kartha

Brig. K. N: Dubgy
M. 8. Mathur

H. Pv. M@thrani

Annexure [

LIST OF MEMBERS WHO ATTENDED THE EIGHTEENTH
SESSION OF THE INDIAN ROADS CONGRESS
HELD AT BHUBANESWAR IN FEBRUARY, 1954,

No. of delegates who

S. No. Name of State ete. attended the I.R.C.
- Ses{sion.
ABSTRACT

1. Government of India:
(1) Ministry of Transport, Roads Wing e 22
(b) Engineer-in-Chief’s Branch 3
(¢} Central P.W.D. 3
2. Council of Scientific and Industrial Research 7
3. Andhra 8
4. Assam 3
5. Bihar 17
5. Bombay 16
7. Madhya Pradesh 6
8. Madras 15
9. Orissa 28
10. Punjab . 3
11. VUttar Pradesh 13
12, West Bengal . 3
13. Hyderabad-Deccan . 2
14. Jammu & Kashmir ve 4
15. Madhya Bharat “ 3
16. Mysore ' 1
17. Rajasthan . &
18. Sikkim 1
19. Saurashtra 2
20. Travancofe-Cochin_ 3
2]. Tripura ' 1
22. Delhi 3
23, Kutch 1
Total .., 201



LIST OF MEMBERS WHO ATTENDED THE EIGHTEENTH
SESSION OF THE INDIAN ROADS CONGRESS
HELD AT BHUBANESWAR IN FEBRUARY, 1954.

S. No.

Roll No.

Name,

1. GOVERNMENT OF INDIA.

(a) Ministry of Transport (Roads Wing)

©ENS RO

23.
24,
26.

26.
217

98,

322
1446
783
58
879
1387
1078
785
1288
1310
1702
1274
950
890
724
752
Invitee
1532
1515
723
389
637

Bazaz, S.L.
Bhalla, R.S.
Bhargava, T.N.
D’Costa, A, J.
Goverdhan Lal.
Grover, D. T.
Gurusahani, R, L,
Hardayal.
Mathrani, H. P.
Mitra, N. B.
Mukerjee, A,
Murthi, B. S. N.
Nagarsheth, M. P.
Patel, B. P.
Rajagopalan, S. K.
Ramaswamy, N. S,
Ranganathan, K,
Sehra, P. T.
Sen, N.
Subrahmanyam, J.
Sunder Rao, H.
Surya, N. S.

(b) Engineer-in-Chief’s Branch

1818
16

Invitee

737
1801
1820

Bose, Col. 8. K.
Chaubal, Lt.-Col. V. 8.
Deb, A. K.

(c) Central P.W.D.

Dewan, N, G.
Rao, G. S.
Vedagiri, T. S,
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S. No.

Roll No.

Name.

2. COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH

29.
30.

31.
32.
33.
34.
35.

Invitee

1191

Puri, B. D.
Shaukat Rai.

Central Road Research Institute, Okhla

1625
1796
1345

847
1535

1263
813
1824
757
230
1013
472
1523

1247
941
1802

1637
399
1634
623
1286
471
1778
1691
1259
434
1250
1201
1776
1266
764
871
856

3.

Gonsalves, G. F. D.
Nagarajan, R.
Swaminathan C, P,
Uppal, Dr. H. L.
Zipkes, Dr. E.

ANDHRA,

Abdul Rahman.
Prabhala, R.
Rajanna, B. V.
Ramamohan Rao, R.
Ramamurty, K.
Rao, B. K. V.
Seshagiri Rao, N.
Venkatachalam, B.

ASSAM.

Barua, H.
Chaudhury, B.
Mazumdar, K. L.

BIHAR,

Amanullah, N.
Bahl, M. L.
Chakravarti, A. C.
Dubey, J. P.
Ghosh, T.

Gupta, S.

Jaiswal, S. N.
Jha, B.

Lall, Y. K.

Misra, C. P,

Nand Kishore Prasad.
Nilkanth Sinha.
Prinja, K. C,
Roy, P. K.

Sinha, S. K.
Sinha, S. N.
Sircar, S. K.



80.
81.
82,
83.

85.

86.
87.
88.
89.
90.
91.
92.
93.
94.
85.
96.
97.
98.
99.
100.
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S. No. Roll No.

1813
1803

1800

994
1284
1794

671

268
1792

997

660
1775

514

1785
1795 -

Name.

6. BOMBAY.

Antia, K. F.
Apte, M. P.
Daftary, N. D.
Desai, 1. C.
Iyengar, C. L. N.
Jagus, P. J.
Joshi, R. N.
Krishnan, 0. C. K.
Macha, T. K. -
Mahida, U. N.
Nadirshah, E. A.
Nagarkar, G. P.
Rege, D. Y.
Shinde, Y. A.
Shivdasani, P. D,
Shukla, G. D.

MADHYA PRADESH.

8.

Agrawala, G, D.
Batra, R. K.
Gurbaxani, T. C.
Malhotra, C. L.
Mirchandani, H, P.
Rajwade, M. V.

MADRAS.

Alexander, G.
Chandrasekharan, E. C.
Golikere, P. R.
Govindarajulu, P, T.
Griffiths, W, A.

Meeran, M. '
Nambiar, K. K.

Nambiar, P. G.
Naraynaswami Iyer, T. S,
Nayak, 8. C. "
Selvam, T. T,

Shah, Z. S.

Sirajuddin, P.

Subbayya, K, B,

Srouty, M. §,
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S. No. Roll No. Name.
9. ORISSA.

101. 204 Bennett, C. M.
102. 1747 Bhanja, M. M,
103. 1825 Dass, H. H.
104. 1823 Dass, K. M.
105. 1746 Dass, N. P.
106. 285 Das, P. C.

107. 886 Gupta, G.

108. 292 Iyer, E. V. S,
109. 304 Jootla, B. S,
110. 1115 Kashyap, M. G.
111. 303 Mahapatra, M.
112. 728 Misra, B.

113. 1306 Misra, D. S.
114. 1272 Mishra, U. N.
115. 625 ‘Mohanty, A. B.
116. 1722 Mumtaz Alj, S.
117, 661 Nanda, G.

118. 690 Padhi, R. N.
119. 564 Padhi, S. R.
120. 1799 Papa Rao, G.
121, 513 Parija, K. C.
122, 1822 Patanayak, B. B.
123. 1805 Patnaik, G.
124. 1793 Patnaik, P. R, M.
125, 1327 Rao, A. R.

126. 112 Roy, G. P.

127, 536 Sahu, B. N.
128. 1127 Sinha, S. N.

10. PUNJAB.
129, 68 Balwant Singh.
130. 1402 Bhasin, P. C.
131. 427 Nayyar, S. L.
11, UTTAR PRADESH.

132. 1181 Bansal, K. 1.,
133. 205 Bisht, M. S.
134, 1543 Gahlowt, R. S,
135, 1790 © Goyal, V. C.
136. 1787 Gupta, G. C.
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S. No. Roll No. Name.
137, 1176 Mahabir Prasad.
138. 264 Parmara, D. S.
139. 1255 Sahni, K. 8.

140, 1521 Shukla, C. N.
141. 1819 Shukla, M, L.
142, 1273 Sinha, P. S.

143, 45 Srivastava, M. P.
144. 958 Srivastava, P, N.

12, WEST BENGAL.

145. 1421 Basu, K. N.

146. 1808 Bhaduri, B. N.

147, 15 Bhattacharyya, B.B. (Associate
member)

148. 1628 Bose, A. B

149. 777 Bose, D. K.

150. 1649 Chakravarti, S. C.

151. 1797 Chakaravarthy, S. K.

152. 1812 Chattopadhya, B, C.

153, 45 Chaterjee, D.

154. 1815 | Das Gupta, B. R,

155. 1786 Datta, A. K.

156, 1393 Dutt, A. C.

157. 41 De, K. C.

158, 530 Dutt, P. R.

159. 231 Fielder, C. J.

160. 1810 Guhs, R.

161. 936 Gupta, S, N.

162. Invitee Mackay, S.

183. 512 Marik, T. P,

164. 1811 Mitra, A. P.

165. 488 Nagarkar, D. B

166. 21 Patel, L. R.

167, 1544 Ray, S.N.

168. 1294 Roy Chowdhury, D. P

169. 766 Roy, R.C.

170. 1417 Saha, N.

171. 1816 Samajdar

172. 1817 Sarkar, G IS{

173, 1735 Sen, A. K,

174. 727 Sen; B. R.

175. 863 ‘Gupta,

Sen Gupta, P, N,

Business Meeting
8. No. Roll No. Name.
13. HYDERABAD-DECCAN.
176. 29 Narasimham, J. S.
177. 407 Ramaswamy, K,
14, JAMMU & KASHMIR.
178. 1607 Dogra, N. N.
179. 1552 Narboo, S.
180. 1583 Wanehoo, S.
181. 1821 Sheikh Abdul Salam.
15. MADHYA BHARAT.
182. 1575 Ghatpande, G. 8.
183. 1814 Nalawade, A. T.
184, 578 Yadav, H. J.
16, MYSORE,
185. 1668 Manchigiak, M. H,
17. RAJASTHAN.,
186. 1661 Bhatnagar, V. R.
187. 1798 Patni, M. N.
188. 1598 Satyanarain Singh.
189. 1807 Shevade, S. V.
190. 1808 Vishram Puri,
18, SIKKIM,
191, 707 Jali, F. C.
19. SAURASHTRA,
192. 3¢ Mehta, J. T.
193. 1313 Patel, N. C.
20. TRAVANCORE-COCHIN.
194, 1599 Gopalakrishna Iyer, V. V.,
195, 1809 Ittycheria, M. V.
196, 16564 Kartha, K. K,
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8. No. Roll No. Name,
21, TRIPURA.,
197, 307 Sen, A, K,
22. DELHI.
igg 40 Shahni, T. C.
199. 39 Shenoy, B. N.
. 1432 Sujan singh.
23. KUTGH.
201. 1471 Vora, P. K,
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(8d.) J. SUBRAHMANYAM.
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and explanations we have requirc ..
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8d.) J. C. CHANDIOK,
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Walker, Chandiok & Co.,
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Annexure III
INDIAN ROADS CONGRESS

REPORT OF THE COUNCIL TO THE GENERAL BODY
OF MEMBERS FOR THE PERIOD 1ST JANUARY
TO THE 31ST DECEMBER 1953.

[The Report covers the period from the Ist January to the
31st December 1953, though a few matlers referred to in it are
carried beyond the latter date for convenience and completeness of
record.}

1. GENERAL

The Seventeenth Session of the Indian Roads Congress was
held at Madras in February 1953 when 226 members and five
invitees attended the Session. The four Papers published in
the Journal of the Indian Roads Congress Volume XVII-parts 1
to 3 were read and discussed. Three Committees and seven
Subcommittees were reconstituted to deal with various engineer-
ing and administrative problems. The Soil Research Subcom-
mittee which had been divided into two Divisions at the last
Session was reconverted into one subcommittee, The
Bituminous Treatment of Wet Aggregates Subcommittee and
the Highway Layout Subcommittee were abolished. The
residual functions of the former Committee were entrusted to
the Flexible Pavements Division and the work of the latter to
the Geometric Design Division of the Specifications and
Standards Committe.

The Executive Committe held two meetings at New Delhi
on the 24th October 1953 and the 2lst January 1954,

2. ADMINISTRATION

Shri R. K. Batra, Chief Engineer, Madhya Pradesh, was
elected President of the Indian Roads Congress at the Madras
. Session. Shri H. P. Mathrani, Consulting Engineer (Road
Development) and Joint Secretary to the Government of India,
Ministry of Transport, continued as Honorary Treasurer.
Shri Goverdhanlal, Deputy Consulting Engineer to the
Government of India (Roads) continued as Honorary Deputy
Treasurer. :

Shri J. M. Trehan continued as Honorary Secretary till the
31st March 1953, when he was transferred as Engineer Liaison
Officer, Madras. In his place, Shri J. Subrahmanyam, Divisional
Engineer (Consultant), Ministry of Transport, was appointed
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as Honorary Secretary with effect from the 1st April 1953.
Shri A. Mukerjee continued to work as Honorary Assistant
Secretary.

Shri P. A. Krishnaswamy who had been appointed as
Technical Secretary with effect from the 2nd December 1952
resigned for reasons of health. The resignation was sccepted
and he was relieved on the 15th June 1853. In the vacancy thus
caused Shri B. N. Shenoy (a retired Planning Officer in the
Ministry of Transport, Roads Wing) was appointed as the
Technical Secretary with effect from the 30th July, 1963,

3. OFFICE

The office continued to function in New Delhi. It disposed
off 6,796 receipts and issued 15,589 letters during the period
under report. ;

The staff worked satisfactorily.

4, MEMBERSHIP

(1) There were 77 new admissions during the year to the
Society and 138 removals from the rolls. The removals were
the results of resignations (29), deaths (39) and non-payment of
arrears of subscription (100). The members, from whom it
became impossible to recover the arrears of subscription in spite
of a prolonged effort, had retired from service, left India or
otherwise failed to respond. The number of members on the

rolls on the 30th September 1953 was 1,256 (1,227 Ordinary and
28 Associate).

(2) Life Membership :—During the Congress year from the
1st October 19562 to the 30th September 1953, 10 Members enrolled
themselves as Life Members bringing the total number of such
members to 121. This number is, however, included in the
total number of ordinary members. The fees received from them
have been transferred to a separate reserve after deductin
Rs 10 per member for initial expenses. g

5. DEATHS

It is with deep regret that the Council rec
the following Members : cord the deaths of

Anand Kumar )
K. G. Bhato o Malliok
A, N. Ganguli - B Mitra

U. 8.
K. Venkatachallam 8. Ramasundaram

RerortT oF THE CoUNcIL 533

6. BUDGET

The budget for the year 1953-54 and the ¢ Actuals’ for
1952-53 were approved by the Executive Committee at their
meeting held on the 24th October 1953. The estimate have been
placed before the Council at its 42nd meeting. The ¢ Actuals’ for
1952-53 show an excess of income over expenditure of Rs 4,000
against an estimated deficit of Rs 11,602. This improvement in
the budgetary position resulted from economy in expenditure.
Also some of the publications which had been expected to be
printed during 1952-53 were not published,

The total contribution received from the States during the
year ending the 30th September 1953 was Rs 41,000. The out-
standing from the Central and the State Governments on the 30th
September 1953 amounted to Rs 50,000. The States concerned
are being urged to expedite payment of the outstanding contri-
butions. It is expected that the outstanding contributions will
be realized during the current year. Sums, amounting to
Rs 13,000 were received after September 1953. Further inti-
mations sanctioning contributions amounting to Rs 16,000 have
also been received but their payment is still awaited.

The arrears of subscriptions at the beginning of the Congress
year 1952-53 were Rs 13,717-12-0, due from 276 members. The
names of 138 members who had retired from service, had died or
otherwise failed to respond were removed from the rolls. Conse-
quently a sum of Rs 6,017-12-0 standing as arrears against these
members was written off by the Executive Committee during the
year 1952-563.

A sum of Rs 2,350 was realised from 62 Members.

After adding the arrears for 1952-53, the total of arrears on
the 1st October 1953 stood at Rs 10,206 due from 192 Members.
Action has been taken regarding this and some further names
have been removed from the rolls by the Executive Committee
at its meeting in October 1953. Details of the action that is
being taken will be reported in the next annual report.

7. AUDIT

At the Seventeenth Session at Madras it was decided
to appoint Messrs. Walker, Chandiok & Co., Chartered Accoun-
tants and Auditors, Delhi to audit the accounts of the

- Congress for 1952-53. The report was examined by the

Executive Committee on the 21st January. It was also placed
ll)géore the Council at their 42nd meeting on the 4th February
4.

7
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8. PUBLICATIONS

'There was a steady demand for the publications of the
Indian Roads Congress during the year under report.

In addition to other publications, bound Volume XVI was
made available for sale. Circulars were issued to all State
Governments, other administrations, and engineering firms
bringing to their notice that bound Volume XVI was available.
Announcements regarding the publications were also made in the
Journal and the Transport-Communications Monthly Review. As
a result these publications received sufficient publicity and had a
brisk sale.

A booklet,  Bridging India’s Rivers”, has been published
by the Indian Roads (%ongress. It is a collection of the articles
that appeared in the Transport-Communications Monthly Review

during 1952.

The booklet contains useful imformation, both for the
interested public and engineers. Salient features of design,
interesting problems during the construction, broad analyses of
costs and the utility of these bridges have been sketched in the

articles.
1t is proposed to distribute copies to important persons and

also Indian missions abroad. This will keep them informed of
the progress made by India in bridging her rivers,

Fhe balance of the publications as on the 31st December
1952 was as under:

Name of Proceedings Volume
Balance
LR.C. Proceedings 1 to VII-part 1, & VII
Do. VII-part 2 sold out
Do. IX-part 4 46
Do. IX (bound) 122
Do. X-part 1 160
Do. X-part 4 sold out
BO- X (Bound) 1253
. ~parts 1 & 2 Bo
Bg- XI-part 3 & 4 (ggou“n"d‘}) SOl{i out
Do. XII-part 1 16
D°' XII-part 2 sold out
Do. XIT-part 8 411
Do. XII-part 4 428
0. XIk-part & 509

439

Repror

Name of Proceedings

Deo.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.
Road Research Bulletin N
Bridge Code (1937)
Nagpur Report
Lecture of Prof. Madhava

T of THE COUNCIL

Volume

XII-parts 1 to 3 (Bound)
XTII-parts 4 & 5 (Bound)
XIII-part 1

XIII-part 2

XIII-part 3

XI1I-part 4

XIII-parts 1 & 2 (Bound)
XIII-parts 3 & 4 (Bound)
XIV-part 1

XIV-part 2

XIV-part 3

X1IV-part 4

X1V (Bound)

XV-part 1

XV-part 2

XV-part 3

XV-part 4

XV (Bound)

XVI-part 1

XVI-part 2

XVI-part 3

XVI-part 4

XVI (Bound)
XVII-part 1

XVII-part 2

XVII-part 3
o. 1

Paper ¢ Water-Bound Macadam *’

It s noticed that the demand for the last Partof each
the other Parts. This is so because the
last Part of each Volume does not contain any Papers. The discus-
sions on Papers are printed in the last Part of each Volume and
they are as important as the Papers as they .bring out fresh points of
view. It is hoped that with this explanation, the damand for these

Journal is smaller than for

i8sues will improve.

Members who do not possess

535

Balance

435
245
298
373
732
Sold out
594
174
296
390
325
425
538
781
341
390
422
588
Sold out
128
173
179
940
106
205
128
202
95
248
Sold out
36

a complete set of the

Journals of the Society are advised to complete them before the
volumes in hand are sold out.

On a reciprocal basis, copies of the publications continued
to be supplied to several technical institutions in India, the United
States of America, the United Kingdom, Australia and Germany.
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Copies were also sent to the offices of the United Nations
Organization in the Far East. Recently some more important
Institutions have been addressed for the exchange of §helr
literature with our Journal. A list of the important periodl.ca.ls
which are being received in the I. R. C. Library is given
at pp. 548-549.

The ‘ Transport-Communications Monthly Review”
has received much attention from engineers _a.nd laymen alike.
It contains important and interesting articles on Highway
Engineering and Road Transport. From the month of February
1853, an abstract service has been started. .Furf,her & h.Sf' of
selected literature on roads and allied subjeots is being published
from September 1953. In order to increase the usefulness of the
Journal to the younger members of the profession a series of
articles, in the form of questions and answers have been started.

The members of the Indian Roads Congress, subordinate
engineering staff, and engineering students can obtain this
publication at a concessional rate of Rs 8 per annum against
ihe ordinary rate of Rs 14 per annum.

Complimentary copies of the Review are being issued to
State Governors, Rajpramukhas, Chief Commissioners, Ministers
at the Centre and in the States, and the Chief Engineers concerned
with roads, and other important persons. Also complimentary
copies of the issue for March 1953 were given to the Members of
the Indian Roads Congress.

The Council request Members and other reader,
Review to take a hand in making the Review moree :se(;tfll tl?;
sending articles and other suitable contributions for publication

9, INFORMATION

Enquiries from Members as w
relating to Highway Engineering a
to. Some of the subjects on whi
given below :

ell as non-Members on problems
nd allied subjects were attended
ch information was sought are

(1) Specifications for laying cement co
{2) Vertical curves,
(3) Glossa-mry. of Highway Engineering terms,
(4; Restriction of loads on certain types of roads
(8) Bpecification for stone meta] for ¢ '
0

(6) R. C. C. pipes. norete:
(7) Landscape Planning of roads.
(8) Surface dressing specifications.

ncrete pavements,
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(9) Standards fixing slow down signals,

{10) Formation of cross ruts in roads.

(11) Suspension rope foot bridges.

(12) Boiler & sprayer equipments.

(13) Road surfacing materials.

(14) Road milage statistics in India and of foreign countries.

(15) Cement concreting of municipal roads under which water
mains are laid.

(16) Standard for type designs of highway milestones.

(17) Road signs and standards for furlong posts.

(18) Maintaining & record of test values of stone metal
available in the various States.

(19) R. C. C. slab bridges for I. R. C. Loadings.

(20) Road traffic signs.

(21) Tables and graphs giving sizes of piers and abutments,

(22) Haulage by trucks and fractor-trailers.

(23) Testing of concrete structures (building and bridges).

(24) 1. R. C. Standard Specifications and Code of Practice for
Road Bridges.

(25) Cement concrete trackways.

(26) Specifications for steel & R. C. C. bridges.

(27) Simple methods of calculating the safe bearing capacity
of soils for the foundations of causeways and submersible
bridges.

(28) Prevention of road accidents.

(29) Soil cement construction in India.

10. LIBRARY

A large number of technical journals of various institutions
in India and abroad were received in exchange for the Indian
Roads Congress publications. Some new books and Standards of
the British and the Indian Standards Institutions were added to
the Library of the Congress. Members can borrow books from
the libraries of the Congress and the Consulting Engineer (Road
Development) by writing to the Secretary, Indian Roads Congress.
The rules regarding the loan of books are published in
Volume X VIII-part 1 of the Journal for the Congress.

Lists of additions to the library are published monthly in the
* Transport-Communications Monthly Review’’. Members are
requested fo see the lists and make free use of the library books.
Fifty books were issued on loan during the year under report.
This is a small number considering that the Society has a
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membership of 1,300. It is urged that members should make
more use of these libraries.

11. MEDALS AND PRIZES

The Executive Committee in their meeting during the Madras
Session noted that the following Papers had been commended by
the Papers Subcommittee.

Paper No. 158 ‘* Construction of Shillong-Silchar Road ”’ by
S. C. Pal & R. C. Das,

Paper No. 160 ¢ The Design of Road Beds ”’ by G. Sriranga-
chary.

The General Body at their meeting held at Madras on the
11th February 19563 reviewed their decision taken at the Jaipur
Session in February 1946 and accepted the recommendations of
the Eixecutive Committee and the Council that in future Members
of the Council should also be eligible for the award of prizes and
medals for Papers contributed by them.

12. COLLECTION OF PARTICULARS OF BRIDGES

The Indian Roads Congress have been collecting particulars
of bridges of lengths above 100 ft for publication in the form of a
book. The nformation colleeted is under compilation in collabo-
ration with the Roads Wing of the Ministry of Transport. As

soon as compilation is complete, the question of its publication
will be taken up.

13. MEMBERSHIP OF SOCIETIES AND INSTITUTIONS

(1) The Indian Roads Congress is a member of the Indian
Nat}onal Society of Soil Mechanics and Foundation Engineering.
Shri 8. R. Mehra, Principal, Punjab College of Engineering,
Chandigarh, represented the Indian Roads Congress on the
National Committee of the Society during the year,

(2) The Congress is a Sustainin
Standards Institution and maintain
activities of the Institution
to serve on their Councilg
subjects which have a bearing o

g Member. of the Indian

and Committees dealing with
n roads.

Shri H. P. Sinha continyed $ .
Congress on the Engineer’ing Div fon genent the Indian Roads

Standards Institution, ision Counctl of the Indian
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The following continued to represent as the principal and
alternative representatives of the Indian Roads Congress on
the Building Division Council of the Indian Standards
Institntion.

Shri S. B, Joshi
Shri H. P. Sinha

Principal Representative

Alternative »

The other representatives of the Congress on the various
Sectional Committees of that Institution are:

EDC: 2-Cement Shri E. P. Nicolaides

EDC: 20-Drawings . Shri H. P. Sinha
CDC: 7-Bitumen & Shri K. K. Nambiar
Tar Products Shri Brijmohan Lal
BDC: 1-Terminology 1 Shri H. Sunder Rao
Notation & ‘ (Principal representative)
Drawings Sectio- { Shri J. Subrahmanyam
nal Committee | (Alternative representative).
BDC: 7-Structural 1 Shri D. S. Desai
Steel & (Principal representative)
Shri M. P. Nagarsheth

Sectional _J

Committee (Alternative representive)

BDC: 14-Bridges Shri J. Chambers
Sectional (Principal representative)
Committee ... Shri D. 8. Desai
J (Alternative representative)

The following are the principal and alternative representa-
tives of the Indian Roads Congress on the Road Tar Subcom-
mittee of the Indian Standards Institution.

Principal representative Shri R. N. Chatterjee
Alternative representative ... Shri G. C. Khanna

(3) It was decided that the Indian Roads Congress should
join the Prestressed Concrete Group get up ugder the auspices
of the Institution of Engineers (India). Shri K. K. Nambiar
was nominated to represent the Indian Roads Congress on that
Group.

(4) The Indian Roads Congress is also represented cn the
Road Research Committee set up by the Council of Scientific
and Industrial Research. Shri H. Sunder Rao was nominated
to represent the Indian Roads Congress on that Committee,
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14, REPRESENTATION ON THE BOARD OF ENGINEERING
RESEARCH
The Prime Minister in his capacity as President of the
Council of Scientific and Industrial Research set up this Board
to co-ordinate research in various branches of engineering. The
President of the Indian Roads Congress is a member of the
Board.

TECHNICAL ACTIVITIES
15, SPECIFICATIONS AND STANDARDS COMMITTEE

The Committee held meetings on the 7th February and the
26th October 1953. The following subjects were discussed.

(1) Questionnaire on surface dressing.

(2) Specifications for road stone and chippings.

(3) Standards for °‘ Dimensions and Weights of Road-
Design Vehicles *’

{(4) Recommended Practice for the location and layout of
road side Fuel-filling stations.

(5) Set-out tables for horizontal curves.

(6) Glossary of Highway Engineering terms.

{7) Standard form for recording traffic census.

The questionnaire referred to at item (1) above was
approved by the Committee for circulation to the Chicf Engineers
and manufacturers of tar and asphaltic binders for eliciting
replies, =~ The information on the current specifications for
surface dressing and the performance of surface dressed roads in
different parts of the country is being collected. When that has
been done the Committee will draw up a note on ** Recommen-
ded Practice for Surface Dressing. ”

The specifications for road stone and chippings referved to
at item (2) above were discussed by the Committee but final
decisions have not been arrived at so far.

Items (3) and (4) have been finalized by the Committee.
These were circulated to the members of the Council and the
Committee and their approval to publish them as the finalized
standards of the Indian Roads Congress was obtained. The
standards have been published in Voluine XVIII-parts 2 & 3
of the Journal of the Indian Roads Congress.

In addition to items (3) and (4), two more standards men-

tioned below have bheen published in Vol - 1
and 2 of the Journal, viz.,p In Volume XVIII-parts
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(i) Type Designs for Highway Milestones: Vol. XVIII-1.

(ii) Route Marker Signs for National Highways :
Vol. XVIII-2,

Item (5). The design tables for horizontal curves along
with set-out tables for spirals have been approved by the Com-
mittee and their inclusion in a booklet on horizontal road
curves is under consideration.

Item (8). Glossary of Highway Engineering Termas, has
been published in draft form in Vol. XVIII—part 3 of the
Journal.

Item (7). The Committee have also approved a form for
recording traffic census. It will be shortly circulated to the
various administrations and published in the Journal of the
Society.

The following subjects have been under study :

(i) Design of Road Intersections.
(ii) Road-Rail level crossings.
(iii) Testing Road stones.

The Committee recommends that the Council should
request the Ministry of Transport of the Government of India
to circulate the Indian Roads Congress Standards $o the State
Administrations and urge them to enforce the standards.

16. BRIDGES COMMITTEE

The Sections of the Bridge Code dealing with the following
subjects have been under study :
(i) Prestressed concrete.
(ii) Steel structures.
(ii1)) Masonry structures.
(iv) Reinforced cement concrete.

17. TECHNICAL SUBCOMMITTEE

(1) Test Track Division.

The Division of the Subcommittee held a meeting during
the Session at Madras in February 1953. The progress of work
done at the Road Test Traek, Calcutta, was discussed. The
present (1952-53) series of tests are being carried out to
determine, under adverse conditions, the comparative per-
formance of the soil stabilized base courses of different thick-
nesses.,

8
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It is expected that these tests will be completed shortly
and the subcommittee proposes to discuss the future programme
of tests at their meeting during the coming Session.

According to the recommendations of the subcommittee
made at their meeting on the 2nd January 1952, the Govern-
nent of Uttar Pradesh were requested nol to carry out repairs to
the experimental lengths near Agra but to allow them to
deteriorate to the point of destruction, so that definite con-
clusions could be derived from the experiments. The progress
report for the period ending the 30th September, 1952, received
from the Executive Engineer showed that it would scon be
necessary to repaint the surfaces. A meeting of the local
Committee of the Test Track Division was called on the 3lst
January 1953 at Agra in order to appraise finally the behaviour
of binders used. The Committee reported that the sections
where Delhi stone had been used the road surfaces were- still in
a satisfactory condition, while the surfaces where Bharatkup
stone had been used were breaking up. The Committee agreed
that repairs of the latter could be put in hand by the Executive
Engineer when he thought necessary, under intimation to the
Indian Roads Congress. These stretches were repainted on
12-6-1953.

Tests on surface dressing laid out on the Delhi-Mathura
Road near the Central Road Research Institute, Okhla (Delhi)
are in progress.

The manuscript of Road Research Bulletin No. 2 contain-
ing reports of work done at the Road Test Track at Calcutta
from 1942-1945 was made ready for sending to the Press. The
Chief Engineer (Highways), Madras kindly agreed to
the Bulletin before it was sent to the Press. & go through

(2) Research Organization Division,

The Division of the Subcommittee held meeting at Delhi
on the 16th December 1952 and the 27th October 1953,

They made certain suggestions about the use of stabilized soil
in the construction of village roads. The Convenor of the sub-
committee, who is also the Technical Adviser to the Comrﬁunit

Projects Schemes, was requested to keep the suggestions in viewy

The subcommittee decided to re
organizations to send half-yearly re
research on which was in progress.
on any of those subjects they s

quest all road research
ports of their work on subjects

On conclusion of the research
hould contribute Papers for
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publication through the Indian Roads Congress. The matter was
placed before the Chief Engineers’ meeting held at Madras on the
12th February, 1953. They agreed to help the Indian Roads
Congress in the co-ordination of road research in India by
ensuring that Papers and Reports on road research should be sent
to the Indian Roads Congress before they were sent to any other
Institution for publication.

At the meeting on the 27th October 1953, the subcommittee
discussed the following reports :

(1) Paper on:  The use of linseed Oil-cake as Stabilizer
in Earth Road Construction’ by Messrs.
Manohar Lal and B. L. Dhawan.

(2) Abstract of Reports on the work done from July 1951
to June 1952, at the Roads and Buildings Laboratory,
Karnal (Punjab).

(3) Annual Report for the year 1951-52 of the Uttar
Pradesh, P. W. D. (B. & R. Branch), Research Station,
Lucknow.

18. SOIL RESEARCH SUBCOMMITTEE

The subcommittee held two meetings one at Madras in
February,1953 and the other at Delhi on the 28th October 1953.

On the request of the Indian Roads Congress, the Govt.
of India had agreed to provide funds for carrying out experiments
on surface dressing with tar on stabilized roads with and without
tack coat in the Punjab and Madras. The subcommittee consi-
dered that, wherever possible, both Bitumen and Tar should be
used, for the purposes of comparison and that the Madras light-
chipping carpet specifications may be taken as equivalent to
two-coat surface dressing. These views were communicated to
the Government of India.

At the Madras meeting the subcommittee stressed the
economic importance of stabilized soil construction and desired
that the Consulting Engineer to the Government of India (Road
Development) might be approached.to encourage research p.nd
full-scale experiments in stabilized soil. T_hese recomn;enda.txons
were considered by the Executive Committee, at their meeting
held at New Delhi on the 24th October 1953. As decided by them,
the Government of India were requested to urge the Chief
Engineers of all States to encourage the use of stabilized s0il for
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base _courses in the construction of roads where conditions
permitted.

._The subcommittee wished that work done on ‘soils * in
various States should be made known to them. Reports on soil
research will be placed before them,

At the meeting held on the 28th October 1953, the sub-
committee considered the proposal for a special test track for
research on the use of soil for village road construction and
recommended that inexpensive low speed test tracks should be
set up in each state for testing different specifications for soil
stabilized road construction. Preferably these should be on
diversion of roads.

Further, the subcommittee considered the details of
machinery required for road work with stabilized soil. Shri
G. Srirangachary was requested to send a note on the éub'ect
as it was understood that soil stabilization work with full-sgale
equipment had been carried out in Madras. He wag requested t
include information about the work done in the Punijab in
co-operation with Shri R. N. Dogra. ! "

The subcommittee also discussed :

(I) A note: “A System of Classification of

Highway Construction in India Soils for

(2) Report of the Uttar Pradesh, B .
Lucknow, for the year 1051 62, & R. Research Station,

(3) Report of the Roads and Buildi
for the period July 1951 to June thgg  Cr*iOTY> Karnal,

19. EDUCATION SUBCOMMITTEE

The subcommittee held a meeting dur; .
in February 1953. § during the Madras Session

They discussed a draft syllabus for Hj
the degree courses. The Syllabus has blghway o
Members of the Subcommittee.

gineering j
een circulated o gtll:;

Refresher courses for engineers and epe; i .
working in Highway Department were :lggmilei?:ugssudbordmatps
of the course conducted at the College of Engineer; sed. Details
also of a course of lectures given at ghe Roa ing, Kirkee, as
tory, Harmondsworth, England have beep obt, esearch Labora-
on to the Education Subcommittes, ained and passed
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20. PROVINCIALIZATION OF LOCAL BODIES ENGINEERNIG
SERVICES SUBCOMMITTEE

The subcommittee held a meeting during the Madras
Session in February 1953 and recommended that for efficient and
planned development and construction of Local Board works
and their proper maintenance, the Council of the Indian Roads
Congress should impress upon State Governments the necessity
of their District Board Engineering Organizations being taken
over immediately and merged with the State’s Building and
Road Department, the services of the staff being provincialized
under the the direction and control of the State Chief Engincer
concerned.

The recommendations were accepted by the Organization
Committee and the Executive Committee at their joint sitting
held at Madras during the Session and then by the Council at
their meeting held on the 12th February 1953. The Council
passed a resolution that the Government of India should be
requested to advise the State Governments to adopt, as early as
possible, the policy advocated in the resolution. The resolution
has been communicated to the Government of India. The results

are awaited.

21, MANUFACTURE OF ROAD MAKING MACHINERY AND
MECHANIZATION SUBCOMMITTEE

The subcommittee held a meeting during the Session at
Madras in February 1953. They considered the supply and
demand position of various essential items of road machinery in
India. The discussions brought out that the position regarding
tar boilers was satisfactory and importing them was not
necessary to any significant extent.

It was mentioned at the meeting that much trouble had been
experienced in importing spares for machinery, without w!xich jt
was not possible to get satisfactory work out of the machines in
use. The Consulting Engineer (Road Development) promised to

assist when reference was made to him.

22. ROAD TRANSPORT SUBCOMMITTEE

The subcommittee in their meeting held at Madras during the
Session in February 1953 again stressed the need for an Indian

Road Transport Congress.
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A committee was formed to draft a resolution asking the
Government of India to constitute an Indian Road Transport
Congress and also to draft a memorandum outlining the urgency
and reasons in support of the resolution. The resolution and
the memorandum when received from the subcommittee will be
placed b‘efore the Executive Committee for consideration before
forwarding them to the Government of India.

23. OPERATION COSTS COMMITTEE

At the instance of the Government of India, the Indian
"Roads Congress appointed a committee of experts to study (i) the
cost of operation of motor vehicles on different classes of roads ;
and (ii) the economy of accruing in that cost as a result of road
improvement. The report of the committee has to reach the
Government of India before the next meeting of the Transport
Advisory Council. The Committee held its first meeting at Delhi
on the 25th September 1953. They discusssed a questionnaire
for the circulation and collection of data for study. It is
expected that the data will be collected during 1954 and it will be
possible for the committee to prepare their report early in 1955,
They, however, propose to sqult an mt_enm report at the next
meeting of the Transport Advisory Couneil.

MISCELLANEOUS

24. PAPERS FOR THE 18th SESSION

- Fourteen Papers Wwere received. Six were accepted for
publication, two were rejected, two returned to the Authors with
suggestions for revision, and four are under consideration for the
next Session. ‘

25. RESEARCH PROBLEMS

The Executive Committee, at their meeting on the
September 1950, considered that, as students gin 2ngt?1iae%?gh
colleges were mnot likely to be familiar with roaq proble 5
requiring research, the Indian Roads Congress should go 'l’tis
a list and circulate it to engineering colleges mptie

A list of research problems suggested b .
Council and the Convenors of Comgxiittees a,);)dthgug{;ﬁ?;?:t:f
was compiled and was passed on to the Research Orga.nizla\.ti:;

Division for scrutiny. It will be pl :
Committee in due course, © placed before the E?GCUtIVO
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26, TEST VALUES OF ROAD STONES

In order to complete the collection of test values of various
types of stone metal available in different parts of the country,
the Government of India, Ministry of Transport circulated a stan-
dard form to all State P. W. Ds., explaining that whenever any
test of stone metals was done, the test data should be recorded in
the offices of the concerned Executive Engineer or Superintending
Engineer and a copy supplied to the State Chief Engineer, as well
as one copy to the Consulting Engineer (Road Development). As
a result of this circular, information from many State P. W. Ds,
was received. Replies from the remaining States are awaited.
After this information from all States has been received, compi-
lation will be taken up for publication.
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Minutes of the 43rd Council Meeting of the
INDIAN ROADS CONGRESS
held at Bhubaneswar on the 9th February 1954.
The meeting began with Shri R. K. Batra in the Chair.

Present:
M. L. Bahl K..L. Ma.zumds?r
C. M. Bennet H. P. Mathrani
V. R. Bhatnagar gi Ii\d;}!":;
M. S. Bisht , P. Miera
8 I? Bt)sse Col E. A. Nadxr;?mh
e ’ ) K. K. Nambiar
golv;'ergha;x Lal o C. Nayak
) upLe K. Ramaswamy
§"1i, i :}y‘f’r §. N. Sinha
oshi
' H. J. Yadav
Igé{ KKsi;tl-‘;nan J. Subrahmanyam-Secretary.
. L . T'18.
U. N. Mahida
The following co-opted Members attended.
: R. C. Roy
K, F. Antia Sujan Singh
T.P. %\T/Ian k P. N. Wanchoo.
8. L. Naya E. Zipkes, Dr.
The following attended by invitation
Bhalla S. Mumtaz Ali
g" g Jootla H. Sunder Rao

B. N. Shenoy

1. Co-options and Invitations.

The Council approved the action taken by the Executive
Committee in co.f)pting and inviting certain members to attend
the Counoil meeting.

2. Confirmation of the Minutes of the 42nd Council Meeting.

The Minutes of the 42nd Council Meeting held at Bhubanes-
war on the 4th February 1954 were confirmed.
3. Office Bearers.

The following were elected to hold Office till the next General
Session,

President H. P. Mathrani.
Vice-Presidents C. M. Bennett.

U. N. Mahida.

F. P. Antia.
Honorary-Seoretary. J. Subrahmanyam.
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At this stage the newly elected President, Shri H. P.
Mathrani, took the chair.

4. Venue of the next General Session.

The Council recorded their thanks to the Governments of
Madhya Pradesh and Jammu and Kashmir for extending invita-
tions to the Indian Roads Congress to- hold their next
Session at Nagpur and Srinagar respectively.

The Executive Committee was authorized to fix the venue
vand dates of the next Session.

5. Committee and Subcommittees.

The

Convenors of Committees and Subcommittees were

appointed as under:

ty
(2)
(3)

(4)
(8)
(6)
(7)

(8)
(9)

(10)
(11)

Specifications & Standards Committee Goverdhan Lal.
Bridges Committee H. P. Mathrani.
Technical Subcommittees :

(i) Test Track Division T. Mitra.

(ii) Research Organisation Division H. P. Sinha.
Road Transport Subcommittee U. N. Mahida.
Soil Research Subcommittee E. Zipkes.
Education Subcommittee E. A. Nadirshah.

Provincialization of Local Bodies
Engineering Services Subcommittee B. N. Roy.

Papers Subcommittee H.P. Mathrani.

Manufacture of Road Making Machi-
pery and Mechanization Subcommittee R. S. Bhalla.

Organisation Committee H. P. Mathrani.

Committee to Study the cost of
operation on various types of

road surfaces H. P. Mathrani.

6. Miscellaneous.

(1)

The members of the Council decided that in addition to
the resolution of appreciation passed at the 42nd meet-
ing, a suitable present may be sent to Shri G. M.
McKelvie. Members of the Council were requested to
contribute towards the cost of the present.
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(2)

@)

(4)
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It was agreed that the panel disoussions on * Cement
Concrete Road Surfacing’” may be printed in the
Journal. A subcommittee consisting of the following
members, with powers to co-opt, was appointed to
examine the material and draft a note.

E. A. Nadirshah Convenor
K. K. Nambiar

U. N. Mahida Members
Goverdhan Lal

The question whether the Refresher Courses for subor-
dinates should also be worked out was considered.
The Council decided that it was not necessary for the
Indian Roads Congress to work out details of Refresher
Courses for subordinates for the present.

The Council noted that Professor 8. Mackey had kindly
offered to conduct Refresher Courses in Soil Mechanics
at Kharagpur.

Inspection Tour Notes

INDIAN ROADS CONGRESS—EIGHTEENTH
SESSION 1954

KATJURI AND KUAKHAI BRIDGES

The Mahanadi emerges into the plains through the gorge at
Naraj and bifurcates itself into two branches, the Mahanadi and
the Katjuri.

Cuttack, the old capital of Orissa, is enclosed by these two
rivers, the Katjuri flowing to the south of the town and the
Mahanadi to the north. The Katjuri again bifurcates itself
opposite to Cuttack and throws off the Kuakhai. During the
monsoon, Cuttack was not, therefore, accessible except by ferry

)
N
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or by rail. The road bridges over the Katjuri and Kuakhai have
recently been constructed, providing a road connection to the
south and the new capital at Bhubaneswar., Proposals for road
bridges over the Mahanadi, the Birupa anotber branch of the
Mahanadi to the north of Cuttack are under consideration.

KATJURI BRIDGE

This bridge was completed in 1951. It is located about
800 ft below the railway bridge and 2,828 ft long between faces
of abutments, consisting of 17 spans of 160 ft each centre to
centre of piers, with two end cantilever spans of 54 ft each. The
160 ft spans are of balanced cantilever type with a suspended
span of 80 ft and cantilevers of 40 ft each.

The piers whose height from the well caps to the bearing seat
is 32.5 ft rest over foundations consisting of twin wells. ‘The over-
all size of the well is 30 ft by 15 ft 6 inches. The thickness of the
steining is 3 ft and the dredge holes are 9 ft 6 inches in diameter.
The piers and abutments are made of 1:8: 6 cement concrete

lightly reinforced. The wells have been sunk to 80 to 110 ft
below bed level.

The bridge is designed for the Indian R
AA loading. -The hydraulic data are given b

Observed H. F, L.
Estimated discharge
Estimated mean velocity in the
unobstructed channe} & ft per second
Estimated scour level at piers in the
main stream R.L. 6.5

oads Congress Class
elow :

R. L. 79.00
577,000 cusecs

Estimated scour level at other points  Twice the difference

between H. F. L. and
dry season bed level,

The superstructure cons
girders spaced at 11 ft centres
thickness, covered by 1:2: 4
3 inches. The road width is
provided on either side of the
girders are 18 ft at th
webs are 9 in. thick, -

ist8 of three reinforced concrete
over which is the deck slab of 9 in.
cement concrete wearing coat of
24 ft and footpaths 6 fy wide are

carriageway. The depths of the
support and 8 ft at the centre and the

Roller and rocker bearings are
bearings under the free ends of the su
and rocker bearing is designed for a

Provided and sliding plate
spended spans. Each roller
oad of 400 tons,
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i isting of
: t of the bridge was Rs 45,89,000, consis
Rs 2'(1?:]3%1;(())381f338the foundations, R:s 3,13,000 for the plex;s a;t}lld
abutn;en;;s Rs 1,30,000 for the bearings and Rs 17 60,000 1(:r :
superstrucéure. "The cost per running foot of bridge works ou
to Rs 1,623.

KUAKHAI BRIDGE

- i i i t the same

truction of this bridge was taken up a 88
t'mell;l;etl(i::i)f the Katjuri Bridge and it is gener{;lly qf a similar
’cl to the former. The total length of the bridge is 1,696 ft
ype'sting of 15 spans of 106 ft each and end spans of_53 ft
::21? The main spans are designed as balanced cantilever
structure with suspended spans in alternate spans.

way is 24 ft wide with 6 ft footpaths on either side.

The 33;%?:3 is garried by three git(‘id(fe:s :t; ﬁ: ézn(;igtreTtlge g:g:::
i orts an a .

a-p((li 1r3hfa.ts5b‘e[:>.na:ng.}iiz S2uFi)rl1). higher than the end ones throughout
gt‘sr 1:n th so as to produce & cross slope for drainage, keeping the
:ahickn%ss of deck slab and wearing course uniform over its
section. The girders are of web and ﬂa.nge type congtrlflictlon
with a.Web thickness of 9 inches. The thickness of the tgrtl;lgl:
varies from 7 in. at the centre of the span to 15 in. a

support.

i i 13 the

ier of lightly reinforced (1: 3: 8) concrete and
tTl:;:xfslT:ea(;:signe% asyretaining walls of the counterfort type
?:ru [:arth pressure and traffic loads but not loads from the

bridge.

i he piers consists

tons.—The foundation for each of ¢ :
hung:t:rn:te circular cement concrete wells of ‘13 f!s 6 u:i.

of e p't,h a 2 ft 6 in. thick steining, and a 3 ft thick vibrate
dng] e::;l;vt:ap on the top. The wells were sunk to & depth from

40 to 60 feet below bed level.

i in. diameter

i oh having four rollers of 4 in. ,

b R}»;)llir 22?72313%:’&: tzr‘,he free ends of the suppox:ted sﬁ):;x:, bae;;g
r::l:er e%eagings at the fixed ends. The bearings

designed for a load of 240 tons.

h of the three

idi ing at the free en'ds under each :

gitdt;ll“}; eosfllt?}::gst?:;:;%ge;)d ;p&ni icc;::sxis;‘;s s(i):e“:‘v)ii?h 1:.* mi:]l.d t;ti‘:;:
l i - . ’ i

go;tlf:; ;l:;l; iznf{i)gtv:l;en.y At the fixed end each girder has four
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vertical dowels, each 12 in. long and 1 in. diameter bedd
half in the cantilever and half in the suspended span. » embedded

Provision for expansion in the roadway has been made at the
free ends of the suspended spans. Two angles, 2 in. by 2 in. by
t in., have been embedded in the wearing coat with their
tops 3/8 in. below the road surface, so that when a 3/8 in. thick
iron plate is placed on the angles the top of the plate is in level
with the road surface. On one side the plate is welded to one of
the angle irons whereas the other side slides freely over the other
angle iron. The clearance of 3/8 in. provided between the free
end of the plate and the conecrete of the wearing surface is filled
with bituminous expansion material,

The total cost of the bridge was Rs 23,21,000. Of this
Rs 8,12,000 was for the foundation, Rs 18,04,000 for the piers and
abutments, and Rs 9,69,000 for the superstructure. The cost per
running foot of the bridge works out to Rs 1,768.

TALDANGA CANAL BRIDGE

After crossing the Kuakhai and the Katiuri ri
crosses the Taldanga Canal, near Cuttack, ﬂfzvﬁfﬁ:ﬁﬁ' H 5
qf the bridge over this canal have reinforced concrete foul::gm
tions of 1:3:6 mass concrete. The superstructure consists a;
solid slab with overhanging cantilevers. Three bearings hage

been provided on each pier. The cantil i
on either side of the piers. eVer 8Tm 18 of 47 £t length

In order to permit navigation unde

T it i
constructed with sufficient clearance. i, the bridge has been

NEW CAPITAL, BHUBANESWAR

Orissa was formed into a new provinge j
the premier town in Orissa, was chosenma.lsgsgh:ndt.e?nut:?ck’
administrative headquarter. The need for a separate tov? ‘}l‘y
the capital of the province was keenly felt from the begin g o
Cuttack was very oongested and there was hardly ap ginning as
extension. After a long and controversial discussio{; Scope _for
the suitability of different places for the New Capital Bregardmg
war was finally selected on the basis of & Greater vy hubanes-
The Greater Cuttack Scheme envisages the l“ 1:91( Scheme.
Bhubaneswar, the administrative centre, with 1% ing up of
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Bhubaneswar is situated at a distance of 30 miles from
the sea, its climate is temperate and the southern breeze is
cool in summer. Itis well linked with other places by roads,
rail and air. It is the centre of Oriya culture and architecture
and was the seat of ancient kingdoms. Vast area of suitable
land belonging to Government is available for buildings and the
cost of acquisition of the land is practically ‘mil’. There is
scope of expansion of the capital in all directions. Water-supply
is easy as the Kuakhai river flows at a distance of four miles from
the capital.

The principles on which the Master Plan was based are given
below (i) That the schools be located in such a way that the
children can escape traffic hazards and do not have to walk more
than a mile. (i) The shopping places should be such that they
msy not be more than $th of a mile from any residence.
(iii) Persons shall not have to walk more than a mile to reach
their work. On the above basis the whole area is divided into
units, the main roads running from the boundaries between
units.

The split-up of the cost of the project is as under:

Rs Lakhs.
1. Land acquisition expenses 3.60
2. Survey expenses 0.74
3. Jungle clearing 7.00
4. Road construction 30.88
5. Different kinds of buildings 535.24
6. Electrification 15,00
7. Water-supply 26.00
8. Temporary water-supply 0.50
9. Drainage and sanifation 25.00
10. Arboriculture 2.00
11. Purchase of machinery and T. & P. 10.00
12. Medical and Public Health 2.58
13. Establishment 12.37

The permanent water-supply system for New. Capita.l.is
designed for a population of 50,000 persons bhaving a daily

10



5RO

558 BroaTEENTH SEssioN—BHUBANESwaR 1954

consumption of 40 gallons per capita per day. The source of
supply is river Kuakhai which flows four miles north-east of

the capital.

The power supply is from a thermal station located near

Cuttack 26 miles from Bhubaneswar. =
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PANEL DISCUSSION
CEMENT CONCRETE ROAD SURFACGING

in and exchange information and ex-
oad construction a Panel discussion
s held on the 7th and 8th February

. With a view to obta
perionce on cement concerete I
ggsihe following questions Wa

g The first four questio
essions. Digcussion on T
this Session™*.

ns had been discussed at the earlier
emaining questions was concluded at

Questions for the Panel Discussion

CEMENT CONCRETE ROAD SURFACING

1. When do you adopt & cement-concrete surface in preference

to other types of gurfaces ?
2. What types of base courses do you provide under cement-
concrete surfacing when the subgrade is:

(a) rock;

(b) gravel;

(¢) sand;

(d) sandy clay;

(e) clay;

(f) siltor black cotton soil.

3. What methods of compaction do ¥

(a) subgrade ;
(b) sub-base; and

ou specify for

what tests do you prescribe to show that compaction is
complete?

4. Do you insulate the cement-concrete glab from the base
course or do you bond it with the base course ?
~ What are the conditions in which either of the method
is prescribed as guitable?

e
* Ploase seo proceedings of the 43rd Council meeting~Para. 8 (2) a}

Page 652 of this issue,
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

EIGETEENTH SESSION—BHUBANESWAR 1954

What materials have been used as insulating material and
with what results ?

What are the thicknesses of concrete slab and base course
prescribed for roads carrying normal traffic and heavy
traffic on various classes of subgrade ?

To what extent do you reduce the thickness of the main
slab by the provision of a base course? Is each designed
independently of the other? What is the minimum thick-
ness of cement-concrete slab used and with what results ?

Have you used the thickened edge section and if so, what is
the section used and with what results?

What is the least acute angle that you have permitted in
slabs at intersections ? Have any breakages of such corners
been noticed and under what conditions?

What is the maximum width of slab constructed without
using a longitudinal joint ¢

What is the least and the greatest spacing of transverse
expansion joints? Does this vary with slab thickness ?

What kinds of joiuts, and what spacing between these joints
have been adopted by you and how have they behaved ?

Have you noticed any deformations or displacement of slabs
which are directly attributable to presence or absence of
joints 2 If so, what is the range of movement? What steps
do you take to rectify such defects ?

What mixes do you prescribe for the concrete for road
slabs?

Do you grade the coarse aggregate or use the materi
naturally graded and received from the quarry ? aerial as

What is the maximum and minimum slump or water used
per bag?

Do you use mechanical equipment for the finishi
surface ? ing of the

What methods of maintenance of conecr

ete
been adopted and at what average cost ? surfaces have

Have you done any cement m

. acad
concrete and if 80, what has been am work or rolled

your experience with it ?

—

INTERNATIONAL ASSOCIATION OF
ROAD CONGRESSES

Tenth Session 1955

The Tenth Session of the International Association of

Road-Congresses will be held at Istanbul, Turkey, in September
1955. The last Session of the Association was held at Lisbon in

September, 1952.

The Congress will be held in two Sections : the first Section

will deal with the construction and maintenance of roads and
the second Section with Traffic on Roads, Administration and
Finance.

The following questions will be considered during the first

Section :

FIRST QUESTION
Surfacing of Roads & Runways

A. Concrete Roads and Runways

In particular: new methods of construction, increase in
size of slabs, joints, dowels, prestressed concrete, air-
entrained and plasticised concrete.

Surfacings made with plastic binders

In particular : new methods of construotion, sealing prepara-
tions ; use of dopes, standardization of stripping tests.

(1) Non-skid properties: Measuring of these properties and
their standardization, Determination of limiting co-
efficients.

(2) Frost and Icing : How these conditions ocour—Remedies,
palliatives—Protection.

(3) Modernisation or mechanical equipment and its use in

" construction and maintenance.

SECOND QUESTION

Soils
Bearing Capacity

Bearing capacity of the subgrade Qnd carriageway founda-
tions in relation to soil composition and water content,

Improvement and standardization of tests.
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Stabilization of Soils
In particular: Improvement of roils used. Prevention of
erosion—Drainage—Laterite soils—Expansive soils.
THIRD QUESTION
Low-Cost Roads
Lightly trafficked roads in rural areas

Construction—Maintenance—Possible limitations of load and
user—Mechanized equipment for construction and mainte-
nance—Gradual improvement of standards.

Roads in under-developed areas

In particular; Road characteristics; cross section, profile,
road and carriageway widths—Headroom below bridges,
width and bearing capacity of bridges; Drainage, water-
flow from catchment areas, standardization of small culverts
and bridges—Statistical results.

The Congress will discuss the followin i i
their Second Section: § duestions in
FOURTH QUESTION
The Road in relation to Traffic
Traffic-Circulation

In particular: Censuses, traffic surveys (types and
of vehicles, distance and routes tra.velled)-——E);gimatin gniixlxz'lt;::
ges in traffic—Attraction of traffic to new routes,

Road Characteristics in relation to traffic

In particular : Layout—Carriageway capacity—Lane capacit
—-Distributi_on on the carriagews y———SegregaE;ion of streg,m;z
Designs of junctions and intersections.

Road equipment (outside built-up areas)

(1) Tratiic control devices (use of carria

signs, control of, and provision for
and stopping).

geway markings,
parking, waiting

(2) Ancillary services—Installation for use of road users.
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Accidents, Road safety

In particular: Accident statistics and investigation—How,
from these studies conclusions can be drawn as to methods
of design, counstruction and traffic regulation so as to avoid
repetition of accidents and lessen their gravity.

FIFTH QUESTION
Allocation of Funds and Economic justification of roadworks

Methods of Financing Works

In particular: Allocation of special taxes—Tolls—Applica-
tion to International routes.

Economic Justification of road works
(Rentability generally)

In particular: Statistical survey—Modernization and Impro-
vement; their final influences on maintenance charges and
vehicle operation costs—Economies resulting from reduction
in accidents.

SIXTH QUESTION

Urban Roads and Traffic in cities, with particular reference
to car parks and parking—layout and equipment of road
intersections—traffic control signals—water~proofing and
drainage of carriageways—tramways in built up areas will
be considered by the joint meetings of Sections I & II



Discussion on Paper No. 1656*

“ A New Method of Applying Kentledge:By Hydraulic
Jacks For Sinking Foundation Wells *’

By
G. P. NAGARKAR AND M. P. ApTE
Friday, February 5, 1954

. Shri K. K. Nambiar (Chairman) called upon the Authors
to introduce the Paper.

Shri G. P. Nagarkar, introducing the Paper, mentioned that
while he was working at Ahmedabad as a Professor of Applied
Mechanics in the Engineering College, he had a chance to visit
the construction work. It so happened that he suggested to Shri
Apte the general idea and Shri Apte had worked out the details
successfully and developed the method.

For facilitating grabbing operations it was desirable to
increase the clear space of 7 ft between the main girders by
adopting an arrangement as shown in the figure below, By
this arrangement it was possible to increase the number of jacks,

D BAG
LOAGINE

Shri M. P. Apte, the joint Author, said that on account of
scarcity of materials, competition and increasing costs, there
was a tendency to reduce the thickness of the well st,eining-

—_——

* Published in the J 1 3
December 1953, pagos 23(;_'1(1:;; of the Indian Roads Congress, Vol, XVIII-—1,
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Moreover, it was very difficult to work the rail cutters under the
well curb, when a well with thick steining had to be sunk into a
hard clayey strata. Therefore the application of the kentledge
with speed and economy was a major problem for the bridge
engineer. What was described in the Paper was an attempt to

solve the difficulty.

The method described could be used in the rivers with stand-
ing water by substituting the buried anchorages with floating
Pontoons.

Shri K. F. Antia was of opinion that the method adopted
was not suitable where there was standing water. Even if pon-
toons were used for the anchorages they had to be ballasted

before jacking could be done.

There was a large amount of information on foundations in the
technical bulletins of the Railway Board. An ingenious method
of sinking wells was described in the Technical B.ulleti_n No. 1931.
In a certain bridge wells could not be sunk in spite of heavy
kentledge. Holes were scooped out on the outside of the well
curb along the periphery and tins of lubricating oil were emptied.
The oil worked up reducing the frictional resistance. Where an
inch or two of sinking was possible, about 12 inches was the

out-turn.

Shri Antia was of opinion that pile foundations could be
adopted with advantage in alluvial rivers where there was no
likelihood of obstruction from large boulders. A railway bridge
with cast-in-situ pile foundations was completed near Bombay
where the heaviest loaded pile carried as much as 40 tons.

Shri Antia desired information on —
1. details of the design of the mix and the strength at
7 days of the concrete used for the steining of the well ;
and
2. the considerations leading to the choice of two
separate wells in preference to the twin octagonal wells
used in old designs.

He supported the suggestion that experiments should be con-
ducted to find out the extra load that anchors could ecarry due to
the shear resistance in addition to the weight of the soil.

Shri E. C. Chandrasekharan stressed the need for a scien-
tific study of the foundation problems using the principles of
Soil Mechanics,

131
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The bearing capacity of the foundation layer of ht?lrd
olay was assumed as B tons persq. ft. The value was, probably,
based on the usual values assigned to different groups of soils
classified arbitrarily by visual identification or perhaps by
intuitive judgment and experience. He felt that it was necessary
to replace the conventional methods by a scientific study.

Study of Plate 1I of the Paper showed that it was proper to
allow for scour depth to the bottom of the layer of coarse sand.
The feasibility of founding the bridge on the layer of * clay with
kankar '’ was worth investigation. Even if the foundation had to
rest on hard clay, the need for taking the wells 10 to 15 ft into the
layer was not apparent. Suitable soil sampling and testing
enabled the engineer to arrive at proper decision on the founda,.
tion levels.

While soil tests served as powerful aids in - i i
problems, field observations ng‘e necessary.lg‘:l? le‘}rzlal,lxi f?: l;éii;lon
tion .of the ski.n friction was necessary in determining t:he lu;ci
bearing capacity of foundations. It was not possible to determoin
its vq.lue even approximately by means of laboratory tests He
enquired if any observations were made in this regard and .h ;
far such observations compared with the average value of 4 0?
per 8q. ft. assumed for the skin friction in para. 3.3 of the Pa;:vr '

Shri E. A. Nadirshah said that mason

‘ ] ry wells h -
stantial self-weight and so comparatively sma.l%er kentle;gde s;:s
required to sink them. The need for substantial amount of

kentledge arose because of the small thij
which ranged from 9 to 12 inchos all thickness of R. C. wells

The value of 4 cwt. per sq. ft. assumed for i icti
was on the high side and it was necessary to t,ihnediscka,ltl; f;‘fwt;;f'l;
va,lue.was the maximum. While in the conventional method (;f
applying kentledge it was possible to transfer the load to the
well at a r}umber of points by suitable arrangement, there wag
concentration of stresses at the jacks when the new m:athod wa.
adopted. Increased percentage of reinforcement was, therefore
necessary to transfer the stresses over the whole of the well
steining.

In rivers where there was shallow standin
; v g water of o
two feet, excavation of pits for burying the anchora.gesfl ewzz
difficult. In such cases use of flat bottomed barges loaded with
stone or sand etc., was an alternative.

In wells of larger diameter or those requiri i i
¢ quiring higher 1 ’
use of a greater number of jacks was indicated. gSh%i Nag?ziglagh
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wanted the Authors to indicate the best arrangement in such
cases 80 that the resultant reaction of the .]a.cks coincided with the
axis of the well ensuring maximum working space for the grab,

Shri R. N. Joshi said that during the course of sinking
a well, a stage when it did not sink by its own weight was reached.
Methods such as blasting and making a kundi were dangerous
because accidents could happen. In his view, the best method of
sinking wells was by the application of kentledge. The working
space available limited the kentledge of the conven}zwnal type
that could be put on a well. Normally it was convenient to load
a well of 12 ft diameter with 50 tons. But waste of time and

expenditure were involved.

Engineers had been advocating increased thickness of
steining to increase the dead weight because of the fact that
a method such as the one described by the Authors was not
known. The adoption of increased thickness had some disad-
vantages in addition to increased cost. With thick steining,
the kundi or the central pit was too far away from the
cutting edge to exert any effective cutting a,cti.on .sinc_e gr'abbmg
could be done only in the centre. Also, while sinking in sand
when a sandblow occured, hollows were likely to be created in the
bottom portion of the well, leaving the lower portion of the we}l
hanging on the upper portion which was gripped by the.skm
friction. In such cases, wells with thicker steining were likely
to give way and he knew of such instances.

He cited the instance of the bridge across George’s River,
New South Wales, Australia, where the thickness qf the R. C. 'C.
well steining was 7 in. for a diameter of 6 ft and 9 in. for a dia-

meter of 8 to 10 ft for depths of 60 to 80 feet.

He said that he attached great value to the method described

by the Authors because of its ease of application and the fact
that pumping, which might induce heavy blows or blasting or
increased thickness of steining could be avoided.

Shri B. N. Shenoy desired to have information on the
following:

(1) The reasons for not adopting & well of smaller diameter
when the load on the wells was only 385 tons whereas the load
carrying capacity of the well now adopted was 500 tons.

(2) The basis on which the value of 4 cwt. per sq. ft. was
8rrived at for the skin friction.
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(3) The sub-soil water level and the spring conditions to
enable one to provide for the effects of buoyancy.

Shri Shenoy pointed out that Plate I of the Paper showed
hard clay below the sandy strata while in para. 2.4 it was
mentioned that soil was ¢ alluvial ”’.

He suggested that the jacks might be mounted on a circular
channel or angle-iron sleeve fitted to the top of the steining
and connected to each other.

Shri H. P. Mathrani referred to Shri Antia’s remark that
pile foundations were preferable to wells and said that while pro-
perly designed piles were suitable, wells were much gtronger
against lateral forces. Piles also could be designed to withstand
the lateral forces.

Wells were designed relying solely on the bearing capacity
of the soil on which the well rested and neglecting skin friction.
When piles were adopted their bottom level should be kept suffi-
ciently below the level at which wells might have been founded
to allow for friction and grip.

Shri S. C. Nayak was of opinion that the rate of Rs 2 per
100 cu. ft. of excavation in sandy soil for the anchorage pits assu-
med in the cost analysis was on the low side. The rate might be
anything up to Rs 10 per cu. ft. Also, taking out the anchora-
ges, arranging the R. 8. Joists and bullies would cost something
Taking account of all the above factors might upaet the cost';
analysis made by the Authors.

Shri J. S. Narasimham referred to para. 2,
where 5 tons per sq. ft. was assumed for tlll)e bea,rﬁ;g()fc:h: E&PG;
the soil and remarked that highway engineers in India,p city o
fully acquainted with the correct terminology of the g?&e noz
types of soils as used in soil mechanics. Ip the a.bsl erenf
undisturbed samples, attempts ought to be made to a e'lslc.e 0
lea.st- the penetra"ti(.)n resistance of the foundation soil sc’f'll; ain at
obtained by driving the boring tube with s monkey .15;1 was
1,414 1b falling over a height of 18 inches. From they Ingb:r gi

blows to drive the tube through the dj o s I
$0 predict tho safo bearing ca I%a.city. different soils it wasg possible
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In Shri Narasimham’s opinion injection of cement or clay
slurry into the sandy layer increased the stability of foundations
when carried for sufficient distance on the upstream and down-
stream side and was well worth trial.

Shri D. P. Roy Chowdhury enquired if the well steining had
been designed for combination of earth pressure on one side and
the direct load applied through the jacks to provide for the
contingency viz., a pocket of soil other than sand being met with
and wanted to know the percentage of reinforcement used.

Shri D. N. Khurana* was of opinion that 5 cwt. per sq. ft.
of skin friction should be assumed for the design of the structural
steel work of the jack arrangement.

The Author had assumed the resistance by the buried ancho-
rage to be equal to the weight of the soil overlaying the buried
anchorage at 100 1b per cu. ft. plus the weight of the steel. The
resistance based on this assumption worked to 150 tons. But it was
not correct to assume that the load due to the fill acted vertically.
Study of such loadings made at the Iowa State College showed
that the load per running foot (W) is given by the formula :

Wt = Ctx Wx(Bt)?

Where Wi = Vertical external load on anchorage in pounds
per foot run.

A coefficient depending on the nature of the
soil and equal to 0.6 in this case.

Ct

W = Unit weight of fill material in pounds per
cubic foot.

Bt = Width of the pit at top of anchor in feet.

Calculations by applying this formula showed that the total
resistance is 131 tons which was 12.6 per cent less than what the

Authors had assumed.

Shri Fateh Chand did not favour the neglecting of skin
friction. The safe load of b tons per square foot assumed in the

design was, in his opinion, on the high side.

He folt that the method described was useful where the
hecessary equipment was available ; but District Bo.a.rds yho
generally do not stock such equipment constructed bridges with

* This and subsequent comments were received in writing.
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well foundations occasionally. Purchasing the necessary equip-
ment for a single work would push up the costs.

The conventional method of applying kentledge by sand
bags on the other hand, required no elaborate gadgets.

Also the costs of sinking could be reduced if a height
of sinking more than 4ft 6 in, adopted by the Authors, were
employed.

Tilts could be controlled by loading the higher side with more
sand bags.

Shri M. P. Apte, Joint Author, in reply, to the difficulties
of fixing the anchorage in water raised by Shri Antia, Shri
Nadirshah and Shri Nambiar, said that water round the well
did not present any difficulty. It was not necessary to bury the
anchorages. The bullies shown in Plate I1I of the Paper could
be placed on the ground and loaded. If the water round the wells
were shallow the joists could be placed in the water above the
bed level and the anchorage would be equally effective so long as
sufficient load to allow for buoyancy, was placed. If the depth
of the water was substantial, the anchoring could be done by
employing pontoons, as mentioned in }1is introductory remarks.
Two pontoons loaded with the required kentledge could be
connected to the 24 in. by 7% in. R. 8. beams which were used in
the arrangement described in the Paper. The pontoons and the
girders could be floated near the well and then the kentledge
applied with jacks. If the connection between the main joists and
the pontoons was adjustable the method could be used in tidal
streams also.

Shri Nayak had mentioned that the rate for excavation of
sand assumed in the cost analysis was low. The cost of kentledge
by jacks worked out to be lower than the cost of the kentledge by
the ordinary method even if the rates given by Shri Nayak were
assumed. If the excavation in sand was very expensive, it could
altogether be dropped and the anchorage could be provid’ed above
the ground level as mentioned before. ~ Moreover the bigger the
kentledge required the cheaper would be the arrangement of
applying the kentledge by hydraulic jacks.

Both Shri Roy Chowdhury and Shri
asked w.hether the thicker well stgining would nof%g,ex};c;)l:el:ldm%arg
econom.xcal than applying the kentledge externally. As shown in
appendix N.o. I.I of the Paper a kentledge of 200 tons costed about
Rs 600 while increasing the weight of the well by 200 tons requi-
red concrete of about 3,100 cu. ft. which costed about Rs 6 003.

KeNTLEDGE BY HYDRAULIC JACKS 573

Replying to Shri Khurana and Shri Antia regarding the
strength of the anchorages used, Shri Apte said that it was safe to
assume the strength of the anchorage as equal to the weight of the
soil filled over the anchorage. In the Author’s opinion, at the
time of the failure of the anchorage, the pull would be equal to
the weight of the soil filled over the anchorage plus the resistance
to shear along the vertical planes along which there was failure.
In sandy soils this shear resistance was due to the internal friction
of the particles while in clay soils the resistance was due to
cohesion.

Replying to the point about concentration of stresses raised
by Shri Nadirshah, Shri Antia and Shri Shenoy, the Author
said that if the area of the bed plates and the packings were such
that the safe strength of the concrete developed at the time of
applying the kentledge was not exceeded, there would be no
damage to the well steining. If the kentledge was big necessitating
the use of a large number of jacks, it might be necessary to
provide a continuous ring of bed plate designed to transfer the
load uniformly.

Referring to the querries of Shri Chandrasekharan, and
Shri Nadirshah, the Author said that the value of 4 cwt. per sq. ft.
of surface area for the skin friction was based on the experience
of well sinking work in similar conditions in other bridges in the
same region. The assumed figure tallied fairly with the maximum
kentledge applied on the work. On page 26 of the Paper it was
stated that a maximum kentledge of 180 tons had to be applied.
This was for a height of 40 feet and hence the surface area of
frictional resistance was about 1,400 sq. ft. Thus due to the
external kentledge, the friction worked out to nearly 290 1b per
sq. ft. Adding to this the weight of the steining, say about 132 1b
per sq. ft, the frictional resistance worked to very nearly 4 cwt.
per sq. ft. The least kentledge required for some of the wells was
about 60 to 80 tons. The estimation of the maximum kentledge
required will have to be made by the engineer in each case before

putting the anchorages.

Replying to Shri Nadirshah regarding the anchorage when a
large number of jacks had to be used, the Author said that in
his introductory remarks, Shri Nagarkar had already given a
solution. A number of jacks could be placed over the well
steining above the jacks Z-type frames. The vertical leg of this
frame would be about six feet and the top and bottom horizontal
arms about 1 ft 6 in. and 10 ft in length respectively. All these
frames could be connected by R. 8. Joists on all the sides of t:he
well, This arrangement had not been tried but he felt that with

suitable modifications it would work well,
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Replying to Shri Fatehchand, the Author said that the
reasons for the adoption of the height of 4 ft 6 in. steining at &
time were already given on page 25 of the Paper. He was not
sure if a height greater than this would be convenient for the
working of sinking machinery or economical.

Disagreeing with Shri Fatehchand that bridges with well
foundations were constructed only rarely he said that arranging
for R. 8. Joists was not difficuls.

Answering Shri Nambiar, the Author said that applying
sufficient and quick kentledge was a golden rule for preventing
“ blowing in ** unless one edge of the well was touching rock,
big boulder or some such obstacle. By the application of suffi-
cient kentledge the well must sink down immediately and !Jhe
blowing in from the sides would be prevented. When blowing
in took place, the soil near and below the well cur_b became loose
and so kentledge became more and more _effective. Normally
blowing in took place due to the hydrostatic pressure difference
between the inside and outside of the well. The water level inside
the well should be kept high by pumping water into the well, as
due to grabbing there was a natural tendency for the water level

inside the well to go down.

Replying to Shri Antia, the Author pointed out that both
the pile foundations and the well foundat}ons had their own
advantages and disadvantages. Under Indian conditions well
sinking would continue to be used fqr many years to come. Where
scouring was anticipated, it was difficult to make piles stronger
against lateral forces while the wells were naturally much stronger
to resist these forces. If the bearing capacity of the ground was
taken account of in the design, wells could be founded at much
higher level than the piles and were therefore cheaper,

Lubricating the well with oils if it had w ;
was an ingenious idea. orked economically
He felt that two separate circular wells
gink than the twin octagonal wells.
ledge and could be sunk truly a
difficulty.

were much easier to
They required lesser kent-
nd quickly without much

Replying to Shri Narasimham,
and Shri Fatehchand, the Author said
as shown in Plate II of the Paper,
kankar. Moreover it was at g
ground level. Before plugging t
were tested and the bearing ca

Shri Chandrasekharan
that strata met with was,
hard clay with black sand and
depth of forty feet below the
he wells, 10 per cent of the wells
pacity of 5 tons per sq. ft. was
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found to be safe. Actually the well sinking was stopped five feet
above the estimated level as the strata was found to be suitable.

Shri Narasimham and Shri Shenoy wanted to know why
the friction of wells was neglected in designing the foundations.
Usually wells were founded a few feet below the scouring level
and they could not be treated as piles. It was customary every-
where to neglect the skin friction in the case of wells and it was
on the safer side. In the present case, for example, the frictional
resistance varied from 60 to 180 tons and to determine how much
of this was offered by the ground below the scour level was
difficult. Also the minimum diameter of the well was governed
by the dimensions of the dredger which had to be used and it
was not possible to reduce further the diameter of the well.

The cross section of the river given in the Plate II was as
actually revealed during the progress of well sinking work.

The sub-soil water level was about R. L. 50 in the summer
season.

Replying to Shri Roy Chowdhury, Shri Apte said that
twelve 32-inch diameter bands were used in the well steining,
which was designed to withstand all forces specified in the
Indian Roads Congress Bridge Code.

Replying to Shri Narasimham regarding the injection of
clay into sand to prevent scouring effects, the Author said that
laboratory experiments must be supported by field experiments
and observations for a number of years before it could be adopted

by engineers.

In conclusion, thanking the various speakers, Shri M. P.
Apte, said that the constructive comments made d}lrlng the dis-
cussion have encouraged him to make further experiments.

Shri K. K. Nambiar (Chairman) winding up the discussion,
referred to the point about the use of piles instead of well foun-
dations, and remarked that considering the conditions prevailing
in the country, the nature of the rivers that had to be bridged
and the numerous works in the Five-Year Plan, well sinking
would be adopted for many more years.

The new method, in his opinion, had its own limifiations. It
was difficult to adopt it where wells had to be sunk in standing
water. On the other hand, the method was quite useful for re-
moving cants and tilts. Concentration of stresses occurred at
Points where hydraulic jacks were applied and some method to

12
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distribute the stresses over a larger area of steining was
necessary.

Questioning the accuracy of calculations for the resistance of
the anchorages, the Chairman cited the case of testing the bga.ms
of the Palar Bridge* where a similar method of loading by jacks
was adopted. Even though the weight of the anchorages used
there was calculated as 100 tons it was found that they took loads
in excess of 160 tons. In addition to the weight the shea}rl resxfse-
tance of the soil came into play. The Authors were on the sa
side in taking 100 tons as the weight of the anchorages.

He thanked the Authors for their interesting Paper.

*Paper No, 164 published in the Journal of the Indian Roads

Congress, Vol. XVII-3, January 1953,

Discussion on Paper No. 166*

‘“Location of Roads in Hilly and Mountainous Country’’
By
B. CEAUDHURY
Friday, February 5, 1954

Shri H. P. Mathrani (Chairman) introduced the Author and
said that the main object of a road was to provide the means
for economical transport. All roads, particularly hill roads, should
be so aligned and constructed that the cost of transport was
reduced to the minimum. Msaintenance, too, should be economical.

The Author, had mentioned the gradients adopted. But
there might be deviations from these standards. Where traffic
was very light, as in the case of jeepable roads, these might have
to be lowered. The efficiency of the internal combustion engine
fell with the increase in altitude, roughly at a rate of 4 per cent
for every 1,000 feet. So for hill roads in general higher standards

should be adopted.

Shri Mathrani stressed the need for curves having radii as
large as possible. Further, he pointed out that sharp curves at
steep gradients should be avoided. Concluding he said that the
standards described in the Paper were applicable to the special
conditions obtaining in Assam.

The Author, Shri B. Chaudhury, introducing the Paper
said that after the partition of the country the Assam P. W. D,
was faced with the difficult problem of constructing long lengths
of hill roads in parts of the State. People living in those areas
had no proper means of communications. Consequently they
had lost their markets and also their supplies were cut off. A
heavy programme had to be pushed through at a time when there
was dearth of personnel experienced in the construction of hill
roads. Instructions therefore, had to be wtrltten for their
guidance. These were modified from time to time. ’I.‘he Paper,
was a compilation of those instructions suitably amplified.

The Author made the following changes in the Paper :

(1) Page 44, Table - The words ‘ Approximate Percent-
age”’ to be substituted for the words ‘‘Per cent”

occurring in column 4.

e aetpitrram.
* Published at pages 41 to 57 of Vol. XVIII-1 of I.R.C. Journal,

December, 1953,
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(2) Page 46, first line below sketch — read XY = 1600
for = 1600.

(3) In line 4 of para. 2 on page 52, substitute the words
“ man-day » for the words * coolie-day .

(4) In line 2 of the penultimate para. on page 82, insert
the word * junior” before the word °‘technical”

occurring at the end of the line.

(5) Page 83, para. 10.1—Read * One Assistant Engineer ”’
instead of ‘“ On Assistant Engineer”.

(8) Page 54, penultimate para. line 1 — Read 1000 ft for
100 ft.

Shri K. K. Nambiar said that the data furnished in the
Paper regarding the personnel to be employed, tools and plant
required for the investigation and the approximate cost, etc., was
very valuable to engineers who might have to take up such works
in future.

In para. 1.4 the Author had rightly enunciated inci
that the alignment of a road should be};uch as to en;];)ele p:;%(i}:}l)el:
to travel with ease and safety and that the expenditure of motive
power and wear and tear of the vehicle should be reduced to the
minimum. At the same time it should also be ensured that the
cost f)f construction and the maintenance of a road was as low as
possible. In trying to reduce the cost of construction it was
false economy to lower the standards of alignment and design of
the road. Poor alignment resulted in increased cost of vehicle
ope;'a,tifon, be:ause the cost of transportation included both the
cost of construction and maintenan
o ce of the road and the cost

In paras. 3.2 and 3.3, the Author had suggeste i
adop.tior} on hill roads. These standards coulggnob geg;?ilr??:sr:(ﬁ
application as the design of grades depended upon the merits of
each case, e.g., the nature and volume of traffic to be expected, the
terrain and the rainfall of the area, etc. For example, it was ,well
known that a safe and convenient ¢ Coasting Grade » for passen-
ger vehicles was 5 to 6 per cent or 1/20 to 1/17. If the slopes were
steeper, change of gears was necessary for ascending the slopes
and brakes had to be constantly applied to keep the speed within
llmxts during descending. A grade steeper than 6 per cent was
dlsac}vantggeous to descending vehicles in all respects except for
gonmderatlons of fuel consumption. Therefore, 6 per cent orl
in 16 should be the maximum gradient that should be allowed.
If the surface proposed to be provided was cement concrete and
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if steel-tyred bullock carts in large numbers were expected, a
grade steeper than 1/20 should be ruled out as the iron-shod
hooves of bullocks slipped on such steep gradients. If the need
to cater for all types of vehicles was considered, 5 per cent or
1/20 should be the limiting grade. This gradient allowed for the
climbing up of all normal passenger vehicles in top gear and the
climbing down withoutapplication of brakes. Ability to maintain
a constant speed without change of gear avoided traffic jams and
increased the capacity of the highway. Continuing, Shri Nambiar
said that trucks found difficulty in negotiating grades exceed-
ing 8 per cent and gear shifting was essential on steeper grades

Thus the type and volume of traffic must necessarily have a
bearing on the standards of grades to be adopted.

Another factor to be borne in mind in the case of roads con-
structed at very high altitudes was that vehicles designed for
use in low altitudes tended to lose power at high altitudes neces-
sitating a further reduction in grades for ascending slopes.

In para. 3.5, the Author had indicated the radii of curves
to be adopted on hill roads. In this connection a distinction
should be made between ¢ blind curves” and ‘ open
curves . ** Blind curves ’’ were ‘‘ outside curves ”” round the hill
or spur and *‘ open curves > meant ‘‘inside curves’ heading a
gully or a ravine. The California practice was to have a minimum
of 200 ft radius for ¢ blind curves’” and 100 ft for ‘‘open curves”.
Sudden variations in curvature were likely to mislead traffic and
lead to vehicles getting out of control. This should, therefore, be

avoided.

Shri Nambiar pointed out that no mention had been made in
the Paper regarding combination of curvature and grade. A good
alignment should aim at & balance between grade and curvature.
The following principles had to be borne in mind:

(1) Curvature at the bottom of a steep grade should be

avoided.

(2) Combination of vertical summit curves and sharp
horizontal curves was dangerous particularly for night
driving. -

Where deviation was to be made it was often found better to

sacrifice grade for improved alignment.

Another well-known principle in deciding upon a grade line
was to provide an economical balance between cutting and filling.

The suggestion of the Author on page 52_ regarding inspection
of the alignment on completion of the preliminary survey by a
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senior officer, namely the Superintending Engineer or the Chief
Engineer, was a very sound one. Shri Nambiar had had two or
three instances where a special staff consisting of a sub-division
was employed to survey some ghat roads and after the entire
survey was completed and the project estimates drawn up, the
estimates were found defective and were returned with sugges-
tions for re-location. 1If the alignment had been inspected by &
senior officer on completion of the preliminary survey itself, such
duplication of work and waste of money could have been avoided.

Concluding Shri Nambiar said that it was desirable to make
a final inspection of the project after the final plans were com-
pleted and the project was ready for being put on tenders. Such
an inspection was obligatory in some of the States of the U.S. A,
and was commonly referred to as P. S. and E. Inspection
(Plans, Specifications and Estimates Inspection).

Shri B. N. Bhadhuri remarked that infructuous rise and
fall of the alignment was, in many cases, unavoidable. Where a
deep gorge was met, there was no choice but to lose height and
rise again. For example the proposed alignment of the alterna-
tive route to Kalimpong from the east of Tista, rose from about
400 to 3,000 ft with a gradient of 1 in 20. It had to cross river
Ryang at about 1,600 ft. The loss of height could not be
avoided. Again, in this section a long length of 7 miles of the
alignment had to follow the same contour round s steep hill
about 3,000 ft high. As an alternative it was proposed to con-
struct a tunnel about 3,000 ft long. It had the great advantage of
reducing the length and curvature. In the old Kalimpong road
the ruling gradient of 1 in 12 had to be maintained by introducing
a loop and increasing the length at one place.

Shri Bhadhuri suggested that for speed i
a 10-ft wide road should be built first and a,ﬁ cu{yverign:t}f‘;lff&ogé
completed. Side drains and retaining walls, too, should be com-
pleted to avoid heavy slips. Further, the re b
should be accompanied by that of a Geologist.

Referring to para. 7.1 relating to the study of
for hilly areas, SI}ri Bhadhuri pointed out tha.g one(;%[é{‘logg am£ﬁz
maps were not spnta.ble. They should be enlarged to u scale of
4 inches to a mile. For the Kalimpong road he got the maps
enlarged to 4 in. to a mile by the Survey of India,. P

The strength of the party proposed in para. 8.2 of r
was too ina,dequa.te._ For steep slopes and dens;e c;o:::tsl’ggge
labourers and technical men were wanted for quicker and better
results. Help from the forest guards and labourers was essential.

port of the engineer
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Reconnaissance and preliminary survey should be combined.
The most essential work was to cut out a foot track at least 2 ft
wide near the alignment for the safe and speedy movement of the
party. The cost of this should be included in the estimate for
surveying. The party should be provided with binoculars and
levels. The estimate should provide for sufficient porters,and
tents as well as first-aid boxes. If provision for all these were
made the estimate for surveying would cost about Rs 2,000 per
mile, including the cost of 2 ft wide track.

Shri N. D. Daftary said that the information regarding
progress of field work that could be expected and the likely costs
of survey, etc., were very interesting. He pointed out that no
mention was made in the standards for superelevation at page 43
of the Paper. In Bombay State, for the Bombay-Poona Road,
the maximum superelevation provided at any curve was limited
to 1in 10. This was necessary because superelevation greater than
1 in 10 was considered to be uncomfortable and unsafe for bul-
lock carts because of the steep gradients. The maximum gradient,
was restricted to 1 in 12 for short lengths not exceeding 300 ft, as
stated in the Table at page 43 of the Paper. He wanted to know
whether that was compensated for at curves and for super-
elevation.

For horizontal curves, he suggested a minimum radius of
80 £t for roads with very heavy traffic.

Regarding the equipment for reconnaissance and survey,
Shri Daftary suggested inclusion of a pair of binoculars and a
camera. Provision for jungle cutting was also necessary under
reconnaissance and preliminary survey.

Shri B. Chaudhury, the Author, replying to Shri Nambiar
said that as stated in para. 3.2 of the Paper and also by
Shri Mathrani, the gradients suggested for hill roads were for
first class or important roads. For unimportant roads, the
gradients could be steeper. In the area concerned traffic was
very light and recommendations given were considered adequate
for minor roads. The curves could, however, be eased and
widened later on as traffic demanded.

Referring to Shri Bhadhuri’s comments that infructuous
rise and fall could not be avoided while crossing a river or a steep
hill the Author stated that diversions or detours in such cases
were unavoidable and depended on the nature of tl}e terrain,
Regarding the introduction of loops at certain places, it had been
stated in para. 7.2 of the Paper that such loops or zig-zags could
be introduced when no other alternatives were available. It was
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not found necessary in Assam to construct side drains where only
10 to 11 ft wide formation was under construction, because it was
possible to let out storm water at convenient points without any
damage to the formation even under the high rainfall conditions
obtaining in Assam. However, where the soil was sandy, it was
difficult to avoid expenditure on side drains.

One inch to & mile maps were consulted because maps to a
bigger scale were not available. Before starting reconnaissance
the construction of a pathway might not be necessary if cart
tracks or footpaths connecting villages already existed.

Referring to Shri Bhadhuri’s suggestion that reconnaissance
and preliminary survey should be taken up at one and the same
time, the Author considered that it was not necessary as that
might result in wasteful expenditure on preliminary survey in
case the alignment was found unsuitable at a later stage. The
Author agreed that amenities like a radio set, conveyance, ete.
should be provided for the survey staff, if possible. ’ '

With rega'rd to Shri Daftary’s comment about the standards
of superelevation, the Author pointed out that these had been
omitted deliberately as the Paper dealt with the survey and
location only and not with the construction of hill roads. I. R. C
Paper No. 119 b)f the Standards and Specifications C;)m'mit:.tee;
permitted a maximum superelevation of 1 in 15.

The Author subscribed to Shri Daftary’ i

. t ¢ Y's view tbat th
grg.dlent of 1 in 12 was high. But for reasons already :tatede
this could not be helped. A minimum radius of 80 ft was nc;
doubt better, but meant extra cost for construction.

A pair of binoculars and a cam
party and shouig v jors and era were an asset to the survey

Shri H. P. Mathrani (Chaj ind; : .
thanked the Author for his (Pa‘;gx.nan) Winding up the discussion,

Discussion on Paper No. 167~

‘“The Design of Small Bridges and Culverts ”’

By
(GOVERDHANLAT,

Saturday, February 6, 1954

Shri U. N. Mahida (Chairman) called upon Shri Goverdhan-
lal to introduce his Paper.

. Shri Goverdhanlal, in introducing his Paper, said that he
had felt a need for a Paper of the kind while dealing with
estimates for minor bridges. A note on the subject was first
drawn up and the Paper is an enlargement of that note.

Large mistakes are generally made in the run-off calculations
from catchments. So the Paper recommends rational methods
for calculating discharge in preference to empirical formulae,
Data for the varied conditions prevailing in India are not readily
available. Young engineers, in his opinion, should study available
rainfall data with a view to establishing a simple relation between
rainfall and discharge under various conditions in India.

Shri K. K. Nambiar said that the Paper was very interest-
ing and useful specially to young engineers. It dealt mostly with
‘hydraulic features such as the design of waterways. Except for
the two Plates 4 and 5 which gave details of arches and R.C.C.
tlabs, no mention of superstructure design was made. Details
about the selection and economics of different types of culverts
would have added to the usefulness of the Paper.

Referring to page 188 of the Paper, where it had been stated
that heading up at the inlet and the velocity through the vents
increased till discharge through the vents was equal to that of the
stream, Shri Nambiar said that increased heading called for
increased height of embankment and increased cost in protecting
the bank from erosion. Insuch cases, the saving in cost of pipes
would have to be viewed against the additional expenditure of
embankment and revetments.

T m——

- *Published in the Journal of the Indian Roads Congress, Vol. XVIII-2,
December, 1953, pages 123 to 214. .
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The base width of the wall to retain haunch filling, as shown
in the tabular column in Plate 4, was on the underside. For a
span of 40 ft, the base width of face wall was given as 2 ft for
stone masonry and 2 ft 3 in. for brickwork. If a section were
taken at the pier for a 40 ft span which had a rise of 10 ft, it
would be found that the roadway was 13 ft above the base of the
face wall. Therefore, the base of the face wall should have
sufficient width to retain 13 ft of earth filling and a surcharge
equivalent to the liveload on the bridge. Insufficient thickness
caused longitudinal cracks. He had occasion to observe such
longitudinal cracks due to insufficient section of the base wall in
many laterite or brick masonry arches in the South Canara
District of Madras State. Also, cracks occurred due to the vibration
of the arches under traffic. The arch ring under the face wall was
not as resiiient as the central barrel of the arch and would not
vibrate in resonance with it because the masonry face wulls at
the ends acted somewhat monolithically with the arch rings and
made that portion of the arch stiff.

The remedy adopted was to tie up the face walls by mild
steel tie-rods running right through from one face to the other.
Several laterite arch bridges strengthened in that manner could
be seen functioning satisfactorily even today. "

In thick R. C. C. slabs it was necessary to put some reinforce-

ment at the top to take care of warping stresses. Plate 5 showed .

that the top was left without any reinforcement.

Shri K. F. Ant'a said that in the Railways different
values for the coefficient in the Dickens formula have been evol-
ved, taking into account the shape, the size and the slope of the
catchment, and they had fairly good results.
different values were used for the fan catchment a
catchment, and so on. There was yet another formula, that of
Gordon Acorn, which the Author had not mentioned and which
had been used by the Railways. It was applicable to hilly country
and was originally used in Khyber Railway. Its latest appli-

cation was on the Badmi-Barkhera sectj
Railway. ection of the Central

For instance,
nd the gully

Shri Antia wished to know
Article 4 had given satisfactory
that Article 8 “ Alluvial Strea
before Article 7 ¢« Fixing D
regarding application of Lacey
" would have been helpful.

if the rational formula given in
results in practice. He suggested
ms—Lacey’s Equations  be put
esign Discharge .  Limitations
8 and of the rational formulae
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It had been mentioned that discharges should be worked out
by all the three methods but the limit of area beyond which the
application of all the methods did not yield satisfactory results
had not been indicated.

For this purpose classification of drainage structures was
necessary. Structures with spans of 100 ft and over might be
classed as major bridges. Structures with spans from 20 to 100 ft
were minor bridges and those having spans under 20 ft were
culverts. The Railways had only two classess of bridges: major
bridges were those with single spans of 60 ft or multiple spans
of 40 ft and above. -

In Article 9 mention had been made of the linear waterway of
bridges. These remarks applied to alluvial rivers but paragraph
9.5 mentioned streams not wholly alluvial. The co-rela:mo’rz
between discharge and linear waterway of ‘‘ not wholly alluvial
streams should be indicated.

It should be clearly indicated that tl_le' formulae for scour
depth should be used as guides and not 'rlgldly app]u?d. (21t1ng
the examples of River Narbada and & tributary to .Rlver Tapti,
Shri Antia said that his experience was that no rigid rules were
applicable for finding the depth of scour.

were cages, for example in extreme west Gujerat,
wher?ﬁlf]a.nd was as,ﬁat as a billiard table an.d streams flowed
without any defined waterway. In such cases, it was almost an
impossibility to know where the water was going to flow.
Experience and judgment were the only guides in such cases.

ail link, which was completed very recently,
pipeO:u%:rtL:s?%er ft diameter were installed. T.here was one
danger in pipe culverts, particularly corrugated iron pipes, it
they were not properly installed. They had & tendency to dis-
tort and become elliptical and also to sag in tl}e middle of the
culvert length. The sagging resulted in the filling of the lower
curved portion of the culvert with bed material and reduced water-

way was the result. . X
i i ider the
i Antia suggested to the Roa(_is Wing to consider
Pape?'hl;s 'oll:e1 nuclilgm of a Constructlona! Manual as such a
manual would be of great help to young engineers.

. ikere referred to para. 3.3 of the _Paper yvhlch
gs.vesvl:l‘fx;' xﬁngg; from 450 to 873 for the coei’ﬁt!::ent. C in ths
Ryve’s formula. Those values were suitable for tBe rllvllers an
streams in the South Eastern and Central regions. uttt, eval:e:;e
t00 low for the catchments in the area between the Vz.e% erri{ ats
and the Arabijan Sea. His experience of the Sout onkan on
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the West Coast and South Orissa on the Kast Coast was that
values of C ranging from 1,000 to 1,500 were necessary. In
limited area within 100 miles of the Western Ghats, a value as
high as 2,000 was required. In the absence of such a recourse,
the figures of discharge fell too short of those calculated by
Kutter’s formula. e suggested that the country be divided into
suitable zones, and a set of 3 values prescribed for each zone
instead of 3 values common to the whole of the country. Such a
zonal division had been made by the I.R.C. Bridge Code in the
case of wind pressure. :

In the example given in para. 13.8 of the Paper, the regime
depth had been worked out as 12.1 ft and the maximum scour
depths as 41, 31 and 24 ft respectively for the three linear water-
ways given in the example. A silt factor of 1.2 had been adopted
in the calculations. Supposing that within these depths soils
having different silt factors were met with, Shri Golikere wanted
to know how the Author proposed to modify the results having
regard to the depths of these strata having varying silt factors.
Medium clay or hard clay was more difficult to scour than sand,

though clay had a smaller silt factor due to much finer
particles.

In para. 14.1, three rules had been given specifying a mini-
mum depth of foundations below the maximum scour line, subject
to a minimum of 6 ft for arched bridges and 4 ft for other types
of bridges where the bed is erodible. Taking the case of
bridge built across a straight reach of river and having an
adequate width flooring (i.e. width from recognised formula
or from the thumb rule of 1.5 L on the downstream side and
0.756 L on the upstream side of the ventway, L being the diffe-
rence in level between the M.¥.L. and the Hoor surface), the
normal scour depth D would obviously be the depth of scour
expected t0 ococur immediately upstream or downstream of the
flooring. In such a case, he was of opinion that it was
sufficient if a minimum depth of foundation, as calculated by
Rankine’s or other recognised formulae, was provided below the
floor level and not below the maximum scour line.

Shri Golikere recommended the following addition to
para. 156.4 : »

. ** Where there is great disparity in the leads
pal materials of construction and
steel have to be transported over lo

this thumb rule is not recommended but the economical span

based on thg equation in para. 15.2 should be worked out. This
applies to big as well as small bridges.”

t for the princ:-
especially when cement and
ng distances, the adoption of
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i ide a total linear
tate, the practice was to provi
wate{'lvlvslgagrrlg?nisn:hemore than that computed for five vglu}elas of
discharge, velocity and height of ventway. Thus, if the discharge

was 10,000 cusecs, ¥ = 10 ft per sec., L = 12 ft.

10,000

Linear waterway to be provided = jo——5—— 0.9 fe

i i i . Referring

imi tice might be current in other States also
?(:TIILQZé)J::i;n Esizl 4+ St in para. 15.9, he yvanted the Author
to clarify in what respect the equation was an improvement over

the above.

| i 16.1 and Plate 5 of the Paper, it is seen that
the w[{igzgl:fgtr{:ll))l:cking wall worked out to be inadequate, for
example the length of the bearing for a 10 ft span=0_.5 -4 0.04x 10
=11 inches. So the width of the wall over the backing abutment
—mes only to 4 inches. This 4-in. wide backing wall .would have
cob R. C. and even then its ability to withstand dquct hefwy
1v?:')hegl lo;td ‘ impact and tractive forces would have.to be investiga-
ted. It mig’ht even be cheaper to increase the top width of the abut-
mer'lt aud provide a masonry or plain concrete backing wall.

i her for
T arate tables, one for brick masonry apd anot
stonélggsienli'y, were desirable in place of Table 16.1 on page 168

of the Paper.
The following should be added to para. 16.2:

“ wings and abutment are founded (a) on diffe-
rent k‘th(llzn ozhf}oil o% (b) at different levels on the sa!;me but
yielding kind of soil (i.e., other than rock), small gl?psle; :)tuld br;
joft between the abutments and wings right fron} t :h 4_)“ 0;1 (;
foundations up to the bottom of parapets to obvx:teld eb ill-e ics
of any possible unequal settlement. _Thl?, gap shou e packe
with ruberoid or other suitable material.

thor had rightly stressed the necessity of affording
prot::l:ieorf& tuo prevent the retrogression of tl'le bed. Ttl;\e l&welrmg
of bed levels in the vicinity of three bridges on the ba.fdras-
Calcutta National Highway and at two raulwa.yk n]ges
about half a mile upstream of the road bridges has lg&denl P a,cg
in the course of the three-quarters of a century thaf, a % a‘ﬂse
after the construction of the bridges. In the rall.way ridges
the sill was about a foot proud of the b_ed levels 1mmed1at.e!y
downstream. One of the three road bridges had colla.ps.ed in
December 1952. The bed level 15 to 20 ft downstream of it had
been found to be'2 ft lower than the bottom level gf the founda-
tions. For the case of the two standing road bridges, the bed
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level 30 to 40 ft downstream was a foot or so lower than the
bottom of foundations. ‘ :

Shri G. Gupta wanted to know whether the formula
»}— = % was applicable under Indian monsoons and

whether any actual experiments had been done by means of
automatic recorders.

Shri Gupta felt that in order to determine I,, information
available in the rain gauge registers of the Meteorological Depart-

ment might not be adequate since the raingauges were read at
24 hour intervals only,

Shri M. P. Apte referred to the section of the abutment
given at page 167 and said that there would be heavy concentra-
tion of stresses at the rentrant angle in the section of the abut-
ment shown in Fig. 16.1 of the paper.

Referring to the relation between the intensity and spread
of storm, given at pages 137 and 138, Shri Apte suggested the
collection of local information. Reliance on the figures given by
Fig. 4.10 would not be correct when applied to places in close
proximity, when there was much difference in the intensity
of rain. For instance, at Bhandardara the rainfall was nearly
300 inches per year while at a place named Rajuri, which is only
about 6 miles away, the rainfall was bardly 20 or 25 inches. For
such areas it was not correct to rely on the figures given in

Fig 4.10, and the formula given should be used as & general
guidance only.

On page 159, the maximum scour depth was given as 1.5
times the normal depth. Shri Apte thought that the scour depth
for alluvial soils was only 1.27 times the normal depth. Also
when scour was taking place the silt factor of the river was
changing and it was not clear how far the calculations would hold
good with the changing silt factor. Shri Apte felt that more

information on the subject would have increased the value of the
Paper.

The Author has recommended that site of the bridge should
be such that it should be on a straight reach of the stream. In
some cases it was possible that skew currents could develop
during floods even though the flow was normal. It was necessary
to specify the extra forces for which the design should be made.
Also, in certain cases there was likelihood of skew currents even
on straight reaches. So it was advisable to take a fow cross-
sections of the river upstream and downstream of the proposed
site and then determine the direction of the current in the river.
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i i i i  the retaining
. arajan said that the design of

wallsblcl):li al: alx\figbut.n.ilent and as & face-wall for. live load w»lmls
very complicated when the depth of the wall copsldered was 8/ma “.
Théye ui\fa.lent surcharges suggested by the Bridge 'Code ffolt;sm&“
rebain(}ng walls was many times greater ti}msan tlfe he’tghn o&tt:’ i gnwfe; !
i T lication of Spangler and Boussineq’s equ
lf{‘iiillfng Llht:aepa;'gss\lﬁe due to live loads gave very high values of

earth pressure.

Research studies with pressure cells shf)u'ld be xﬁadz :c; rif(i)x;(si
out the pressure due to live lo?,ds on a retaining fvra. zd various
depths. These studies might include the effect of layer d dye om
on the pressure distribution on retalning walls at variou pths.

i the Council might set
i H. P. Mathrani proposed that :

u asslg;ll'commibnee to study the Paper a.nd. publish a manual
og the subject for the guidance of young engineers.

i sumed that the slope of the section

In par?d]é:;,:itl)tnwv:assa:he same as that of the Lacey’s section.

undeg‘ con: think that the above assumption was gene.rally correct.

He (.hd pl(> the gradient in the locality had to be considered. The

O.rdmizrtiis near Sukkur passed through a small gorge near

?:Z:d:wne bridge where the gradients were four to five times
steeper than those a mile or two below.

tion of silt and how the canals behaved with
sus ngg xﬁl:te(}-?:lswere not known, I_{ennedy was the ﬁrst. to
b his formula from observations in the canals of the Punjab.
e nor tly, Lacey worked out formula from a larger amount
PN th’la.ls and rivers all over the world. For canals aqd
O'f " ogind Shri Mathrani found that Lacey’s formulae did
ot & lnl u’nder certain conditions. It was found that ¥
go'ienacfe%yneither on the hydraulic mean depth nor _the mean
d:gth. While carrying silt in s%spenszogéi:gol:'{orkasinbfilfr::i:ngdoél;
i ity. herefore, water was d v i
:l%:lsnifg agrrladv;}z aull;unt of work done varied w1th. tlin.a welgll}ft (:1f
the material lifted and the mean he?ghb through whn’z lft was !1 teb .
So, for the present, he would advise that Lacey’s orgli ae be
followed for all equations, and not Kennedy’s for some and Lacey’s
for some others as was done by the Author.

In para 20.3 of the Paper the Author had sqggestedlithab t}m
spill zone of streams additional culverts be put in'to re 1e'\{ﬁ ﬂnle
pressure. Shri Mathrani would advise tha.!i as far as POSSI_bT te
culverts should not be put in because it was not posslxll he 0
determine the share of discharge that .pa.sse.d throgg those
culverts. It was best to widen the main bridgea ht,l:le as to
divert  the whole flow through the main river.. But where the
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culverts were unavoidable, great care should be taken in
designing them.

One of the engineers had raised the point about the varying
silt factors in the river beds and how they should be dealt with.
Actually, the formula of Lacey was based on the assumption that
silt factor of the material the river carried was the incoherent
material which formed the river section itself. At the same time
if one came across very much friable material in the bed or a
very much harder material than the silt itself, the conditions did

not alter. Shri Mathrani did not think any formula had been
evolved yet.

Shri B. N. Shenoy said that in most cases structures might
not exist within reasonable distance of the site of the proposed
bridge. One therefore had to evaluate the discharges using the
methods deseribed in articles 4 and 5 of the Paper. There would
always be a difference between the values obtained by the two
methods except in the case of streams having hard inerodible beds
with no sand or silt. This could obtain only in hill streams. In
plains, the beds of streams would generally be liable to scour
during high floods. So anless the discharge was worked out, using
the cross-section when there was scour it would not tally with the
discharge worked out from the catchment. Normally during inves-
tigation and surveys, the cross-section taken was that of the dry
weather stream and so discharge based on such a cross-section
should be less than the actual discharge. This aspect had to be
taken into account while attempting to reconcile the figures of
discharges worked out according to the articles 5 and 6 res-
pectively.

It was not always possible to locate the drainage structures
in the middle of a straight reach. Winding and meandering
courses should be trained for some distances above and below the
site 80 as to streamline the flow.

Shri J. T. Mehta said that the section of the abutment
given in Article 16 of the Paper was inadequate. Caloulations
using Spangler’s equations and 30 b per cu. ft. fluid pressure
according to the Indian Roads Congress Code of Practice for
bridges resulted in the resultant going out of the middle third.

Shri R. N. Joshi pointed out some printing errors and said
that the run-off from a catchment depended on the 'ocondition of
the catchment. For example, run-off due to light rain immedia-
tely following a heavy rain was more than that when the catch-
ment was dry. Shri Joshi was of opinion that the formuta
Q=A. Io. 7 was not applicable to large catchments. The
mention of unit hydrographs, in his opinion, would have enhanced
the value of the Paper.

———

Discussion on Paper No. 1638*

-« Stabilization of Certain Clayey Soils in India
by Heat Treatment”

By
Col. 8. K. Bosk
Saturday. February 6, 1954

. Zipkes (Chairman) calling upon Col. Bose to mtrodqc.e
his ll))zp::r i;&arkéd that ib) dealt with methods of stabili-
zation of black cotton soils near Poona. The emgham: wafs t()):;
heat treatment in order to cha.nge th.e heavy clay charac ;ar Ot 1
soil to a sandy one and stabilizing it by the addition of natura

clay soil and other stabilisers.

in i ing the Paper, said that the object
1. S. K. Bose, in introducing ,
of th?;nvestigation ’reported in the Paper was to find a"l metﬁmd
f building roads quickly and economically in clayey soils where
o \;lentional methods of road construction were expensive and
:‘on consuming. Such a method depended upon making tpa.xlmulm
::éeof the local material, viz., the stabilization of soil lolcal y
:wa.ila,ble using local materials téo %himaxm:;:; ?aflefn:l;eAchi?:::;
i of India revealed that more th : :

v th:osv(:lrlegzaher with black-cotton or alluvial soil both of wh1c}5

Wase difficult to stabilize. Although the title of the Paper referre
z’;)e:ta.biliza.bion by heat treatment of certain clayey soils, ll:egt
treatment was studied only when it v;'a.s ioundtphatt' ggge:-v hl?celf (()i : 3
i or not economical. Investigations .
:::eyri)e(ifj sgégz:?ull;esults, eg., stabilxza.t}on k\:vn'ill v&nour[s‘hzhgznt:

: iven in summarized form in the Paper. ° :
(;:é:rg?ndgb:ﬁgsglwhich covered several pages could bhe obtained
from the Author by those interested.

oportions of local coarse sand with bla..cli
cotton soil was tried. The mechanical a_na]ysm o; mlizfd al,I;a::;:]ad
and its index properties are included in Ta,blfe : waswrequired,
that at least three parts of sand to one part ot soi

This was not economical.

Mixing various pr

Soil _stabilization oil was mixed with black cotton soil
in proportions varying from 1 to 4 per cent an macted at opti-
mixing lime with it. The samples were then comp 8 hours and
mum moisture content and immersed in water for 48 hour

* Published at pages 215-245 of Vol. XVILI-2 of the Journal of the
Indian Roads Congress, Decomber 1953,
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tested for shear. The shear test results had not been included be-
cause of their very low magnitude. These ten samples mixed
with the oil and compacted at OMC were subjected to compression
tests, which showed that addition of oil invariably reduced the
compressive strength. The ten soil samples (Table 2) without
shell stabilization oil when compacted at QMO gave higher values
than when stabilization oil was added to the soil-sand mixes.

All the samples mixed with the shell stabilization oil disintegra-
ted within 12 hours when immersed in water.

Then cement stabilization was tried and it was found that
the addition of 30 per cent cement to black cotton soil yielded
poor results, the compressive strength being only 192 1b per 8q.
inch. Hence, a combination of cement and sand containing

various proportions of cement ranging from 6 to 12 per cent
was tried,

~ The Figure below shows a small correction obtained with fur-
ther tests on 12 per cent cement mix. It was observed that when
70 per cent coarse sand was mixed with 3y per cent soil, the best
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results were obtained for most percentages

Mere addition of 70 per cent sand without cemengt wa.solfme:sg:)em?g:
cal. Assuming that 350 1b per sq. inch was the minimum
strength for soil stabilization work, it was found that at least
8 per cent cement with 45 per cent of sand or 10 per cent of
cement with 35 per cent sand was necessary. This again was
uneconomical where sand had to be brought from long distances.
When tested for durability with 12 cycles of alternate wetting and
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i ight in each of the samples was never }ess
than 14 :)l;: l«;)esr?tmwt?::% was much more than thedpeamm\s&l’li)tlﬁ
value. Hence th; effect of lime on .the goil was s;u ie its With
the a'ddition of 8 to 10 per cent' lime, very goo dl"es‘:ersion re
obtained and in proportion exceefimg 4 per ce.nt th: 13&3168 o of
ilt and clay became difficult with c_oagu]atlon of par (: s ond
:l‘w results were not consistent. Ap important t}nngfntoh ice | was
the effect of lime in changing the 1nde?t properties o e mix
apparent from Fig. 6 of the Paper (p. 226).

drying,

i i t was then tried and the
bination of lime and cemen th
]A :VoeI:le lgiven in Table 5 (p. 228). An addition of 10 per celnt
;‘_esu tsnd 10 per cent cement to the soil gave satisfactory results
ime &

but this was also not economical.

hen studied. The soil was heated in
ﬁeaf gﬁg??ﬂ:rx;&: ﬁniformly and a very important change
glec(;:mé} | properties in the neighbourhood of 500 deg. C. was
P ysmaAp examination of Table 6 (pp. 229, 230) of the Paper
noticed. ?th t clay was turned almost to the ‘consmtenc.y'of
woud reveah at; treated soil, however, showed little reactivity
sa..nd. Thet ea}ro increase its reactivity with cement, clay was
with cem?int; adding natural soil to the heat treated product. It
mtroduced tgat there was an optimum moisture content beyond
was fouE ddition of clay reduced the compression strength.
Wwhich the aortions of lime were added to the heat-treated soils.
Bt e %POI; of lime was not noticeable to the same extent as was
But the e ﬁc the natural soil. This was nat}xral as there was
found Wl:;]e reduction in clay content. Also in the case of Road
(':[?nsl\?gras it was found that by addition of an optimum clay
Tar No.

- il a better compressive strength was
contqntdt ° t'}i‘%gl e::sglizt?er? given in Tables 7, 8 'and 9 of the
Soane ;I‘hé addii;ion of clay to heat-treated. soil up to the
Pa.tper. m content increased the strength three times with 10 g)er
gtla)n::m:emenfv or with 6 per cent tar. These results were then

applied to alluvial soil and the results shown in various Tables of

the Paper.
in the Paper showed that & method

of stabilization that was good for one type of si?;l :l})lt;.l;:)idnl?;
be applied indiscriminately to another. The re_snfx B o wined by
heat treatment of alluvial soil were not ashsaclltlsfa‘neabyt 25 those
obtained with the black cotton soil. A met 211 os poat 'informa_
bad been given in the Appendix qxr.arely for t?h ahear onforma-
tion, and once the method of stabilization by1 e;{ t,‘ton tment
desc’ribed in the Paper was accepted for b?,c ﬂfo fon 00;1 .
suitable mechanical device for the treatment in the

always be devised.

The experiments reported
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Corrigendum to the Paper

Page 220—Table 1
(b) Plastie limit read 32.4 instead of 34.2.

Page 221-—Last line
Instead of * maximum shrinkage
read * minimum shrinkage .

Page 222—Table 2(b). Remarks on samples 8, ¢ and 10
Instead of ““Samples 8,9 & 10 showed very little
change from Sample No. 7.
read “ Samples 8, 9 and 10 are non-plastic.”

Page 224—Line 7
Instead of ‘‘ as soil sample No. 10’
read ‘‘ as soil samples Nos. 1 to 10"

Page 232—Last but 8 line
Omit the words ‘¢ of moisture content ”’

Page 234-Para 18
Instoad of ¢ Fine sand 4.2
read ‘‘ Fine sand 24.0”’
add ‘¢ Coarse sand 4.2’

Page 237 —Line 3
Omit the words—*‘ Kaolinite group than to >’
Line 8
Substitute the word ¢ Kaolinite ” in place of ‘¢ Manto-
morillonite *’

Shri S. N. Gupta referred to the Author’s definition of
black cotton soilin para. 7, page 220, as a heavy textured clayey
soil derived from Deccan trap, and desired to know whether the
black cotton soil of West Bengal which was not always black
came under this definition.

There was variations in the black cotton soil. 8o, in his
opinion, it was desirable to.collect nation-wide data and evolve a
standard definition or classification of black cotton soils.

The study made by the Author had immense research value
and should be pursued even though it had little or no value in
practical application in its present form. Though heat treatment
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of soil in a road bed had not been accepted as an economic
method of so0il stabilization, the study had served to confirm our
knowledge on the subject, viz .

(1) Fine grained soils, e.g., clay or black cotton soil was
unsuitable for stabilization by bitumen or cement nor
was the method economical owing to the large sur-
face area required to be coated in the process and the
difficulty involved in mixing.

(2) For stabilization of black cotton soil it was necessary
to first upgrade the classification of the soil by the
addition of granular materials and then, if necessary,
to further stabilize with cement or bitumen.

It was, therefore, customary to select higher type soils for
stabilization by means of cement or bitumen. It was satisfactory
if black cotton or other clayey soils were stabilized by addition
of granular materials and made suitable for a base within econo-
mie limits.

He stated that regarding the method of heat treatment it was
said in para. 25, sub-para. 3, page 241, that compaction should be
completed before burning whereas in the next sub-para, on the
same page, it was stated that the previously consolidated forma-
tion should be broken into colds before burning, which appeared
to contradict the first statement. ,

Dr. H. L. Uppal referred to page 222, last para., and stated
that in his opinion, apart from the long haulage of sand for
stabilization, it was the process of mixing sand with black cotton
soil which made it uneconomical because of the very clayey and
gelatinous nature of the soil. Unfortunately, the soil selected by
the Author for treatment with sand was not as clayey as most of
the black cotton soils. If the soil given in Table 1 was judged by
the Group Index method, which gave the rating of soils in terms
of their clayeyness and coarse fraction, it had a Group Index
of about 25, whereas the Group Index of black cotton soil of
India varied between 20 and 50.

Referring to page 223, para. 10 (b), he wanted to know
whether the increase in the index values was due to proper
grading of the final mixture as a result of addition of sand. If
thefglra.ding of sand used had been given it would have been
useful.

It had been mentioned at page 224, top para., that the effect
of cement was tried on soil mixtures given in Table 2. But from
E:g. 5 it appeared to be a different soil with much higher plasti-
city index.



396 DISCUSSION ON

It was necessary to mention the basis on which the compre-
ssive strength of 250 Ib per sq. inch was considered satisfactory.
The Road Research Laboratory, Harmondsworth, where the
stabilization of a clayey soil had been carried out with cement
and lime, had raised the required compressive strength for a road
base from 250 to 400 Ib.

Also, in the U. K. study 2 per cent lime was considered to
be optimum for certain reasons, mostly due to capillarity and
saturation, and it was shown that the increase in compressive
strength when 2 per cent lime and 15 per cent cement was added
was 1} times than if 15 per cent cement slone was used. He
desired to know how the optimum percentage of lime had been
fixed by the Author.

The compressive strength was a function of dry bulk density.
It was, therefore, essential that while determining the compres-
sive strength, the dry bulk density should also be determined.
The lack of information about the dry bulk density did not per-
mit the reader to form a correct idea of the variations of compres-
sive strength given in Table 3, page 225,

Drawing the attention of the Author to the method of
estimation of exchangeable Ca and other cations given in Soil
Science, Vol. 42--1936, Dr. Uppal desired to know the details of
the method used in determining the exchangeable basis as given
in para. 13, page 225.

Mentioning that the temperature in the different areas of the
muffle varied so much even when the temperature recorded was
the same, because of the heating elements being closer to one
sample than the other, Dr. Uppal desired information on the type
of muffle, the procedure of heating, the time taken before the
mufile attained the desired temperature, and the quantity and
depth of loose soil.

The effect of heat on black cotton soil had been worked out
very much in detail, showing the physical, mechanical, and the
chemical changes brought about by various temperatures in
‘ Physics and chemistry of soils ” by Puri.

Shri B. P. Patel referred to Appendix mentioning that heat
treatment process was used in Australia. During his visit to
Australia it was ascertained that this process was tried and found
unsuccessful for the following reasons :

(1) Burning of the soil in situ by Irvine machine was
found very costly. :
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ine was capable of burning the soi} only to a
2 dTeL;)il?:fcgu:iél inches of top laver and this was not

sufficient.
As such, this machine was not now used in Australia.
3

i i i ting of soil in

ce in Australia showed that t}}e hea !
situ Exfiz;ffme would be successful only if some improvement
in theydesign of machine was made to reduce the cost of operation

and increase depth of burning.

i . tudy was a

i E. C. Chandrasekharan opined that the s .
tSh:tlif laboratory investigation on a selected highly plastic
:gfl ?)lfnthe black cotton type and two alluvial soils on their sus-

ceptibility to stabilization by different methods,

t mentioned the criteria for judging the
i Theoflsllﬁ}il:;b}illai‘gy Itl)? each of the different methOQS of stabili-
. c‘sac)f lso. the actual method of mixing and testing, anq the
Ay ,x:in ,s and advantages of the different m_ethods, qspeclally
?xl: orlt.atsc;ect ogf cost, were not brought out in sufficient detail.

ing the results of tests conducted in the Soﬂ. Resea.rqh
Lab§§€::;12% the Madras Highways Department, h_e said .that in
a typical black cotton soil obtained from the deltaic regions of
e Krishna, Andhra State, showed that the plasticity index
B’Wledr be réduc;d from 50 to 10 by adding about 4 parts of a
f::a.lly available ine sand and one part of tl}e bl?,_ck cotton soil,
the best combination of sand and the clay being 6 : 'l, the cos't‘ of
sand in this case being nearly Rs 30 per 100 cubic feet. ‘The
i ower with a North Dakota Cone pgnetrometer on a test
lt;f::llﬁngfgr the 4:1 combination afte}‘ soakmg. was only 180 1b
per sq. inch. Addition of 2 per cent ll_me, costing Rs 2 per cu.
ft., resulted in an increase of thq bearing power to 40.0 l'l;i per sq.
in.(’,h and reduction of plasticity mde; to7. It wa.stslgnld iant lt;o
note that addition of an extra quantity of 6 per cen sa111 A orﬂt1 :
best sand-clay combination would cost an amount equal to tha
of adding Jime, whereas addition of lime facilitated easy mlxll'ng'
Recommendations were, thereforg, made to add 2 }lw)exi‘cen:i tllin:
to the 4 : 1 sand-soil combination. The speaker e 1;ave . a
in black cotton soil areas where sand was rela.tnl;eg'l cheap,
combinations of sand and lime would be quite workable.

i ine strength of the saturated black cotton
soil ga;hlsg.}sl%fgﬁ&;?dg sand, gover that _without sand ha;.i beenf
taken by the Author as an improvement in the _waterproo mg.b(l)
the soils, caused by the addition of sand. While it was po;&n e
that the I’nixture of black cotton clay and sand mlght_lha.v;a 8 o;vn
a lesser moisture absorption than the black cotton soil alone for
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obvious reasons, the higher strength of the former, in his opinion,
was probably due to the presence of the cohesionless sand and
increase in mechanical bond rather than to any improvement in
the waterproofing characteristics brought about by an addition of
sand. However, an admixture of sand facilitated obtaining a
uniform mix of the black cotton soil with the oil, which was a
primary consideration in stabilizing such soils.

Development of chemical stabilizers was u
the Second World War with the primary obj
stabilizer that enable speedier construction, for
tion of the period of curing of 7 days required for soil-cement etc.,
and use of minimum amount of stabilizer involving least delay
and difficulties in transportation. Cost considerations forbade
the use of chemical stabilizers for peacetime operations.

ndertaken during
ect of obtaining a
example, elimina-

He agreed with the Author that, of the chemical stabilizers
used, Aniline-Furfural was the best. From his work and associa-
tion with the proponent of this stabilizer, Dr. Winterkorn, he
stated that by adopting a proper procedure with Aniline-Furfural
combination, excellent results could be obtained both for cobesive
and cohesionless soils. Aniline-Furfural in the proportion 2 : 1
was a quick acting and fast setting resin that yielded good results
with as little as 2 to 3 per cent of the stabilizer, The reaction
was 80 fast that the material set in the course of a few hours.
Retarders as coal tar, pitch or bitumen, could be added to suit
constructional convenience. The stabilizer combined the cement-
ing advantages of Portland cement and the waterproofing effect
of bituminous materials, resulting in what may be called a semi-
rigid, semi-flexible system. Besides combining with the organic
substances as rubber with inherent bactericidal and fungicidal
properties, when added to bituminous materials in small quanti-
ties, it improved their adhesive properties. It also permitted the
use of conventional road making machinery. Thus as a stabilizer
for both cohesionless sand and cohesive clay the Aniline-Furfural
combination, when suitably applied and Processed, had shown ex-
cellent results both in the laboratory and in the field. The only
consideration that came in the way of its use in peacetime opera-
tions was its high cost of nearly annas 12 per pound. In the light
of his suggestions, he wanted the Author to describe the method

adopted in admixing this stabilizer, their proportions and the
nature of reactions noticed ete.

From the testing works conducted in Madra
medium plasticity, he believed that there
developing suitable combinations of cement
zers for cohesive soils.
the minimum value of ¢

8 on soils of
was & wide scope for
and lime as stabili-
No mention was made in the Paper on
ompressive strength required of the stabi-
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lized soil-cement or soil-cement-lime. 450 1b per sq.- m(.:h: was
desirable. Current practice in the U. K. was to specify a minimum
laboratory strength of 250 1b per sq. inch on ) samples - of height:
diameter ratio of 2 : 1 for secondary roads. For the development

- of a large network of low cost feeder roads in this country it was

appropriate to have the 250 Ib per sq. inch figure as a tentative
minimum.

5 showed that higher compressive strength values are
obta'illla;lg(}or combinations %f the black cotton soil with 10 per
cent lime plus 3 per cent cement, and 10 per cent lime pl}ls 6 per
cent cement, than for 10 per cent cement plus 3 per cent lime and
10 per cent cement plus 6 per cent lime. Thusa higher percen-
tage of cement than lime did not seem to yield as good resu'lts as
the reverse of it since lime is cheaper than cement. A suitable
combination of lime and cement might prove & spocessful and
economical method for stabilizing highly plastic sqlls.

ining the increase in strength due to addition of
na.tu}':l ﬁi{giz]li]cott%n soil in & mixture of cement and heated black
cotton soil and cement, the Author had taken the relationship
between shearing resistance, cohesion and _a.ngle of mi.;erna.l
friction given by Coulomb. Coulomb’s equation was applicable
to a natural soil mass, the cohesion o__f the fine partlcle_s of which
was a function of the amount and thickness of water films on the
surface of the fine fractions. In his opinion it could hardly be
extended to a system where an external cementing medium, such
as Portland cement (of about 10 per cent), hfmd begx} uspd. Data
giving the volume changes in all types of soil stabilization would
have enabled a study of the compressive strength void relation-

ship.

Contipuing, he said that compressive strength determina-
tion on dry soﬁ bitumen samples may show rather high ‘ valutis
while those soaked under water may show the ?ther extren;e.u,t,
appeared that the stability tests like Hveem’s or fMa.rs all’s
stability or Cone Penetration would be advantageous for tde“l'ltl;}gl
such systems, but. the results could not be.dlyectly compared wi
the results ohtained from soil-cement or similar systems.

Close e ination of the basic dehydrthn.eurves given
in the Pape:f %‘n:; 2t,lpage 219, and those_obtamed in the pre;;:ét
investigation, Fig. 3, page 221, and Elgs. 7 and _8, page {
revealed that a reasonable and a reliable comparison Wa& no
convincing. The Montmorillonite and Kaolmxte clay gfrg}\lll?s
could be better distinguished by a comparison of ?&-lueﬂ of their
hase excha,_nge_ca.pa,city. ‘

15
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The Montmorillonite groups had low base exchange capacity
while the Kaolinite group had higher capacity. The observa-
tions made on the decrease in the compressive strength of heated
Kankinara and Panagarh soils with 5 per cent cement from the
values obtained for non-heated soils was probably due to the fact
that the heated soils had become friable and hence more sandy
in texture, with the non heated soils, the clay fractions were
compa.ra,tlvely free to swell and just filled the- voids, indicating
the importance of volume relationships.

Field experiments on the following were essential :

(i) TUse of lime with or without other materi
e e aterials as sand,

(ii) Heat treatment.

Shri P. N. Srivastava referred to page 242 where it was
ment.mpegl that it was necessary to seal the surface with bitumen
to minimise wear, and desired to know the effect of heat on the
exposed surface and whether there was any likelihood of ecrack
developing on the surface. - racss

Referriug to various types of stabilization .

. of clay, he

t}mt in I.Jucknow la.bqrabory experiments to sta.biliZt; soi‘iitsv‘;?;g
lingseed oil cakes were in progress and results were encouraging

Shri S. Mackey observed that black co i i
be_ cla_xssified as expansive clay soils that gave :tﬁor:oll;iicin ::igel;t
cription from a engineering standpoint. In his experience With-.
black cotton soils from the Haifa area, it was found that a load
of 2 tons per sq. f5. was required to prevent undisturbed samples
of :mlt fr'(;gl expanding in & consolidometer when subjectec%) to
:::-loalfp v::rds‘.;va.ter under an increasing range of pressures from

He felt that it would be interestin if
tion of ihese_ soils carried out by thge ige:;fzndR?;edolIgssmcal;
Institute* to lpclude their consolidation properties. If esearcd
subgrade was liable to large expansive forces or volu.m hange
a 6-in. rpa,d pavement was very likely to fail irres
whgﬂ]?r it was of flexible construction or of rigid con
truéy)bh.tsﬂence it was of paramount importance to hichwa
engineer .know something about such properties before enga iny
on any major road project involving black cotton soils saging

e changes,
pective of
crete cons-

* Journal of the Indian Roads Congress, Vol. XVIII-2, Degember 1033
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Since most of the Indian black cotton soils were alkaline in
character, they did not lend themselves to stabilization by
resinous materials as it was generally accepted that resinous
substances were susceptible to attack in alkaline soils.

Shri M. P. Apte said that suggestions as to how the heat
treatment method used in Australia could be adopted in India
would have added value to the Paper.

The rates and cost analysis of the method used in Australia,
given on page 243, showed that about 45 tons of coal would be
required for heating one mile length of 10 ft width and about 8to
10 per cent of cement would also have to be mixed for stabilizing
the base. As against this solution, alternative stabilization
methods involved only adding 10 per cent lime and 10 per cent
cement or 8 per cent cement and about 42 to 45 per cent of sand.
Comparative cost analysis for different methods of stabilization

would have been valualbe.

In the Deccan area treatment by lime would be cheaper since
the cost of coal was about Rs 43 per ton and lime Rs 40 per
100 cu. ft. Also, where the lead of sand was less than 50 to 60
miles, adding sand worked out cheaper than heating by coal or
equivalent quantity of firewood.

Referring to page 229, lines 7-8-9, he said that even if heat
treatment was adopted, 10 to 8 per cent cement had to be used
and as the question of cost of transport of cement did not affect
the rate analysis of the two methods he felt that heat treatment

might not prove cheap.

Shri J. S. Narasimham pointed out that the colour was
not the criterion to indicate the characteristics of the soil as some
soils ‘ brown’ in colour were more plastic than the black variety.
A terminology for correctly describing such soils was necessary
from the engineer’s point of view. Experiments in Hyderabad
State with soils containing more than 90 per cent clay had indi-
cated that when the soil was subjected to pre-soaking (Qmemagigd
of 24 hours, the compaction characteristics viz., oy v
and optimum density changed. Higher Proctgf
lower optimum moisture contents were observg
than without pre-soaking. ‘

In para. 12, the Author had mgntioned ;that fhe cement was
added to mixes of soil and sand. He wan{idgtb kn¢w: whether
the properties of the sand with particular roferenge “its affinity
to the clay mineral were investigated. 3
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The Author had mentioned, at page 230 in Table 6, that at
500 deg. C. 60.8 per cent soil was converted into coarse sand
consistency. Tests of this sand to determine whether the addition
of moisture would change the grain size into clay fraction again
were important.

He enquired whether the minimum quantity of tar required
to coat the black cotton soil in its natural state, given in para.
17 at page 233, namely 10 per cent, was determined by tests or
by visual inspection.

Although treatment of black cotton soils was economically
prohibitive, from a research point of view the Paper had brought
out new information on the subject.

Shri K. F. Antia said that the Author had developed a new
me’qhod wh.ich was of sufficient importance to warrant under-
taking a pilot scheme, where detailed specifications could be
worked out and costs could be determined.

He also suggested that the cement content requj
mixgd_to the he&t-tre_a.t.ed soil with 25 per cent nat%l::ie(ioitlofgi
attaining a compressive strength of 250 1b. per sq. inch for secon-
dary rpa.ds and 400 1b per sq. inch for main roads might be
ascertained.

Shri E. A. Nadirshah* observed that none of i
. - t
whose characteristics were given in Table 2, page 222 wexiessalsf
ble foxl'.me-(‘:iha.incal stabilization judged by the usual standards
viz., liquid limit not exceeding 25 and plasticity i :
Sxeceding 6. ‘ g Plasticity index not

Also, bituminous stabilization was suitable £ i

] : or coh

soﬂ_s whose moisture content were low and as the h(;rgisol::c};?:
moisture content of l)l_a,ck cotton soil was fairly high during most
of the year, the addition of further fluids in the form of bitu-

minous materials would only cause a loss i
results had shown. n strength as the test

Referring to the test results in para. 16, pa i

: S . 18, e 231, h

out that the strength of specimens wh'ch I\)avegre not ceufeo(;nvtﬁ
extremely low which was contrary to the general finding that at

early ages the air cured or dried specimens i
strengths than moist cured ones. P ususlly showed higher

Referring to para. 20, Table 10, he stat d i
tion of the soils tested according to USPRA Zlaggff{;cglz?ofllds;sslt{iﬁ-
?

* Comments received in writing.
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which had been approved by the working committec of the Indian
Roads Congress for adoption for Indian soils, would assist in
judging the soil in respect of its suitability for stabilization. For
example, the Panagarh and Kankinara soils, whose properties
are given in Table 10, page 235, belonged to the A-6(7) and
A 7-5(3) groups of the P.R.A. and would require 8 to 14 per cent
of cement for a satisfactory stabilization.

The liquid limit, plastic limit, sand content, clay content,
etc., should have been expressed to the nearest whole number in
accordance with standard practice abroad.

- Also, it was desirable to conduct the experiments by chang-
ing cement content in increments of 2 per cent. Increments of 5
per cent adopted were much too large. Referring to Table 12,
page 238, where only 5, 10 and 15 per cent of cement had been
tried, he observed that a cement content of 8 per cent for the
Panagarh soil and 12 per cent for the Kankinara soil would have
been adequate for satisfactory stabilization.

Col. S. K. Bose (Author) in reply to Shri Gupta’s remarks
suid that he had used the term black cotton soil with some hesita-
tion because of the widely varying nature of such soils. The soils
of Bengal were not black cotton soils but silty soils. Also, com-
paction of soils before heat-treating would give improved results.
The Australian method was based on compacting the formation
with smooth roller, and the heating machine had a mechanical
digger to break up the compacted surface for ease of burning.

In reply to Shri Patel’s remarks that the Australian method
of heating the soil was economical, the Author said that the
Australian method of heat treatment was not akin to method
suggested in this Paper. Heating alone did not solve the problem
of stabilizing as the product obtained by heating was an inert
material which had very little reactivity with cement, but the
addition of clay to the heated product made stabilization easier.
The Australian method did not envisage adding optimum
quantities of natural soil to burnt soil. So the economics of the .
present process could not be judged from Australian experience.
By adding an optimum clay content to the burnt soil as much as
three times the compressive strength was obtained when stabilized

either with cement or tar alone.

In reply to Dr. Uppal, the Author confirmed that the
stabilization with shell soil stabilization oil was not satisfactory.
In the two series of tests with shell soil stabilization oil conduct-
ed, various mixes were tested for 48 hours. Shear tests were also
carried out, The results were very poor, values never exceeding
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0.1 ton per sq. foot. Kvery time shell soil stabilization oil was
added, it was found to reduce the compressive strength. Refer-
ring to the base-exchange process, the results given in the Paper
were from the analysis made by Dr. J. K. Basu who had carried
out these tests for years.

Referring to Dr. Uppal’s remark about the optimum per-
centage of lime in the U.K. study, the Autbor said that addition
of lime of more than 2 per cent to soil gave much better results.
In all cases lime was added bcfore cement to coagulate clay and
thus leaving for cement lesser superficial area to coat.

For heat treatment a muffle furance was used and the soil
sample' was placed over the asbestos sheet of } in. thickness. It
was found to give the soil complete heat treatment within one
hour, even though a shorter duration such as 15 minutes had been
found suitable by other workers.

In the Author’s opinion, the criterion for stabilization was
not only the crushing strength of 2560 1b per sq. inch but also con-
formity with the requirements under American standardized
durability tests consisting of 12 cycles of alternate heating and
cooling. He stated that the percentage of loss in no case of these
experiments was less than 14 per cent which was much more than
the value specified for durability tests. He further stated that
the soil samples used in the test by him for determiriing crushin
strength were of 2 in. diameter and 2} in. length. ¢

Shri Chandrasekharan had mentioned that the cost of the
method would enable one to judge the usefulness of the process
described. But the Paper described only a laboratory stud a.nci
this discussion of costs in rupees could not be made. But aycom-
parison of the quantities requiring transport and the amount of
n'on-indigenous materials could be made. Lime-cement combina-
tions were likely to give the better results than with cement alone
but lime alone could not serve the purpose.

In reply to Shri Srivastava, ¢
although on the result of heat treatment tgfe sﬁi‘itlll)z;a;t: zﬁmdth?rf
appearance, the material would not permit granular stabiliza{ion
as the result of combustion was inert with little reactivity with
cement. He had no opportunity of studying tbe Australian

thod
rlﬁgthgd. firsthand and could not comment on the detajls of the

In reply to Prof. Mackay’ st
. . ¥y'8 suggestion that
soil sh‘ould be termed expansive soil’, the Aut,hr?r :i?gihiztz?:;
term ‘ black cotton soil * had been used in a general way. Work
on swelling pressures and soils had been done at C.M.E y'Pomm :
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Shri Apte bad stated that the cost analysis had not been
worked out. The Author replied that coal would not be necessary
for the treatment and actually in the Australian method wood
had been used for burning.

In reply to Shri Narasimham, the Author remarked that
the method of investigation given in this Paper could be tried on
black cotton soil of 90 per cent clay content. The soaking of
samples in a suitable dispersing agent for 24 hours for the
accurate determination of clay and silt was not carried out in his
experiments. Also, the soil after treatment was not tested to find
out if it behaved as clay when water was added. His observation
of resulting product as sand was based only on particle size and
not on any other physical charaoteristic.

Referring to Shri Antia’s remark that & pilot scheme should
be initiated based on the obvervations made in the experimental
study, the Author felt that well equipped laboratories, such as
the Central Road Research Laboratory, New Delhi, should take
up the investigation and carry it up further to determine an
effective way of utilizing the laboratory process in the field.

In reply to written comments of Shri Nadirshah, the
Author reported that for a good stable soil, liquid limit should be
between 14 and 25 and the plasticity index between 4 to 8 under
average rainfall conditions. An exception to these values could
only be made when the stabilized course is protected from rain
by waterproofing courses. Black cotton soil was unsuitable for
mechanical stabilization without adequate protection from rain.

Referring to crushing strength in para. 16, viz., 22 1b per sq.
inch for soil samples without curing, he reported that these
samples were neither air-cured nor dried before testing. Four
samples were prepared by mixing heat-treated soil with 10 per
cent cement at optimum moisture content snd were tested im-
mediately for crushing. The results of crushing strength were
221, 22.1, 22 1 and 25.8 pounds per sq. inch respectively. (The
last result was neglected).

Regarding adoption of U. S. P. R. A. classification, he stated
that the study had been based purely on the 1deptlﬁct}tlon of
clay minerals in the various soil-types because such identification
was necessary to understand the lattice structure of the clay
minerals and also the base exchange capacity with lime or with
a combination of lime and cement.

The investigations on Panagarh and Kankinara soils were
not completely reported in this Paper. The results shown in the
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Paper were more in the nature of showing the limitations in the
application of results obtained in black cotton so0il to other soil
types, vide para. 21 of the Paper.

Dr. Zipkes (Chairman) observed that it was not possible to
include aspects relating to economics or design of field equipment
in a research Paper. A research Paper was meant to give the
fun%amentals of & new idea or process and indicated future
trends.

From the discussion it was seen that the inclusion of details
of tests, etc., conducted by the Author was necessary for a proper
evaluation of the results presented, even though it would have
added to the length of the Paper. Just as it was very easy to
guess the colour of the wall paper when once the door of a room
was opened, so also the results of a successful research looked
very simple whereas lot of hard work and patience were
]i;wolved in obtaining them. He thanked the Author for . his

>aper. :

Discussion on Paper No. 169*

* Roadside Development In Madras State ”’
By
K. RamMaswaMy REDDY and P. G. NAMBIAR

Sunday, February 7, 1954.

Shri C. M. Bennett (Chairman) called upon Shri P. G.
Nambiar (Joint Author) to introduce the Paper.

Shri P. G. Nambiar introducing the Paper for discussion
stated that the Paper embodied the principles adopted by the
Highways Department of Madras in the matter of roadside deve-
lopment. The expression ¢ Roadside development ’, connoted the
application of landscape architecture to roads so as to make them
more attractive and less tiresome to the road users. It also implied
measures such as the provision of adequate surface drainage,
intended to make the roads more enduring against the forces of
pature such as erosion, storms, even though miles and miles of
avenues existed on our roads since ancient times, the possibilities
of planting trees in groups or arranging them in an informal pat-
tern had yet to be largely explored. Landscaping of roads might
not have been attempted as an end in itself but road engineers
in the past had been conscious of the pleasing effect that a road
could produce when harmonised with the landscape and hence
had taken care to preserve scenic effects whenever possible.

For convenience of treatment the subject matter of the
Paper was discussed under the following five headings :

1. roadland width and the landscape ;

the highway alignment and the landscape :
the highway cross-section and the landscape ;
roadside planting : and

roadside drainage.

oUs e

Integration of ideas about adequate geometric standards and
principles of landscaping was bound to result in economy in the
long run on account of substantial reduction in the annual
maintenance cost of cut and fill slopes, shoulders, ditches, etc.
With respect to roadside planting, however, initial investment

* Published in the Journal of the Indian Roads Congress, Vol. XVIII-3,
January 1954, Pages 309 to 370.

16



808 Discussion on

commensurate with the magnitude of the planting scheme was un-
avoidable but the need of roadside trees was recognised on all
hands and there was ample return from the investment by way of
sale of lease, rights, ete.

Successful roadside planting, even in favourable conditionsl

of soil and climate, depended on careful planning in every detail,

strict adherence to a calendar of duties, vigilance and care in
execution and adequate maintenance.

Shri Nambiar drew attention to some of th ignifi-
cant printing errors given below : © more signif

For Read
Page 321 Para 3 Line 7 Stagging  Staggering
Page 327 Para 8.1 Line 7 of or
Page 327 Para 8.4 Line 2 posts pots

from bottom

Page 336 Para 13.6 Line 3 stake stage
Page 337 Fig. 18 Line 2 weed wood
Page 351 8. No. 7 Col. 3 fiscu ficus
Page 353 S. No. 22 Col. 4 maru ma
Page 354 8. No. 37 Col. 3 fornia  feronia

_Shri B. N. Shenoy said that not much literature on the
subject was available, at least under the auspices of the Indian
Roads. Congress. The Paper, therefore, was very useful as it
gave information about how to grow avenue trees, what types
of trees to grow in particular soils and climates, and the shade
and fruit bearing characteristics of different species. The Paper
could be treated as a Manual for avenue plantation. P

Shri Shenoy added that it must have been t i

many, a8 it had been his, that it was necessary tge:;;};e:ﬁeen:e gi
of trees according to the nature of the soil, etc., and consid};lx)'a.-
tions of fruit bearing and fuel value alone shoul(i not be allowed
to prevail. Whereas a banyan cutting thrived in almost an soil
without much looking after high cost was involved in teg,din

more valuable trees till they grew to a height as made it im ossig-
ble _for oatth and goats to nibble at them. To securepthis
eﬁmel:\t fencln_g was necessary apart from maintenance b ;
wa,{:,enng, weeding, etc. Thirty years back, the cost of a sin 1};
satlsf{\o.tory wall fence along was about Rs 2 but now, with tgho
frelv;)axlmg wages, the cost of fencing one plant might’ be Rs 8
o 10. ‘ '
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Very good effects can be achieved by landscaping, particular-
ly on hill roads where pleasant perspectives can be developed by
taking advantage of all the observation spots and selection of
shapely or tall majestic species of trees.

On page 312, para. 4.1, it was mentioned that edge bunds
should not be put up in any circumstances 8s a measure of
erosion control. Shri Shenoy’s experience with roads passing
through friable soil in a particular deltaic district bad shown that
the construction of edge bunds enabled localization of drainage
outlets at about 40 fy apart. An edge bund or a dowel bank as it
is referred to by the Irrigation Department, about 1} ft wide and
8 inches high enabled the traffic to use the full formation width of
the road between outlet to outlet. Through these outlets, water
could flow down the slopes along slant channels paved with turf
or stone or brick in the case of high embankments. By this
method, he was able to keep hundreds of miles of road formation
in funetioning condition during the rains.

The flat side slopes recommended in Fig. 1, page 313 were
suitable for embankments within 2 ft in height. For heights
greater than 2 ft, such.flat slopes might not always be possible on
considerations of cost of land and earth-work, nor were they
essential in this country where speeds of vehicles were still com-
paratively slow. In any case, the curved shoulder of the
embankment given in Fig. 2, para. 4.3, commencing right from
the edge of the carriageway and sloping away at the heavy
camber of § in. to 1 in. per foot would engender a feeling of
insecurity and force traffic to the central strip of the road result-
ing in the full formation width of the road not being used for

crossing and overtaking traffic.

Shri S. C. Nayak said that the Paper was based on the
actual experience of the senior Author, Shri K. Ramasamy Reddy,
specially while he worked as Divisional Engineer (H), South Arcot
District. He had developed a love for plants. Unlike the usual
run of Papers presented to the Congress, as one read the Paper it
evoked the higher instincts of man. The Authors deserved appre-
ciation for their excellent Paper which was based not so much on

book learning as on their personal experience.

The two points which had attracted his attention while
inspecting the roads in question were: (1) the rounded side slopes
of roads in embankment, and (2) pot irrigation. The steep side
slopes baulked the driver while the rounded ones infused a sense
of safety. This could not be explained in words but had to be
experienced while at the wheel. The rounded slopes also did
away with seour, especially when covered with grass or turf.
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Usually the ill-paid avenue staff neglected their duties with
regard to regular watering, especially when water was to be
carried on head loads from a distance. Without regular watering
plants will not thrive in dry weather. The system of pot irriga-
tion did away with the need for daily watering as the base of the
plant was kept cool by percolation of water from the mud pots.
This arrangement retained moisture without wastage of water
by evaporation. Shri Nayak added that keeping one of the pots
half filled with manure in layers intermixed with local earth.
Ensured good growth of the plant as manure was let into the
roots in its very essence.

Referring to Shri Shenoy’s observations regarding edge
bunds, Shri Nayak admitted that they served to localise scour but
added that they endangered the embankment seriously. The
turfed chutes’ needed attention as paved drains were often
found undermined and broken up. If Shri Shenoy were now to
take a ride past Tindivanam he would see for himself the
improvement and feel the sense of safety created after the edge
bunds and steep slopes were replaced by rounded banks.

As for the cost of mud walling, Shri Nayak said that now-a-
days they had a guard of willow or wattle ‘costing Rs § to 1,8 as

against Rs 2 for mud walling, referred to by Shri Shenoy, in
pre-war days.

It would have enhanced the value of the Paper, if the Authors
had given the average cost of rearing up a plant until it could be
lett free from the depradations of the goat.

Suggestions as to how the vandalism could be effectively
checked in order to save the existing trees during days of scarcity
of firewood would have been invaluable.

A list of fruit bearing avenues which could earn for the
State, would have been made the Paper complete. For example,
in districts of Salem, North Arcot and South Arcot in Madras,
the annual income from the tamarind trees exceeded Rs 1,00,000
(figure given from memory) in each district.

Shri R. Nagarajan said that the engineers’ job was com-
Plete only after landscaping the roadside to harmonise with the
surroundings. There was always a conflict between utility and

appearance. In the correct balancing of the above two factors
lay the success of the highway engineer.

It was equally important that road structures like bridges
should be architecturally well designed to suit the surroundings
and to improve the landscape of the place. Reinforced concrete
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ch structures as the material could be moulded
za;nh;nggsifr?;lsghape or form. Good design of roundabouts gt
junctions in buil-up areas improved the appearance of the rﬁg -
side when planted with short shrubs. Provision of par }mg
places, where a pleasing natural view of the locality could be 12d
along at least main roads covering long distances should also be
made to reduce monotony.

i arajan agreed with the Authors (para. 6.3 clausq 4)
that ilt:er lavlri?x%e trée shoguld be deep rootqd as shallqu,h sp\re’a.dmg
roots damage the road structure. Experience of Britis engxfnef;l‘s
had also borne out this fact as could be seen from one;i 0 t,he
publications of the Road Research La.boratory,‘ Harmqn stg]r ,
England entitled ¢ The Investigation on Road Foundation ha.l fure
in Great Britain . It was recorded there that durmg t g ev(\iz
years of continuous drought in Englar}d, even well-desxlglne ba,n
constructed concrete pavements had given way due ﬁt(i t f, a ow;e
cause. He also agreed with the Authors (para. .h_, hc ause 3
that it was always advantageous to choose a type whic reqfuu'ei
the least amount of water except in cases where water was freely

available without appreciable expense.

i asimham said that the Paper on ‘ Roadside
Devesl(l)l;rlng;lts ’ hljfilrfocussed the attention of Highway Engineers
to & field which had not been givep r_nuch prominence in the past.
It had not been developed in Ir{dm in a scleptlﬁc manner as in
the U. S. A. Apart from financial co.nmderat:,lons, a.not;hexl'1 rea:ﬁn
which could be offered to explain this deﬁmen.cyl was atd e
subject of landscape architecture was comparative }"l xéew'a,n 8o
far had not been introduced in the syllabus for Civi ngineering
as had been done in the U. S. A.

utility of a highway was enhanced not merely by the
cons;lx"!xlx?:tion o}f' cement goncrete or bla.ck-top roa,dsf, but ’191)1, al,l 'ﬁ;,n
appreciation of landscape beauty and its preserva.tlo(xil. e 'llg]_ -
way engineers had changed the contours of t!le lan scape wit a;
view to get easy grades by having deep cuts in utter disregard od
landscape beauty. The cuts and the borrow pits thus create
had. however, been left there in a manner showing little apPre-
ciation of the beauty of nature. It was here that landscape
architects should advise the highway engineers.

Shri Narasimham made the following remarks :

nted on either side of the road at

(@) Ta.ltl;. :{ezsur?;: gave an indication to the motorists,

:'lerilrf night, of the direction in which the highway
p::;sj over the ridge, thus contributing to safety.
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{(b) Fast growing trees should be planted at safe distances
from the paved surfaces. Here again the landscape
architect and the highway engineer had to work in
close collaboration.

(¢} The Authors had not made any mention about the use
of bill boards along the roads. The present tendency
in Western countries was to discourage bill boards and
advertisements along the roadside as they distract the
attention of the motorists particularly during night
time resulting in accidents. Their case should, there-
fore, be considered only if they constitute a source of
substantial income to the Department.

ShriC. N. Shukhla disagreed with the Authors’ recommend-
ation for rounding off the slope at top off bank (para. 4.3 Fig. 2).
In his opinion this would cause a car to go of the bank when an
obstacle was to be avoided. Also, the effective travelling width
of the road was reduced and vehicles crossing each other had to
slow down considerably for safety. :

Shri Mahabir Prasad offered the following comments and
suggestions :

(a) In para. 1.5 it would be better if one more item under
roadside development in addition to the five items
given were added as follows:

(6) Roadside fixed benches under shady trees and
wider embankments for parking cars.

(b) In para. 2.1 the Authors had stated that hand width
should be 100 ft or more. The Authors were requested
to throw some more light as to how this 100 ft width
was proposed to be utilised. It would be better if a
pypical cross-section were given. The Authors might
also give an idea of the cost per mile on landscaping
and tree plantation.

(e) No precautions had been suggested by the Authors for
the protection of the landscape from cattle.

(d) Was it advisable to increase road land width by 100 or

50 ft where the land was good and cultivable merely
for landscaping.

(e) In para. 4.3 (Fig. 2) a slope of 3/4 in. to 1 in. per foot
wag shown in the shoulder. The fall of 8 to 10 in. in 2
10 ft berm which formed part of the travelling surface
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was excessive and hence dangerous to traffic.. Also.
the excessive slope would cause the berms to be cut
more frequently during rains.

{(f) 1In para.4.2 (Fig. 1) the Authorshad shown a side slope
of 3:1 for unobstructed line of sight. In the figure
the 10 ft berms beyond the metalled edge of the road
were not shown. If these were shown then even
a 3 : 1 slope would not be sufficient.

(g) In para.4.8 the Authors had stated that turfing was
suitable for prevention of erosion or cutting of high
embankments. In Uttar Pradesh ‘sarpat’ grass had
proved very effective for this purpose. In such places
it was also necessary to provide drains along the slopes
of embankments at & suitable intervals say 50 or 10e
ft depending upon the run-off and gradient of th0
road.

Shri S. N. Gupta said that there should be some picnic spots
by the side of highways. These would add to their beauty and
popularity. There should be benches here and there and the
whole arrangement should fit in well with group plantation as
proposed by the Authors.

The avenue trees might obstruct the smooth running of the
equipment (particularly earthmoving equipment) which should be
allowed to move freely. Shri Gupta liked to know whether the
Authors bad taken this point into consideration.

Shri Gupta desired to know the average amount spent or
proposed to be spent by the Madras State for roadside develop-
ment of different categories of roads.

Shri M. S. Srouty observed that it would not only be costly
but there was hardly enough land width to provide the flat side
slopes suggested by the Authors for embankments on existing
roads. He, therefore, presumed that the recommendations applied

to new roads.

Plantation of banyan trees was to be deprecated because, in
Shri Srouty’s experience, roots of banyan trees were known to
cause damage to buildings as far away as 130 ft.

Shri M. Meeran said that trees had been ruined by
vandalism of the public by cutting their bark as well as branches
for use as fuel. The need for some sort of legislation to protect
roadside trees was, therefore, evident, :
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~ In connection with the maintenance of overhead services,
viz., electric wires, telegraph and telephone wires, branches of
roadside trees in cities were being cut making them un-balanced
and liable to uprooting during storms.

Shri Meeran agreed with the speakers who had pointed out
that fast growing trees should be avoided as they cautﬁad damage
to the pavements.

Refer}-ing to willow-tree guards he observed that these were
no doubf, inexpensive but from his own experience he could say
that their use had not been a success ; because they were easily
removed by the neighbouring people at night for use as fuel. .

He endorsed the suggestion of previous speak
TSe! ers that there
s.;hould be picnic spots along highways. Th?s was not ? novel
idea and such picnic spots existed along ancient highways.

Shri E. A. Nadirshah * hoped the contents

) of the Pape
would be given due thought by road engineers in this counag'yr.
So fa.r a ro&_d had beep considered solely as a means of communi-
cation and its aesthetic and architectural value was neglected.

In other countries, in the design of a road

) ) ] , thorough
slqera‘,txon was given to landscape architecture and spec?aglis::?:
f,hls line were consulted. Some of the hints given by the Authors
in para. 2.1 should prove very useful in this respect.

The location of electric transmission line towers and the
presence of ugly borrow pits on the sides were a common eye sore

on some of the highways. He hoped prope
to avoid these in ?uture. Proper steps would be taken

Refel‘ring to para. 4.;, he Suggestﬂed that the vVar ie i gl'
: tles Of a88
to be pla-nted on t}he Sldes Should be those thaob we i y
. re not llked b

Planting a tree alongside a road was consi
Plan e a idered
charity in olden days. If similar practice was encou:aflgegc:;;

systematized, ample funds could be . ]
arboriculture. made available for roadside

Shri P. G. Nambiar (Joint Author) in i
discussion agreed with Shri Shenoy that zhe prerszlixlg :]nag :gs: 1:;
raising avenue trges was much higher than the cost SOZJG ear-
8go. Therefore, it was all the more necessary that ever Zhine
possible should be done to minimise casuaities and prﬁmotg

* This eommunication was received in writing
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economy by careful planning and execution of every planting
project as emphasized in the Paper.

Edge bunds had some disadvantages. For instance, water
can spill over only at the chutes which may be spaced at intervals
of 30-50 ft. If the road is level or on a gentle grade, water was
liable to stagnate at depressions in the shoulders which got softened
and became a source of danger to traffic. Also, the chutes often
required protection against erosion by paving. Water eventually
found its way under this paving and completely undermined it by
eroding the embankment material, thus defeating the very
purpose of the edge bund. With a rounded edge and gentle side
slopes drainage water spills over at all points and there was little
danger of erosion. The rounding did not endanger traffic; on the
other hand, it enhanced safety by ensuring a gentle transition for
the vehicles which were forced to leave the shoulders. It was for
these reasons that the Authors had suggested the curved top.

Referring to Shri Nayak’s point regarding yield from fruit
bearing avenue trees, the Author stated that avenue trees like
tamarind and other fruit bearing trees yielded a good return as
soon as they reach the fruit bearing stage, and the investment of
initial cost required for raising them was repaid in a short

time.

Shri Nagarajan’s suggestion to provide parking placés was
a good one. Wherever possible, these could be associated with
scenic vistas to make them more enjoyable to the tourists.

In reply to Shri Narasimham, the Author stated that at
vertical curves so long as the road was straight and there was
sufficient sight distance, the situation was safe. But when a
vertical curve was combined with & horizontal curve, the planting
of tall trees was a very useful device to indicate the direction of

the road.

Irrespective of the available width many prineciples of road-
side development could be applied, though not all. If the
standards of road land width for N.H., P.H., etc. recommended
by the Indian Roads Congress were followed, it would be quite

ample for the purpose.

In reply to Shri Prasad’s point regarding flat side slopes,
the Author believed that the driver gets a feeling of spaciousness
and safety if he is able to have a clear view of the side slopes and
particularly of the junction of the side slopes with the ground.
That was the idea sought to be conveyed in Fig. 1 and it was
desirable to provide slopes Which satisfied that condition.

17
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 Protection of trees against vandalism, referred to by various
gpeakers, was an administrative matter and co-operation of
departments such as revenue and police as well ag the public was
necessary to combat it. The situation was rather serious in
certain parts of Madras and the Government of Madras had been
considering stringent measures to put down vandalism. A com-
mittee probably had also been appointed to go into the whole
question.

Regarding Shri Gupta’s point about mechanisation of road
work, no aspect of roadside development would interfere with the
use of machinery. Infact some features like easy side slopes,
rounding of top and bottom of side slopes could be accomplished
easily by means of graders, etc. It was also possible to save
standing trees in the road margin during grading operations.

The Author agreed with Shri Srouty that banyan trees
were not suitable for the avenue. This point had been clearly
brought out in para. 7, Appendix II. ,

In reply to Shri Meeran, the Author stated that trees in
city areas were a problem in themselves. Varieties which spread
out their branches or grew very tall aggravate the problem. A
possible partial solution would be to plant varieties which do not
grow very tall and have a compact silhouette.

For city streets, instead of willow guards which were easily
stolen away, R. C. tree guards would be more economical and
tidy.

In reply to Shri Nadirshah the Author stated that the
Paper was perbaps the first one on the subject of Roadside
Development to be read before the Indian Roads Congress. In
other countries, notably the U.8.A., almost every State Highway
Department had its own clear-cut policy in the matter of roadside
development and Manuals on the subject and specially trained
staff were available. The Indian Roads Congress could take a
lead and disseminate information and lay down standards,
suitable to Indian conditions.

Regarding para. 4.7, as suggested by Shri Nadirshah, it
was eminently desirable to have the ground cover consis{;ing
of varieties of grass etc. which were not relished by cattle
provided this condition did not lead to the choice of thorny;
varieties which may be a nuisance to road users.

Shri C. M. Bennett (Chairman) admitted that the subject
of roadside development was not given the attention it deserved
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in this country. In the U.K. in a small way and in the U. S. A.
in & big way it was being pursued in detail with great interest.
The fundamental reason for its neglect was probably lack of
funds. Landscape development costs money and whatever
little funds available went for improvement of road surfaces.

The Chairman thanked the Authors for their very interest-
ing Paper and to the various speakers who had taken part in
the discussion.
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VIII. Bridges, retaining walls,

mr o 37
W. J. Turn- Il 2
hull
R.B.8.N. 11l 38
Bhaduri '
Gathlae v A(i)
Wilgon

146-176 41

and other structures.

358-380 32

176-234 } 42

1(a)-16(a)§ 44
& 23(a) |
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Greaves Cotton & Co., Ltd.,

Mechanical Engineering Department,
1- Forbes Street, Fort, Bombay.
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R.C.C. BEAM AND SLAB BRIDGES.

KUNJEE BRIDGE—Constructed near Dharamjaygarh in Udaipur.

This bridge has

two end spans of 44 feet each and a central span of 55 feet
The piers are also in

reinforced concrete with their foundations taken down 14 feet

carrying a clear roadway of 20 feet.
below low water level.

BOMBAY-1

BALLARD ESTATE

J. C. GAMMON LIMITED

-

HAMILTON_HOUSE

iii

B B )

CALCUTTA

STRUCTURAL STEEL WORK.
REINFORCED GON CRETE.
SCREWCRETE FOUNDATIONS.
FRANKI PILED FOUNDATIONS.

The Braithwaite Burn & Jessop Const. Co. Ltd.
p.i3, MISSION ROW EXTENSION, CALCUTTA.

B MILLARS’
MACHINERY

Concrete Mixers—Tilting and non-Ti.lting Types.
Asphalt Mixers—for Hot and Cold Mix.

Pan Mixers—for Mortar. s
g?;lel:‘ragm Suction Pumps—for effective lift up to 25 ft.
, pr iming Pumps—for handling Seepage at lowest
Selt-Fr possible cost.
Tower Hoists—for speedy construction.

: i — lewatering the only
. mping Equipment- for dew
Wellﬁg;ﬁ nfethgod of combating running sand.

TIMBER

HARDWOQODS - SOFTWOODS - PLYWOODS

MILLAR’S TIMBER & TRADING CO. LTD.

o ANGLAND)
(INCORPORATLD. IN ENG
Victoria House, Victoria Road, BOMBAY 27.
Telephone 41077 Telegrams: JARRAH

Branches and Agents throughout the World.




VITOPUS

Telegrams

.
.

*

Licencee for the ltalian <“R’’ System of Prestressed Concrete
and Licencees for Light-crete and Thermolitecrete, insulating

and acoustic boards and blocks.

BRIDGES, BUILDINGS, WATER SUPPLY AND DRAINAGE
Registered Office
i4, BOAG ROAD, MADRAS - 17.

DESIGN AND CONSTRUCTION OF R. C. C. STRUCTURES,
SCHEMES, SANITARY INSTALLATIONS, ETC.

SPECIALISTS IN :
88316 & 88549

GANNON, DUNKERLEY & €O., (MADRAS) LTD.
CIVIL, SANITARY AND CONSTRUCTIONAL ENGINEERS.

Telephone

Barber-Greene

BITUMINOUS
FINISHERS

AUTOMATICALLY

PRODUCES SMOOTHER ROADS

the Barber-Greene

Here is simple paving efficiency— 1
places a uniform

Tamping-Levelling Finisher that
bituminous surface —automatically.
The B-G Finisher tamps, levels, and '_‘strikes-qﬁ"“
simultaneously. 1t awtomatically adjusts to irregularities
in sub-grade . . . automatically measures the correct
amount of material. .. leaves an automatically com-
pacted durable surfacc that remains stable under
rolling and traffic.

More miles of roads have been paved by the B-G.
Finisher than by all other methods combined. A mini-
mum work force will lay a superior surface from 11 to
44 f1. per min. [t assures matchless performance on the
widest variety of hot or cold-mix bituminous paving
jobs—large or small. Send for descriptive literature.

DISTRIBUTORS OF BARBER-GREENE PRODUCTS MANUFA
ORA, ILLINOIS, U.S.A.

BARBER-GREENE CANADA, LTD., CANADA

BARBER-GREENE COMPANY, AUR

BARBER-GREENE OLDING & CO., LTD., ENGLAND

B8.G FEATURES

Manouverability

Crawler-traction gives full steering control
for following curbs, guide lines or matching
adjacent strips .. . positive tracine power
for any paving requirement.

Variable Widths

The aormal B-G Fenisher mat width of 10 ft
can be quickly and easily reduced to 8 ft.
wide or increased (o 12 ft. wide

Large Hopper

Five-ton hopper rteceives material direct
from truchs .. saves delays, altows Finisher
(o operate between truck Joads of mix

Dual Control

The B-G Fimisher may be operated from
cither side - for casier control while matching
previous mat  Dual engine, opcrating and
steering controls grouped for ease of operation
Wide Range Utility

For all biiuminous paving jobs including
sheet asphall. stabilized mixes, base stone,
ete. ~ the BG-Finisher 1s economical, efficient
The smoothness you feet in a Barber-Greene
roud means longer life —less maintenance

Barber-Greene Overseas, Inc.

CTURED BY
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INDIAN ROAD
TAR IS PRODUCED

0

BY INDIAN

47| TECHNICIANS FROM S
. INDIGENOUS
MATERIALS

DAYA Bridge 13 Spans
of 716" on Screwcrete
Cylinder Piess, for ¢he

Orissa Governmene
near Bhubaneswar,

THE SHALIMAR TAR SPRAYER

This light, hand operated
Sprayer has been specially
designed for Road work
under Indian conditions.
It is very efficient, easy to

BRAITHWAITE &CO,  mmwncwmono fp )

(INDIA) LIMITED SERVICED BY sturdily built for long service.

HIDE ROAD, KIDDERPORE, CALCUTTA SHALIMAR‘TAR PRODUCTS
M /ﬁ%/ (|935) LTD.

6, Lyons Range, Calcutta.




BSY-750

MARSHALLS

FOR

it

& ROAD ROLLERS.
% STONE BREAKERS.
% GRANULATORS,

% DIESEL TRACTORS.

% CONCRETE MIXERS.

% CONCRETE BATCHING PLANT.
Here's a familiar sight—this gentleman is pouring
Bitumen on to a road surface to bind and strengthen
it. It is no exaggeration to say that the economy of
— the country as a whole depends upon good roads.
THICK STUFF' % When Bitumen is used in their construction they can
==——+ withstand present day traffic and monsoon rains,

% CONCRETE SPREADERS AND FINISHERS.

+ EARTHMOVING MACHINERY
ETG., ETC. BITUMEN !

F e 00

For irrigation schemes too, Bitumen is important as it is used for
canal linings to prevent seepage and corrosion. It is also used (o
build airfield runways, to insulate clectrical cables, for damp-proof

courses and for refrigeration purposes.
o000

CONSULT :— _ N _
So, next time you are driving along a well-kept road, trying to
overtake a heavily-laden lorry or a train of bullock carts, console

MARSHALL SONS @ CO' (Indla) Ltd. yourself with the thought that it is really the road surface that's taking
CALCUTTA, BOMBAY, MADRAS, NEW DELHI. most of the strain. Think of Bitumen, and think of Burmah-Sheil.

= BURMAH-SHELL..IN INDIAS LIFE AND PART OF IT




FOR EVERY ROAD-MAKING JOB
\

- \ e '.
‘ g5 Yow can

Agrico implements are helping
to build better roads and lay
safer surfaces. Because Agrico
implements are made from
special quality steel and individy-
ally tested for superior strength,
they are being employed more
and more by leading engineers
and contractors.

PICK-AXES
Available in two patterns,
Extremely sturdy and long
fasting.

SALLAST-BREAKING
HAMMER

> CROWBAR
In standard length
of 5'-5' and sections
from7/8'"to 1§"*. Made
from high-carbon steel.

SQUARE-NOSED SHOVEL

Made from high-carbon steel to
LS.L specifications. Fitted with
seasoned wooden handles.

Avallable In 1 Ib, weight.
Breaks the heart of
any stone - really strong
and durable.

TATA AGRICO
IMPLEMENTS

THE TATA IRON AND STEEL COMPANY LIMITED
Head Soles Office :  23.8, Netaji Subhas Road, Calcutta.t

JULLUNDER CANTT.  viZIANAGRAM CANTT & pATNA

AG 387!

xi

ARMSTRONG SMITH LIMITED

Specialists in

Construction Plant & Equipment, Workshop Machinery,
Complete Garage Equipment, Portable Electric Tools,
Machine Tools, etc.

GEORGE FOWELL (SALES) Led.

ARMSTRONG WHITWORTH
(METAL INDUSTRIES) LTD.

WACKER

B. 0. MORRIS LTD,

C. & E. FEIN, GERMANY

S. N. BRIDGES & CO. LTD.

WELDING SUPPLIES LTD.

s G. F.” Road Rollers, * Baromix "
Concrete Mixers, “G. F.” Light
Dumpers, s« Zephyr’® Portable
Conveyors.

KUE-KEN Jaw and Cyratory
Crushers.

Gasoline/Electric High Frequency
Internal & External Vibrators,

Vibratory Tampers, etc.

Morrisflex Flexible Shaft Machi-
nes, Rex Rotary Cutters, Files,
Wire Brushes, etc.

Pneumatic Hammers, Stone (Rock
Drilling Machines), Pipe Cutting
Saws, Single and Multispeed
Portable Electric Drills, Grinders,

etc,

Pipe Dies, Wood Working Machi-
nery, etc,

‘OK’' Welding Plants, Generators,
Transformers, Welding Electro-
des, Magnetic Crack Detectors,
Gas Cutting Machines.

SALES & SERVICE
ARMSTRONG SMITH LIMITED

Gresham Assurance House,
Sir Phirozshah Mehta Road,
Post Box No. 185,

P. O. Box 787,
CALCUTTA,

BOMBAY 1

P, 0. Box 179,
MADRAS,
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lravel cofts reduced.....
COMERI0 |

conomy sees to that !

fuel o

In these days of rising
prices, the Forward Con-
trol ** Comet-90 " strikes
a welcome note by help-

evlm ing to bring road travel
costs down. The handi-

cap of increased taxation

1 onfueloilis targely offsec

( / by its exceptionally tow
lfdps ’”E consumption. Maintenan-
£co”o”r pp/’f | <e and overhaul charges

are comparatively light,

A <t’hanks to outstanding
esign and s -
OK MOTORS LIMITED manihip. A::e;? c:'::::
there’s always the com:
forting fact that Leylands

ENNORE, MADRAS last longer !
i I! 2000000000000

PROGRESSIVE MANUFACTURERS

...........

xiii
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EARTHMOVING
EQUIPMENT

JACK OLDING & CO. LTD England

Onions Scrapers, Vickers Tractors, Galion Graders, Galion
Tandem and Trench Rollers.

KOEHRING CO. INC. U. S. A,

Heavy-duty Dumptors, Excavators, Road Levellers.and Finishers.

NEWTON CHAMBERS & CO. LTD England
NCK Excavators.

BALMER LAWRIE & CO. LTD India

¢ yard Diesel Dumpers—specially

‘Balmer Lawrie’ 3} cubi
India to suit Indian conditions.

designed and made in
MERTON ENGINEERING CO. LTD England

1 to | cubic yard Overloaders.

Full particulars from :

Balmer Lawries Co., Ltd.

NEW DELHI ASANSOL

CALCUTTA BOMBAY
BANGALORE

1211459




SAVING

SERVING

WITH
e
. “ CA'I'EkPIlI.'AR” MOTOR GRADERS

RUPEES

PAYERS

NO. 12 (100 HP) NO. 112 (75 Py NO. 212 50 u.p)

TAXES p

; & SERVICE

Saving tax rupees is important
to every official in a state, city,
town or village. He has to in
order to do his job well. But
as important as saving the tax

rupee is the job of making it

Cater

ENGIRES - TRACTORS

DIESEL MOTOR GRADERS

| TRADEMARR

EARTHMOVING EQUIPMENT

serve the taxpayer. Service to
the taxpayer means useful work
and that is the speciality of
“CATERPILLAR” Diesel
Motor Graders. They do high-
quality work at low cost.
“CATERPILLAR" Dijesel
Motor Graders build roads and
streets, widen and maintain
existing roads. You will be
serving  your community and
getting the maximum out of

every tax rupee invested,

“Caterpillar Distributors in tndia™

CALCUTTA BOMBAY 1

NEW DELHt
TRACTORS (INDJA) LARSEN & TOUBRO WILLCOX {BUCKWELL:
LIMITED LIMITED INDIA)( LIMITED
P. O. BOX 323 P. O. BOX 278

Sales and Service

P.O. BOX g9

CATGY

xv

USE 1007 INDIAN ROAD TAR

FROM INDIAN COAL MINE

A THROUGH
INDIAN

CHEMICAL INDUSTRY

&

RK IS IN PROGRESS
OYPUR ROAD

AND HELP THE NATIONAL ECONOMY

2" TARCRETE WO
KRISHNAGAR - HRID

CEUTICAL WORKS LTD.

RMA
BENGAL CHEMICAL & PHA Calcutta - 12

94, Chittaranjan Avenue,



... for gheer

kr;”iay,ce of
finigh...

... delightful
1o behold...

e in industry
or the home..,

...for interior or

...for positive
exterior uge...

durability...

the anawer is...
the Qg}uﬂ«eﬁc Enamel
A of impeccable taste...

"..thera is vo doubt
about it that...

SYNTHETIC
ENAMEL

oy mes

SHALIMAR PAINT, COLOUR & VARNISH
COMPANY LIMITED

CALCUTTA
® BOMBAY @ MADRAS o NEW DELHI e KANPUR

Xvii

THE
CIVIL ENGINEERS, BUILDERS &
HINDUSTAN CONSTRUCTION
CONTRACTORS.
€O. LIMITED.

Foremost in the field in

Desi .
[ csign & Construction of Dams Heavy Earthwork
!

for Multi-purpose Projocts,
Buildings—Industrial & Ad-

Railway & Road Bridges with - A
of foundations ministrative,

all  types
Marino & Land Pipe Lines. (

{including Caisson & Monolith
Sinking), Road Construction,

ocks & jotbics. Guniting, Core Drilling &
Water Supply ¢ Druinage  Grouting, Public Health Engi-~ i
Schemes, noering,  including Sewage |
Aerodromes & Hangars, Purification and water treat- |
ment.

Tunnels,
[ —

NDUSTAN-ZEISSL system.

We also undertake Piling works under Hi

Head Office:
Ballard Estate - Bombay 1.

Construction House -

Introducing—THE MOST WANTED BOOK ON CIVIL ENGINEERING
INDIAN PRACTICAL

CIVIL ENGINEERS’ HANDBOOK

(Second Revised & Enlarged Edition)
y Reference Book for P.W.D. Engineers

The Standard E;‘e‘;;d'a
of all Grades

P. N. Khanna, Chartered Engineer.
to-date practical data and other
e volume all the essential
lod most in daily routine

Edited by:
This book is a vast eollection of most up-
valuable technical information, presenting in on

data for the entire fiold of Civil Engineering noe
works by P.W.D. officors. Thousands of copies of this famous book are
¢ Engineer all over India and the

now in daily use of every grado o
1it as an Ymmensely Useful, Extremely

adjoining countrics who have reviewet . .
Informative and the Best Reference book on Indian Engineering.

Sections on:
Civil, Structural,

Engineering. Al condense
300 illustralions an
—

© ———
R, of an A class province has remarked o
Civil Engineering for Indian Enginocers......
|- (Plus Postage Rs. 1-12-0).

ISHERS & ADVERTISERS

PATIALA (PEPSD)

Sanitary, Highways, Bridges, Irrigation and Electrical
J in about [,150 pages (in fine printing) with over
d 207 design tables.

L]

Chiet Engineer, P.W.D. B/
a useful mine of Information on
Cloth bound Rs. 16
ENGINEERS’ PUBL
Civin LINES,

- —
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MOORE DIESEL ROAD ROLLERS
ARE
HERE, THERE AND EVERYWHERE
ESTABLISHING ROAD COMMUNICATIONS

MALCOLM MOORIK ROAD
ROLLERS have been operating
for over twenty years, forging
the communication links of the
country. These rollers are fumi-
liar to public works, municipal
and army engineers. They have
been rendering useful, economic
and trouble-free service every-
where. Users of MOORE ROAD

ROLLERS understand the value
of an equipment which needs so
little attention,

MALCOLM MOORE ROAD
ROLLERS are made in diffe-
rent sizes, 8/10 and 10;12 tons
and others; both diesel and
kerosene models are avai-
lable.

- These dependuble MOORE ROAD ROL-
LERS are now being assembled in India to
offer even better service to the nation in its

— FIVE-YEAR PLAN.

e Spare parts are available with all the
Fordson dealers throughout India.

ASSEMBLED AND DISTRIBUTED IN INDIA BY

THE UNITED PROVINCES COMMERCIAL CORPORATION,

v '3 53, RADHA BAZAR LANE, CALCUTTA-I.

CONCRETE ROADS

Concrete roads can bef L:e;gnae“dd
for any conditions ol 1o
service.

it 15 a creteway @
produce o market
0 an industrial are2
goods -
des the

Whether
carry farm

or a road
for heavily joaded ]
vehicles, concrete provi

best solutiof.

ALC

THE CHIVNT MARKETING COMPANY OF INDIA LTD.
o e o
YHE ASSOCIATED CEMENT COMPANIES LIMITI

BOMBAY AGRA ROAD




r
BARBER-GREENE

Mixall
For mixing

hot or cold

asphalt mix

« .. Calcutta Bombay

for highest quality bituminous paving

Q Ask Jacks' 9
William Jacks & co.Ltd.

Blfb‘ ne— Overseas lInc. Aurora, Hlinois, U.S.A,

Barber\%: Olding & Co. Ltd. Hatfield, Herts, England w158

Tamping-
levelling
Finisher

[\

Madras

S d
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