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INDIAN ROADS CONGRESS, EIGHTEENTH SESSION, BHUBANESWAR, FEBRUARY, 1954.

>

Shri R, K. Batra, 1.S.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, attaining a brilliant record in
Government College, Lahore. He was educated at the Thomason Engineering
College, Roorkee, from 1919 to 1922 and passed his C.E. with honours in the
year 1922, He was appointed to the Indian Service of Engineers in June
1924,

He soon rose to the rank of an Executive Engineer in April 1929 and was
promoted to the rank of an 8.E. in March 1943. He was appointed as C.E.,
Madhya Pradesh in October 1949. He is still serving the country as the
Chief Engineer, Government of Madhya Pradesh, Roads and Buildings and
Irrigation, Nagpur, having been re-employed on retirement in November
1953.

He was elected as & member of the Indian Roads Congress in the year
1946 and became the President of the Society for the year 1953-54.




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 Session 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 ’tl‘))l gend 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
advanoe 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
Tndian Roads Congress Office before publication,
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awa.rﬁd: MEDALS: The following Medals are available for

(i) The Mitchell Medal:

_For exceptionally good Papers contributed

“Roads C : to the Indi
"‘perpiiﬁﬁ"s‘?’ 'I‘é any year. This has been institute(ﬂg
Congress. ir .enneth Mitchell’s connection with the

(i) The Indian Roads Congress Medal :

‘For Papers considered by the Couno
R Papors y the Council of the Indian
merit? ongress to be of a decidedly more than average

6. The Council have reserved the ri |
. ' Counoj eright t
than one Medal' in any year or to withold thge awa:da:;arg Mn;g:el

in any yésr without assi :
9l}gib§§ff0r the award ':: :;lhgeniriged:.lllsy. resson.  All Mombers aro

7. Rules and Regulations for th ibusi ' |

e contribut i
Efﬁ'&);:lix ;.111051 {l{fﬂ%g&:}i t(;f .%Iedals are publishe&1 ;c:ln;:g;l';egh;wf;
Déogmbéf;.wﬁsg i o e Journal of the Indian Roads Congress,

II. NEW ADMISSIONS

LIST OF MEMBERS OF THE INDIAN ROADS CONGRESS
ENROLLED FROM 11—12—1953 TO 30—9—1954

" Name

Address

Sertal| Roll
No. | No.
1386 1783
1387 1784
1388 1785
1389 1786
1390 1787
1391 1788
1302 1789
1393 1790
1304 1791
1395 1792
1396 1708
1397 1794
1898 1795

Ram Nath Saxena.

Umeshwar Prasad

Verma.

Zain 8. Shah.

A. K, Datta.

@G. C. Gupta.

K. 8. Narayana Rao.

D. K. Sahgal.

V. C. Goyal.

8. M. Hussain.

P. G. Nambiar.

.

P. R. M. Patnaik.

P. T. Govindarajulu.

K. B. Subbaya.

Consulting Engineer to M/s. Gopal

Swarup & Sons, P. O. Mahendru,
Patna-6 (Bihar).

Sectional Officor, Bihar P.W.D.,
P. O. Sindri Institute, District
Manbhum (Bilar).

M/s. Burmah 8hell, Burmah Shell
House, Connaught Circus, New
Delhi.

Sales Engineer, M/s. Greaves
Cotton & Co., Ltd., 4, Mission
Row Extension, Galcutta-1.

Assistant Research  Engineer,
Research  Imstitute, P.W.D.,
Lucknow (U.P.).

Junior Engineer (H), Rampacho-
davaram, Via Rajahmundry,
(8. Railway).

Executive Engineer, P. W. D.,
B. & R., Amritsar Provincial
Division, 430, Hide Market,
Amritsar.

Aggistant Engineer, P.W.D,,
B. & R., Karanprayag, District
Garhwal (U.P.). .

District Engineer, District Board,
Muzaffarpur (Bihar).

Divisional Engineer (Highways),
Coleroon Bridge Division, Sirkali
(Madras State).

Executive Engineer, Bhubaneswar
Division, P.W.D., Bhubaneswar
(Orissa).

Assistant Engineer, 104, Shenoy
Nagar, Madras-10.

Instructor, Highways Engineering,
College of Engineering, Guindy:
Madras-25.
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New Apmisstons

Serial| Roll »
¢ No..| ‘No. Name Address
1390 1796  R. Nagarajan. Seﬁio:d Stlszientiﬂo Assistant, Central
0 esearch Institute,
New Delhi o outer Okbla,
1400 1797 Q. K. Chakravarty. Assistant Engineer (Roads),
‘ S Bongaon Sub-Division, Anderson
‘ o House, Alipore, Calcutta.27,
1401 1798  Mani Dharra Ex i i
h eoutive E; , . .
) N. Patni. . Bikaner (Rajssthar). =
1402 1799 _ G. Papa Rao, - Assistant’  Engineer, P, W. D.
| Phulbani (Orlssa). ’
1408 . lBOQ . & 'Alexander. Assoclate Professor in Civil Engi.
neering, Annamalai University,
o o Annamalainagar. (South India),
1404 10t ‘G.v 8 Rao. Assistant  Exedutive  Engineer,
T C.P.W.D., Hijli, Kharagpur.
1406 1802 - K, L. Masumdar, - Superi i i
J R Masumdar, - intending En,
L o S hitiong (A%lém)gmpex (Bouth),
1409 1803 'M.V. Rajv}adei‘ | Executive Engineer, P. W. D,
R - .. Bulaspur (Madhye Pradesh).
1407 1804 G.N. Sempat!x;. Executive Engineer, P. W. D
0 s ¥ i
o ﬁ)a:a::;. _D“',"ion’ Ganjam
1408 1803 @, Patnaik. Assistant Engineer, P. W. D
_ Bhanjansgar, Ganjam (Oriua)."
1408 1808  B. N, Bhaduri. Executive Engineer (Roads
s _ Lake Road, sﬁICut(ta-29.)' P-a2,
1410 1807 8. V. Shevade.’ Technical Assistant to the Superin.
. ST ten Engineer, - P, 8;; D,
v e e Udalpur (Ra asthan),
411 - 1808 .. Vishrampuri. - Asgistant  Engi
11808 .. Vishramp it ngineer, B. & R,
BT T P.W.D., Jaipur (Rajasthan). R
1412 1809 M. V. Ittycheria. Supervisor, P. W. D., Achammae
o L T dodge, Kunnukuzh
B TR drum’ (T. C. State). " Trivan.
1413 1810  R.Guha, 8.D. 0. (W. & B.), Gooc
“ TR E T N ’.;::;" :l;’v;i.l ;M { . o (wm,B(qnsa“."). h-Behar
. ERs ¢ I T
1414 1811' A, P: l;litra. Executive Engineer, W, & B
RTINS S RTIR N TR Department, ‘18/2/L, Ballygunge
. sath et Station Road, £ ’ 4
Calcutta-19, m"um.h“’
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Serial
No.

Roll
No.

Name

Address

1415

1416

1417

1418

1419
1420
1621
1
1423
1424
1425
1426
1427

1428

1812

1813

1814

1815

1818

1817

1818

1819

1820

1821

1822
1823
1824

1825

- B, 0. Chattopadhya.

H. P. Mirchandani.

A. T. Nalawade.

B. R. Das Gupta.

8. Semajdar.

C. K. Sarkar.

Brig. 8. K. Bose.

"~ M. L. Shukla.

T. 8. Vedagiri.

Shiekh Abdul Salam.

' B, B, Pattanayak.

K. M. Dae.
ﬁ. V. Rajenna.

ﬁui Hara Das.

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

Exeoutive Engineer, P. W. D.,
Balaghat (Madhya Pradesh).

Aspsistant to Chief Engineer,
P. W. D, & Irrigation, Gwallor
(M. B.).

Assistant Engineer, W. & B.
Department, 52-C, Mirsapur
Street, Calcutta-9,

Asgistant Engineer, W. & B.
Department, 112, Ballygunge
Gardens, Calcutta,

Assistant Engineer, W. & B.
Department, 28/B, Ripon Lane,
P. O. Park Street, Calcutta-16,

Deputy Chief Engineer, Southern
mmand, H. Q. Southern Com-
mand, Poona.

Assistant Engineer, Bridge and
Planning Division, P. W. D,
B. & R., Lucknow (U, P.).

Assistant Executive Engineer,
Central P. W. D,, New Delhi,

Assistant Engineer, R. & B,
Zaindar Mohala, 2nd Bridge,
Srinagar, Kashmir.

Executive Engineer, Mayurbhunj
Division, P. O. Barlgada, Dis-
triet Mayurbhunj (Orissa).

Assistant Engineer, Chief Engi-
peer’s Office, Bhubaneswar
(Orinsa).

Junior Engineer, Highways,
Sompeta, District Srikakulam
(Antfhn Btate).

Consulting Engineer, Bijoy
Bhaudar Building, Berhampur
(Orissa).
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New Anmssmis-

Serial| Roli
No. | No. Name
1420 1826 A, P. Nand. . Assistant Engineer, Capital Con-
struction Sub-Division, No. III
‘ ‘ P. O. Bhubaneswar (Orissa).
1430 ~ 1827 R, P. Verma. 8.D,0., P. W.D.
. » ) Distrist Palamau (Bih
1431 1828 - H. Damodaran. Junior Engineer (H), Trich
o Tlruchirapall(l 2’8 . B
) S te)
1432 } 1829 Gurmukh Singh. . Assistant Engineer, P, W. D
. ‘ ; ‘ Ratangarh (Rajasthan}.
1433 1830 - A, A Menon. " Sub Divisional Officer,
i . . , . Pulgaon C
(Madhya Pradesh).
1434 1831 - Indra Prakash Gupta. gineer, P,W.D., B& R
: U. P.). N "’
1435 1833 = Des Raj Varma.
, s o Punjab P, W.D., Bui
o Roads Branch, Blings &
143 1833 8. G, Vichare. uty Engineer, P. W. D
1437 1834 M. M. Bukhshi. Assistant Engineer, Distri
R Dumka (Bihar), " 0" Bo8rd,
1488 1885 ° N Veerappan. Junior Engineer, Hi
» High
| ( ’ (M“dr“ss tate), 1ghways, Hosur,
1439 1886 M. L. Sabberwal. Acting Executive E |
Bharatpur, (R,ajn ooy P-W.D,,
1440 1837 P.B, Fondekar. Assistant - Engineer
Association of In
P, 0. Box 45,
1441 1838  Harbans 8ingh. Assistant Engineer, P,W.D
1442 1839  Panchanan Bandopa-  Assistan i istri
v Ty lop t Engineer, Distric
1443 1840 V. N, Paxikh. uty Engineer, P
azer, Bgrodar.’ “W.D., Dandia
444 1841 Lecturer in Civ

. B.K.Jaln,

Roorkee, (U
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S;{,‘:‘?l ﬁ’%l.l 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).
1448 1843 . Y. R. Mahendroo, Sub Divisional Officer, Kangra
Provincial Sub Division,
Dharmsala, Distt. Kangra.
(Punjab).
1447 1844 Bhabadeb Sarma. Temporary Engineer, Sub Divi-
gional 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.
1440 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., BR.,
Agra,
. D. V. Rao. Assistant  Engineer, P.W.D,,
151 1848 Lower Canal 8ub Division,
Balaghat. (M.P.)
9 H, C. Malbotra. Executive Engineer, P.W.D., B. &
sz 184 R., Branch, Gurgaon Provincial
Division, Gurgaon.
1453 1850 V., V. R. Shankar. Muniocipal 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 Esghnade House, Waudby Road,
Callenders’ Cables Ltd. P.O. Box 111, Fort, Bombay-1.
3 52 M/s. Armstrong Smith Gresham Assurance House, Bir

Lid.

Phirozshah Mehta Road, Post
Box No. 185, Bombay-1.



III. DEATHS

THE COUNCIL HAVE RECEIVE
_ IL R} D WITH REG
INTIMATIONS OF THE FOLLOWING DEATHS. o

Serial} Roll Na
No, | No. ame_ Address

1 1149  Brj
rmda‘ Roy. Executive Engineer, Chotanagpur

Waterways Division R i
'P.0. Hinoo (Bihar), =~ o

2 476 8. B. Tyabj;
B B. Tyabji (L.M.) Spanish Villa, P
. Bandra, Box'nb:;rgo. Cross Road,

. .

: . 90 Mohd. Abu Tuxjabv. Superintendi;f Engineer (Retd.)

A[8-No. 220 Lane, Opp. R&j'

Mahal  Talkies, Lingampalli

. :4 . 7‘ . Hyderabad-Decoan, '
1279

219 L, U. Prosad, Executive Engineer, Construction

Division IV, .
Distriet Burdwan (West, g:sx:g%?;? '

’ . 61 J.- C. S&hﬂey. . Executlve Engmeer, I.U‘ .D., B. &
‘ ‘ ‘ o ' I‘u Bl.noh, 95, Gwa l
. -, ’ . 8 l > Ro“d'
685 (R .
6’ ‘ ’ C. N. Thlmpuvanam. Dlv l'lonﬂl Enelneﬁl’ (nghway.)

Cjo. C. Narayanaswamy M
& ne, Neeli y Mudaliar
Vellore, South Iign "  Street

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 iq 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
occasion 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 a.ccc;rding 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
temple. These temples are noted for their distinctive architecture
which is unique and striking in its pattern and are well worth
a visit. The famous age-old temple of Puri frequented b
pilgrims from all over India, is very near from here and t,hosz
who are interested will be enabled to go and worship at this sacred
shrine. The temple at Konarak dedicated to the Sun God, though
in rlzins',rils & marvefl }Elha.rchitecture and you will be intere;sted %o
see it. e caves O andagiri and Udaigiri
tion in the neighbourhood. & girl are another attrac-

We should also express our indebtedness to the Orj
Officers for the excellent arrangements made both forollx‘:flsdainSt:‘}te
sessions here and for our boarding and lodging arra.ngemengs ig
spite of the various handicaps under which they must hg
laboured. ve

Orissa is still & young State created within

decades by welding together the most remote ::d lagfltf h.r:"
districts of the other contiguous old States and with a numbgrl %
the Princely States added on after the attainment of Inde o

dence. No wonder, therefore, if it has to work against the bgg{:
log of progress in its still unopened areas and a chronic and defic't-;
economy. Its heroio struggle to comeup andrise to its due stat ,

on par with other States is worthy of our admiration 1\1}:’-9
wish the State the best of luck and success in its effort :
May the Grace of Lord Jagannath of Puri in conjunction with l;,}?
bounty of nature activated by the construction of Hirakud D .
leaven in quick time the economy of the State and contribuma;n
its ever-increasing prosperity. 0
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The past Presidents of this Congress have, in their successive
Addresses at the annual sessions, fully traced the history of ite
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 & measure of its vitality, popularity and usefulness. Most of
the road Engineers of the country, both in Government service
and outside, are there either as members or as associate members.

Our primary objective and function is to see to 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 looal 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
aoting as olearing 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,
whioch is mothering and nursing this Institution, pass on the
results of their studies both on the theoretical and practical
aspects. The fleld 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 doeument 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 fnto account our local conditions and materisl
resources. Henoe, on this score alone, the Indian Roads Cong-
ress fills up the vold which has long existed in the teohniocal
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,
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The Roads Congress has recently started a new
publishing extracts and excerpts from the technioal j:ﬁ::i:‘las ?rf
the Transport-Communications Monthly Review for the benefit
of the exeoutive staff who, owing to their wholetime preocou-
pation with the organization and accomplishment of their
day-to-day work, are not able to keep abreast of the latest
advances iq the sojence of road engineering, which is growing
fast by rapid strides. They simply do not have the time and
energy to read systerpatnoally 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 poi
for further information. pointer €0 the proper quarry

By encouraging the Members to contri
original articles based on their indepexffilebxllbte sif::(fi:? g;
g&rtioqlar_ subjects or experience on specific works and
tl?v bromgmg them up for discussion at the annual sessions
th‘e ongress is providing & platform for orystallizing,
) lvamous amorphous ideas whioh the different Members
:g;tkq lln;ve._ai; one time or other imbibed in the course of their
vork. imngmeers are general'ly silent workers, always in commu-
sbout sheir work, thoy 0 5o mare T gne pm Lyt telk atall

; ‘work, n the langua
drawings and terse specifications, not often %nteglfigifb?: %?m Talg

publio. It is, however, necessary for engineers in these demo-

cratic days to o convi :
be able tg expl lﬁn‘ﬂ%o ootlllx:lx:ﬁon to the public and to this end to

: , in layman’s lan th
eons of their projects. These faculties 0o guage, the pros and
: uld be ped
and more by constant exercise and attempt ‘at md:;;l:uingm:;:

faots, arranging them i
the inferences ghereef:n:: thelr logloal sequence, and indioating

Annual prises, medals, or ‘
the Congress for_ Papers of l'peoili(l) l:::::;:.‘ “,R‘b:ii:ls‘nl:iwardeq by
of the Congress in this direotion is to keep mi mmbxtion
lights of the Congress over the whole of qur.frate nﬁy e .l:;&roh-
of operation and kindle every spark of talent therein - its ares
i s e e et e
dark.oorners in the field of ouz solence. With this objestive
view, the vonue of thesessionis being changed from yeva:' i‘;

year 80 as to'enable all States, all
canvassed and covered in g::" “pf“fn. and all problems to be

In fulfilmentof its educational objectiv
maintsining ap up-fo-date library and it genda %o?l:; g‘"&“:me -
who are consfantly 'kept informed of the list of new books add r;
from time to time. It has a small museum not suffidiently 1a .
yet for want of accommodation. There is an Eduoatign S;%e
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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 & multitude of complex problems, for the solution of which
we have to adopt a scientific and rationalised approach. 8oil,
which was being olassified by appearance and feel, has now to be
classified by the qualitative and quantitative content and beha-
viour of its seversl ingredients. The potentialities of using
gtabilized soil for the construotion 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 srches we have passed on to Reinforced and Prestressed
conorete. 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 construotion 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 » whole. It has another Subcommittes commending
to the State Covernments the advantages of constituting
speolalized highway departments working directly under their
wings. Now to those who are still lagging behind in giviog full
effeot 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. 8. and L. P., has
also been mooted and is worthy of serious consideration.
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" The Highway Chief Engineers of States hdving met at the
instanoe of the Roads Congress in the year 1043 drew up the well
known Nagpur Plan suggesting an ad hoc 10-year road develop-
ment programme for the country as a whole 80 as to provide an
integrated and closely knit grid of roads, and presented it to the
several Governments. Though for various reasons this pro-
gramme has had a chequered oareer 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 & 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 account of the competing demands
on available finances.

In this connection, I can do no better than quote the recent
pronoancement of our Prime Minister whose instinotive flair for
striking the right emphasis is indisputable,

“I have come to the conclusion that one thing to
which we must give topmost priority is roads—
roads 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 direotion will be to the peril of the
Welfare State. This is also the considered opinion of the Roads

Congress and the Nagpur Report is specific on this issue of balan-
ced development, '

. 'Whatever is the use of exhorting people to move out to the
villages without creating oconditions which would attract them.,
Young men who have been having their education in urban sur-
roundings fight shy of leaving the towns for wan of even the
minimum amenities in the ocountryside, Today there is'such &
well-defined watershed separating the sophisticated urban and
the simple rural communities who live two different standards of
life both materially and oulturally. There is a big lag between
$he two standards and it is Decessary to help develop an inter-
mediate standard incorporating the best features of each, The
ocean of buoyant life is all to one side of ‘the ridge and the tides
and waves of technival, cultural, and social progress lap up only
to levels of the urban areas and bresk thereafter. It is necessary
to cut channels through the ridge for inducing direct and open
flow through this barrier by equalising the levels as far as

o+
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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-
tiens in & supplicant mood for his release from the land-locked
interior. But the last war and its repercussions which precipi-
tated & 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 clvxlxsaf.lon. Social Justice has
to be done to 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 langplsh.and waste his
energy in the desultory and factious life now ruling in the villages.

i ary to build new village roads first before our other
econf)tnlison;?:rsnz l(‘J{’mld 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 oconomy. At least those villages 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 oan be provided to give the villager access en to the main
roads which lead to towns and markets. With the construction of
these links, the several amenities of life under different categories
can be brm’xght 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 woulq fu;thet fgcxlxt_ate
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 Lleyd George
who, after retiring from the Prime Ministership of England,
found the growing and marketing of potatoes from rural England
a sufficiently profitable and exhnhmtxpg occupstion in his later
life. Good transport facilities in the interior would help towards
the desirable exodus ef educated peopl_e, young and old, to the
countryside where they can live usefql hves' far fron_1 the .maddmg
orowd and enliven the ocountryside with their gifts and

experience.

» : [ * d

i weloomé trend that the Community Projeet an
Natigfmll.E:unaioh Serviee Administrations are intensely seized
of this issue in their programmes and are concentrating on
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village road construction by enlisting publio 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
!and. money or idling transports Such & procedure while reduc-
ing the incidence of cost to the Government to the minimum is
aleo the best way of enhencing the dignity of labour and praocti-
cally demonstrating the equality of man and man. The energies
of local scout and other youth organizations could be harnessed
purposefully to ocreative work instead of being limited to or
fntte‘red away on spectacular ceremonial. We shall thus be
working with the community and not merely for it and there
seems o be no better way of converting the prevailing frustration
into enthusgasm and the insurgent masses into a resurgent and
self-respecting community with faith and confidence in itself.

The Government in the past had besen acting on o -
mendation without definitely committing themselvgea to l;;;eeg:'?n
policy. Bat today, by the pressure of public opinion or may be
88 a result of the persistent labours of the Roads Congress and
other road promotion associations likethe I. R. T. D. A, it is
extremely gratifying to see on the horizon the dawn of & new road
era and the prospects of a sure and steady advance towards the

fulfilment of our dreams. The recent statement of the Hon’ble

Minister for Traneport at the Silver Jubiles meeting of the I. R.

T. D. A. is a charter for road development and indioa

g tes a go-
shead polioy. Let me quote the relevant portions of his statemgx(:t
made on behalf of himeselt as well as of the Government.

““ Policy. Our polioy is to encourage the develop-
ment of an integrated system of transpogrt in whioh... p
road transport will play an appropriate and useful
role In its own sphere of effective service. Govern-
nﬁent; 8 plans are further based on a full recognition of
the fact that road transportation faoilities still la
behind the actual requirements for g .

progress. There is less than one-fi ;oi%xioeo&n?::g
per 8q. mile in Indis against 2 miles in the U, K, and

one mile in the U. 8. A, On a ulatio i
has oply 6 furlongs o road pefoll,)ooo pel:-sg;:h;glﬁg::
3.6 miles in the U.K: and 12 miles in the U.8.A
Governmex.m in Indis are quite consoious of tﬁ; lsr 'c;
leeway still to be made and the community projeosts
do include the construction of rura} roads as an
important part of their programmes. I msy say thad
I am personally very keen on the develepment of
proper roads connecting different villages to the main
roads. A small amount of Rs 20 lakhs has been
provided in the current year’s budget for this purpose,
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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 orores recently added under the head of relieving un-
employment for construoting inter-State roads or roads of econo-
mic importance to rural areas. Physically, the plan covers the
construction of about a hundred large bridges and construction
or improvement of 24,000 miles of roads in the 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 deficienoy 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 56-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. Towards 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
enunociating the proposition that road development ‘¢ should be
steady, balanced, and continuous and that for this purpose a cer-
tain ocontinuity in the supply of funds is essential if wasteful
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expenditure is to be avoided and programmes are to

without interruption.”’” In implementation of thisb?deI:;,ur:E:d
have fixed the money provision for development works overz
5-year period and have further permitted works to be taken
up (in the .Central sector at least) of 100 per cent more value so
a8 to provide for continuity and overflow into the successor plan

Such elasticity conceded towards the natural extension of the
programme into future years is a guarantee for the smooth flow
of the requisite funds required not only for this Plan, but also
for the subsequent ones. We hope, on realization of the advan.
tages of. this policy during the present 5-year period, the same will
be continued and we would have ultimately & separate non-lapsing
fund constituted by statute before long. The States also, mean-
while, must be taking steps towards the constitution of th,eir own
non-lapsing funds for road development from motor vehicle usor
taxes and by oredit of the due share of road cesses under the
approach made to them separately in terms of the Motor Vehicles
Taxation Enquiry Committee’s findings.

Let me next proceed to an appraisal of t isti

tem and its deficiencies. From a.pg;udy of thf:1 ergzésgr;‘%r%;% sg:-
see that the required quantum of arterial road milage (of Nationali
and State Highways) is fairly existing as it is, except in the Part
C and some of the Part B States, and except for missing links ;

various reaches and missing bridges particularly over big river1 y
These roads are the responsibility of the Centre and the St ts ,
Governments and have been built up over years to tolem%lo
standards. We have however to provide the missing links 3
bnd_ges and to improve the roads for the quality and efficienc anf
service demanded by the higher stresses and strains of mog o

traffic. The main deficiency lies in the want of Feeder ro dern
and from the villages. ads to

How to go about remedying the defects i
in an eeonomi_oa.l manner in relgtion to the plc?ox!J ?‘g:otxl;z?s sgfst:}x::_s
country and in what sequence, we should cousider We -
suppress the likely temptation of importing costly idea an
methods and the dazzling standards of American Hi hw: and
there is & vast difference between the developed . hingterlay; of
American prosperity and our stagnant backland which han 1;'01f
to be explored for throwing up the wealth which onl pie } l
sustain a hxghelz grade and more commodious road s st.ey i
stream of arterial travel oharacteristic of America )s'te . o
their advanced mechanization and the Prevailing high r:m jrom
of life there. Our standards should be modulated t;og les o dords
and hitched to nearer stars. We have to resort to sta phelin
tion and stagger improvement so as to spread our Iﬁ%:gnstruo-

as large an ares as possible, and not until definite tra: 8 over

¢ Joad
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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 oreeks on the lengthy coastline of the Peninsula and of the
several major and minor rivers in the plains. Construction of
bridges and culverts over smaller channels, therefore, should be
an early charge on available resources, Another frequent sight
along the roads which could not have escaped the most casual
road traveller is the Notice Board warning about the weak and
narrow bridge ahead and 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 nsrrow
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 ocalled 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

lp.ve to be provided.

Yet another aspect of road developwent 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 the need to main-
tain all the rest houses along the main roads in efficient condition
80 88 to afford reasonable comfort to tourists 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 whieh will

regulate access to roadside land and prescribe 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
heavy mixed traffic, ¢ pavoments for

Railway over-bridges and subways and improved level cross-

ings are also required on a large-scale but
deferred to the next stage of develgopment. M8y perhaps be

. Road Maintenance.—Physicallly, roads are a pj
social, industrial, and agrioultuer' equipment of plt.?: ogtingl;
which must be maintained. The State, as the owner of thege
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 arterial roads can be said to be main.
tained at present to some standard, it is not adequate
T}ze mamtenagoo of secondary roads, i.e., the minor distriot anci
village roads, is very poor and almost in name only although
such roads are of great importance in the day-to-day life of t%e
masses a8 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 patohwork, 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 mainst '

! 8y of our road
surfaces can no longer survive under present conditions of traffic
It has ceased to be an economical proposition except where traffic

is light and pneumatic tyre borne and stone i i

plenty j_nst by the roadside and even then it is aisl;p?xvi::ill &}ggo::
and terribly wasteful of human effort as baving to be repeated on
a oyole of too frequent renewals. The only answer is to go in for
rigid or ﬂpxlblg pavements of concrete or black top of high
gradg specifications related to the traffi intensities on the magin
arteries, Concrete roads cost Rs 75,000 and high specification
black top Rs 40,000 on the average per mile and unless capital
construction at these high costs is undertaken, the maintenange of
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 at present imported from outside. It has been
roughly estimated that the loss to motor transport on
aocount of bad roads is of the order of Rs 38 crores per annum.
This aspect has come to the forefront of late and a Committee of
the Roads Congress recently constituted at the instance of the
Transport Advisory Council is now engaged in studies of the
comparative costs of operation of motor vehicles on different types
of pavements and of the economy in transport costs resulting
from improvement of road surfaces.

The maintenance of the secondary roads for all-weather
traffic is & much more difficult problem so long as bullock-cart
again remains the principal means of rural transport. Low cost
roads with stabilized soil surfaces are not the solution in spite
of the lighter traffic on them as they are incapable of standing up
to the cutting action on the iron tyres of the cart. The only pos-
sible way of kesping 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 diffioulty of maintaining these roads that quite
often the construotion 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 links on
the Caloutta-Madras and Caloutta-Bombay National Highways
are being forged at present and the construction of many of
these stretohes is already complete. Bridges 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.



498 EI1GHTEENTH SESSION—BHUBANEsSWAR 1054

Now, I wish to refer to a question which has been agitating

the minds of many senior engineers in Government service for a
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, they
have got to work willingly, courageously and unflinchingly. You
mus$ have however noticed from speeches made by senior engi-
neers all over India during the last foew years that there is a sense
of frustration among them. India needs good engineers very
badly and she cannot advance unless a conscious effort is made
to diagnose and remove the causes which are frustrating them,
There is a dignity in the profession which must be fostered. If
the engineer has to deliver the goods on a hundred fronts to-day,
he must have the proper environment to do so. It is not correct
to smother him with censure all round. It is generally overlooked
that the engineer has to play an important part in the life of the
community not only as a technician but also as a planner and
administrator. One of the major causes of his despondency, I
venture to say, is that many of his plans are often spoiled because
they have to pass through hands which lack the training and
experience required for a proper appreciation of them. I am
convinced that the nation is not getting the best out of her engi-
neers in the present arrangement, which has come to stay due to
the innate reticence of engineers. May I in this connection
" remind them of what Dr. John Matthai, the then Minister-in-

charge of Transport, said in 1948 in a message to the Indian
Roads Congresa.

‘ Too often Engineers appear to play the role of
big silent men. I have always felt that, with their
education and their experience as men of affairs, they

should achieve much more, if they would emerge from
their shell.”

Ladies and Gentlemen, your over-worked patience must be
at the end of its tether, so let me close after doing a littlé intros-
pection and loud thinking on the human gide. It is necessary as
all progress is conditioned by the nature of the human agency
working at it. My exhortation to you, the young assistant engi-
heer is that you should develop initiative and pride of profession
as well as possession in your works. You should quickly, after
emerging from college, learn all about the practical side of your
work lest you be outwitted by the engineering trade with whom
you have to deal all the time and without whose co-operation you
cannot show results. Maintain an attitude of humility and sense
of bumour and proportion and bé not dismayed by oriticism,
Where it is unbiassed and correct, own up and benefit therefrom.
If it is ill-informed, the opportunity afforded to cleas yourself
will enhance your reputation. Work up by the hard way and
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do not buckle under stresses. Whatever be your station at the
time in the official hicrarchy, 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 St’iate are bou_n.d to look
after your interests. You have very big opportunities in the
ofﬁng. for bringing out your best and arlvanqmg vour knowlefige
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 vour watchword. Be on the scent for new quarries
and newer and better techniques. Be loyal to the (;ongrgss and
reduce the gap between its well thought out specification and
your actual working standards.

nior engineers my appeal ?s .t;hat you shou}d take a
keenT:nt;lfiszly persgnal interest jn guiding your assxsta.nltis (1):1
the right path, not only by putting up warning signs (f.t, all the
likely pitfalls by the way but a.'lso by giving helpful an poslt}ve
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 ea:sxlex:
conditions. The lot of today’s entrant into service is certainly
more difficult and he needs sympathetic handling.

ur guests, let me address myself finally. Pray, be
gentgoirzl(;i;;,\?re wghile you swear at a road forv, fr(i)m' what hli“%
just been explained, it must be apparent to }f)ul 3 nosz w :1
roads are often bad and that goqd roads mean high costs. roa'
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, .pl;ara-
doxical as it may seem, that you are all paying even novg-wl’xt oug
being conscious of it, cxtras 1n the 'shape of your vehicle an
health repair bills arising out of the jolts and dust nuisance on
bad and rough roads. I request you therefore to throw in your
weight on the side of getting more funds for roaq mmptensnce.
Thero is no use indulging in ca.\fllment of the engx.neer-m-vcharge.
These engineers are of your choice. They were trained b)rb §e1eﬁ:-
tion. trained in examination and tested and stamped by the
Public Servico Commission, and must therefore be the best m.ea
the country could yield. You have no go except to manage wit
them. So, if they are good, encourage them to be better. If they
are lame, give them crutches and sct them on feet; and if .they
are bad, diagnose the disease and nurse them to health and v1g01(xlr
by going to tho root causes. Then only can progress be registered.
I now request you, Sir, to inaugurate this Session.
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In declaring the Session open, Shri Naba Krushna Chowdhury
said :

Myr. President, Ladies and Genllemen,

1t is & 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 Engineers 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.
I 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 an
1 venture to say, Mr. President, higlfly instrueti%reaa.((lld:g:g
To me, it is very gratifying indeed to note that you attach grea{;
importance to the building of village roads and hdopbing econo-
mical methods. I 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 i
sound and timely advice. 1818 & very

It would be presumptuous of me to speak bofore thi
distinguished gathering of Road Engineers of such COmmonplacl:
things as the importance of easy communications for g
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of all round development. It is true that in the first
%xi's%rnﬁx:‘e Plan, it has not been possible to .acgord ’ch.e develop-
ment of road communications as high a priority as it deserves
because the primary problem of food had upavoxda.bly to receive
our immediate attention. We are now happily turning the corner
so far as the food problem is concerngd.and I have every hope
that development of communications will herqafter receive its due
place in our plans of development. The Indian Rqgds Qongress
will deliberate on many techmcal_ problems regarding the
development of road goience. You will, no doubt, apply all the
resources of your technical knowledge and experionce to devise
economical, as opposed to cheap specifications which are the
orying need of the hour. With the est':a.blxshment of a Ceqtml
Road Research Institute, now oppor_tum!;les have been provnded
to the Road Engineers to develop their science and technique.

i awn of Independence, the expectations of ?‘he
peop}let:gvgh:gtumlly gone very high. Both quick and lasthg
results are expected. We have & 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

ossible, there are many limiting factors particularly that of
gnanciai resources ; and we have to exercise tl.le utmost economy.
Fortunately for us economy is not mex:ely a dire necessity but by
its very nature, engenders all the virtues that foster progress
or growth of a nation. It is the tight kgsnd of economy which
builds and indicates strength. Our own history and the history of
other great nations teaches us that extravagance 18 & sign of
decadence, Closely sllied to this question of economy is the
larger and more important question of integrity. In the conee;t
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 amj] reconstruc-
tion of the country we have to l_)e moved by the patriotic urge, to
dedicate ourselves to the service of the country, work fofr its
advancement and for the betterment of the conditions of the
sses. Integrity, about whioh we used to talk in the past, as a
n;:t ) " has now become & necessary concomitant of this
vat;;o;.ism It has to come now from within and not as a result
gf checks and ocontrols from ab:la.ve.1 ‘;\moi!;g:i;l g‘lﬁdEll])gmt?ferst:l}g

i sonnel partioularly, ! .
(f)gll'l::s zc::t:x‘-)i?)ltifx;r and pril:le of profession that should give rise

to this virtue in the rank and file.

rmitted the liberty of drawing your attention

I may be pe oy noticesble generally amongst

to an unfortunate ten@ez ar country. This is the growing

ung men in / !
z?ﬁflﬁgat%i oxgx 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 & 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
excellent traning, both at home and abroad, should set a healthy
example to the rest of the educated community. It will be a
tragedy if instead of doing that they sucoumb to the prevailing
vice and go after Whitecollar positions. You have not only to
build big bridges and broad highways, great dams and aqueducts,
but you will also have to take a leading part in clearing the
debris of feudalism and building the solid edifice of a democratic
society by bridging the gulf that separates the workers and

peasants from the class of Babus and gentlemen who hate
to soil their hands.

With the growing tempo of development work in
we are requiring inoreasing 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 felt that our
Engineers should not be overburdened with administrative respon-
sibilities and work in spheres which do not oall for play of their
tochnical skill and knowledge. I would request the Roads
Congress to give their earnest consideration to this matter also,

Before I conclude, I would like to pay my warm
tributes to the Engineers of our country who, in the
post-Independence period, have taken up execution of gigantio
projects requiring the highest skill, experience and professional
ability, The Hirakud Project in this State, with which Iam
intimately conoerned and of which I have first-hand knowledge
is being entirely executed by our own Engineers at sll stages,
The Project, when completed, will be & matter of pride to the
whole nation. It would be an achievement of whioch our
Engineers could be justly pround. Even in the construction of
smaller projects, roads, bridges, ete., the Engineers are distin-
guishing themselves and have won admiration here and abroad,
I am confident that what our Engineers achieve in future will be
even more worthy of admiration and wider recognition,

our country,

I nced hardly say how much intere

sted T am i
deliberations of your Congress and how since n the

rely I wish ¢
success. I again thank you for asking me tg hem all

inay :
the 18th Annual Session of the INDIAN ROADS &?{;R%‘é‘sv
and T have great pleasure in doing so, .

St

PRESIDENT’'S CONCLUDING REMARKS

i i for
k you, Sir, on behalf of the Indian Roads Congress
yourlkti}r‘zinwgigome and for the help and encouragement you have
given us by your presence here today.

eciato what you have justly said that jeducated
younvg(:n:glp:hould not be afraid of manual labour,

Sir, may I request you to present‘the s Indiaq
R (ﬁ.nd():x?;éssl Medaly” to Shri K. K. Nambiar and Shri
KoaNamasivayam, Authors of Paper on "‘ The Investng,?txon,
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.

onemp———

Message from Shri O. V. Alagesan,

Deputy Minister for Transport & Railways,
Government of India

i i ishes for the
oat pleasure in sending my best wis
sucogsshgmhg;Eighgeenth Session of the Indian Roads Congress.

iliti ication comes nearest
nsport facilities, road communica
to mgrfx a“Ittmfugctions from his front gate and from portal to
portal. .

. - . . { the
are today right in the middle of the execution o
ourreth: Five-’Yozﬂ Plan &ndf l;‘t:ve glot lntc:‘ l(t),!l:;u gs;ncz;.e pl:z?i%
ent forms a part o e plan.
gz::;oigt:ot too large vis-a-vis thq many urgent neggtsi o; t:he
country, yet enough has been provided for a very good egm(i
ning. Now it is up to our engineers to use their ingenuity an 1
skill to produce maximum results out of thgse funds. Heg-e zsfs
once & serious challenge to and a glorious opportunity for
them.

May your deliberations be directed purposefully towards
this end.
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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 g valuable institution
for the sifting of principles and practices of road making in India
and the establishment of traditions which in due ocourse will
result in raising the standards of work in thig field.

As I 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 sucoessful Session have also
been received from :

- His Excellency the Governor of Orissa,

Shri Lal Bahadur Shastri, -

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

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

Minister for Finance, India.

Shri K. C. Reddy,
: Minister for Production, India.

" Dr. P. §. Deshmukh,
Minister for Agriculture, India.
8hri 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, 8. A, ‘

INDIAN ROADS CONGRESS
EIGHTEENTH SESSION-BHUBANESWAR

swar, the picturesque new ca.pit:nl of Orissa, was the
scon(?g}l:)}?:e%ighteentﬁ) Session of the Indian Roads Congr(lass
which mot between the 4th and 11th of Febn?a.r‘\" last. The dele-
gates who were able to spare some time for visiting the mmmv).cr-
able temples scattered round about Bhubaneswar must be carry gn}%
with them the haunting memory of these beautiful shn‘nes whic
exhibit a unique architectural style. The fincst specml:ens 'I?l:e
the Lingaraj, and Rajarani, an_(l the ‘ Muktesw.ar temp es;l. ; 2
Lingaraj, is Bhubaneswar’s main shrine and is oneof t ed re280
archacological monuments in India. Tt str‘x)llds in a courtyar :1
ft by 465 {t and towers up to & height of 127 ft from the ground.

i i i ba Krushna
Session was inaugurated by Shri Na
ChoJ‘(;l}?nrv?sC]hief Minister, Orissa, on the 5th February 1954.
About 200~(lelegates from all parts of Ind}u attended the session.
This was the first meeting of the Congress in Orissa.

i i i : Buildings

R. K. Batra, Chief Engmeer,_ Roads and s,

MadE;lxrxl Pradesh, delivered the Presidential Address. The special

yoint made out in his Address (published in full in this issue) was

Ihe creation of o non-lapsing fund for road development in order

ﬁo énmxre that road development is steady, balanced and
continuous.

i assigned first priority to the construction of
\'illnggerfggilgi?ﬁ nexg, to bridges and culverts on rivers a'nd
waterways along main roads. He also urged the need of replacing
on a programme, the weak or obsolescent and derelict structures
which have outlived there normal ll_fe or are too narrow and un-
reliable for the heavy loads and their impact.

ints touched upon by the President in his speech were
the p(::)}:rei;igglgf adequate wlr)idth of roadway and suitable horizon-
tal and vertical curves—factors pertinent to the safety of modern
high speed travel. He also referred to other aspgcts of road
development such as aesthetics and avenue perspective, segrega-
tion of traffic, railway over-bridges and sub-ways and improved
level crossings.

i i / i to develop intia-

The President advised the younger engineers ntia

tive and pride and profession, maintain an attltudg of humility,

sense of humour and proportion and be not discouraged by
criticism.

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

The Chief Minister in his inaugural address said that while
every one desired the process of national reconstruction to be
completed with the least possible delay, there were many limiting

Shri K. K. Nambiar, receiving the 1. R. C. Medal.

factors, particularly financial stringency and they had to exercise
the utmost economy. He further referred to the shortage of
suitable technical personnel for the execution of projects. He
paid high tributes to engineers and advised young men not to
be afraid of doing manual labour themselves,

The Indian Roads Congress Medal was awarded to ShriK., K.
Nambiar and Shri K. Namasivayam for their Paper * 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 Coocrete 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,

rescarch work done in various research laboratories. The Test
Track Division considered the report of the work done at the Road
Test Track, Calcutta. Other Subcommitteces 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 Subcommlttefa 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-god Temple of
Konarak which is nearly forty miles from Bhubaneswar. On the
10th, the delegates paid a visit to the famous Jagannath Temple
at Puri. The last day was devoted to the inspection of Kathjuri,

Kuakhai and Taldanga Canal bridges and the layout of the new
capital at Bhubaneswar.

TECHNICAL EXHIBITION

Eighteenth Session, Bhubaneswar, February, 1954

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

ibiti y 195 hri
xhibition was opened on the 5th February 1954 by 8§
Bhui'rt}:g %xha.ndra. Msahanti, Deputy Minister for '\\ orks, Orissa,
who went round all the stalls and showed keen interest in the
exhibits.

Shri Bhairab Chandra Mahanti, Deputy Minister
for Works, Govt. of Orissu, decluring the exhibition open.

ing on the occasion, the Minister said that it is only
the e?)i'?zléé?fwho could bring prosperity to the c'ountryﬂ};)y ((lle‘;z:
loping her resources. He laid partlvc‘ula.r em‘phaslsﬂon ] e cre.
lopment of the scientific aspects of_la'ngmeer'm.g: efa z;o al[‘);:e%
ciated very much the idea of organising exhibitions of tle &bllic
types of road making machinery for the education o t'xet'pu '
about what is being done to develop the road communications in
the country.
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The exhibition remained open throughoutthe 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,

materials and processes used for the construction of modern
roads.

The following organisations took part in the exhibition :

1. ‘(?}quernment of India, Ministry of Transport, Roads
ing.

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

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

3. Highways Deptt. Research Laboratory, Madras.

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

5. Government of West Bengal, Road Development Deptt.
showing one of the exhibits was a reljof map of West

Bengal.

6. Firms:
(1) M/s. B. R. Herman Mohattas. ]
(2) ,, Burmah Shell. i
(3) ,, Concrete Association of India. Displayed

Charts, Cata-

(4) ,, Dunlop Rubber Co. Ltd. logues,Modals
(5) ,, Greaves Cotton & Co. Ltd. and  Photos.
(6) ,, Heatly Gresham & Co. Ltd. ¢ In some cases

(7) ,, National Foundary Rolling Mills. | m achinery

(8) ,, Standard Vacuum Oil Co. Ltq. | used in cons-

(9) ,, Shalimar Tar Products, Ltd. :l;;:;tl:%z dwere
(10) ,, Traotors (India) Ltd. '
(11) ,, William Jacks & 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 demonstrat.ion of their
Mixall and showed how the machine could be used in construc-
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 E. A. Nadirshah
C. J. Fielder K. K, Nambinr
Goverdhan Lal S. C. Nayak
W. A. Griffiths L. R. Patel
S. Gupta K. Ramaswamy
R. N. Joshi Sujan Singh

U. N. Mahida
J. Subrahmanyam —Sccretary
The following co-opted and invited Members also attended

E. Zipkes, Dr. K. F. Antia

A. K. Sen H. Sunder Rao
B. N. Shenoy

I. Confirmation of the Minutes of the 4lst 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 X VII-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 2lst 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 January 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. T
as Engineer Liaison Officer at Madras, the President, ﬁnd;?'ht;:
provisions of rule 1l-a of the Memorandum of Association,
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eto., had appointed ShriJ. Subrahmanyam, Divisional Engineer
(Consultant), Ministry of Transport, Government of India as Sec-
retary with effect from the lst 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 Engineer to
the Government of India (Roads) .

8. Standards of the Indian Roads Congress.

The Counoil 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
Bhri 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. MoKelvie to the cause of
Road development in general and the Indian
Roads Congress in partioular. With his retirement
from the service of the Government of India in
May 1953, the Indian Roads Congress lost the

b
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(iv)

™

(vi)

(vii)

(viii)

(%)

(x)

(xi)

(xii)
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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 0. 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 Exoellenoy
Shri K. S8anthanam, 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
ocoasion,

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. Bennett,
Chief Engineer, S8hri B. 8. Jootla, Deputy Chief
Engineer, Shri 8. Mumtaz Ali, (Loocal Organizing
Seoretary, Indian Roads Congress), officers and other

_ staff of the Public Works Department, Oriesa, for the

efficient arrangements made by them for the Session
and for the convenience of the delegates.

The Indisn Roads Congress thank the firms and
Governments who participated in the technical exhibij-

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

The Indian Roads Coungress thank the Railway Board
for providing additional accommodation on trains

for the delegates attending the Session of the Indian
Roads Congress.
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7. Scrutineers for the Election of Council Members.

. C.J. Fielder, C. M. Bennett, Goverdhan.Lal and
K. Khj(e}g:l;biar, were appointed scrutineers for the election to the
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

g Representative of District Board Engineers.
S. N. Sinha -
h. Representative  of Municipal, Improvement Trusts and
Cantonmnt Engineers.
M. Meeran
i. Representative elected by the General Body.

Misra
S. N. Gupta C. P.
E. V. 8. Iyer S. C. Nayak

inated by
fe 9-a, b, ¢ and d the following were nominate .
> 312?: rr:st:::ctlve administrations as Members of the Council:

9-a Name of participating Name of representative

Administration
) J. M. Frederick
AAndl:;a B. Chaudhury
f‘:“ M. L. Bahl
]Ii:u:;ay U. N. Mahida
R. K. Batra
Madhya Pradesh K. K. Nambiar
ga.dr:s C. M. Bennett
P::;ab D. P. Nayar
Bisht
h M. S.
Uttar Prades T. Mitra

West Bengal
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Hyderabad {Decoan)

- Jammu & Kashmir
Madhya Bharat -

- PRPSU
Rajasthan
S8aurashtra
Travancore-Cochin

9-b Engineer-in-Chief, Army

Healquarters

9-c Central P.W.D.
9-d Consulting Enéineer (Road
Development)
10. Past Presidents:

9-¢
R. K. Batra
T. Mitra
G. M. McKelvie
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D. V. Rao

D. N. Gupta

P. V. Divatia -
Raghbir 8ingh ;. . -
Kishore Lat: 1., -
U. J. Bhatt

K. K. Kartha™ !

Brig. K. N. Dubey "
M. 8. Mathur

H. P, Ma.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.
| Session.
ABSTRACT
1. Government of India:
(s) Ministry of Transport, Roads Wing e 22
(b) Engineer-in-Chief’s Branch 3
(o) Central P.W.D. . 3
2. Council of Scientific and Industrial Researc 7
3. Andhra 8
4, Assam 3
5. Bihar 17
6. Bombay 16
7. Madhya Pradesh 8
8. Madras e 18
9. Orissa . 28
10. Punjab . 3
11. Uttar Pradesh e 13
12. West Bengal 31
13. Hyderabad-Deccan e 2
14, Jammu & Kashmir 4
15. Madhya Bharat - 3
16. Mysore 1
17. Rajasthan 6
18. Sikkim 1
19. Saurashtra - - 2
20, Travancore-Cochin 3
21, Tripura - 1
22. Delhi . 3
23. Kutch . —_{
Total ... 201
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LIST OF MEMBERS WHO ATTENDED THE EIGHTEENTH
. SESSION OF THE INDIAN ROADS CONGRESS
HELD AT BHUBANESWAR IN FEBRUARY, 1954.

8. No. Roll No, Name.

2. COUNCIL OF SCIENTIFIC AND INDUSTRIAL RESEARCH

, 29. Invitee Puri, B. D.
8. No, ~ Roll No. ‘Name. , ‘ 30. 1191 Shaukat Rai.
: . Central Road Research Institute, Okhla
1. GOVERNMENT OF INDIA. 3l. 1625 Gonsalves, G. F. D.
) 32, 1796 Nagarajan, R.
(a) Ministry of Transport (Roads Wing) 83, 1345 Swaminathan C. P.
. . 34, 847 Uppal, Dr, H. L.
1. 322 Bazaz, S.L. ; ’
2 . 1446 - - Bhalla, R.S. 86. 1635 . Zipkes, Dr. E.
3. . 783 BbhgrgangTjN. ‘ 3. ANDHRA.
4. . 768 'Costa, A, J. ;
5. 879 - Goverdhan Lal, 3‘7’; 13‘;3 %:’a‘i,‘ﬁaﬁfhﬁa"‘
6. - 1387 (érover, D. T. ' 38. 1824 Rajanna, B. V.
7. . 1078 Hurusah&m, R. L. 39. 757 Ramamohan Rao, R.
8. . 85 ardayal. 40. 230 Ramamurty, K.
9. 1288 Mathrani, H. P. al. 1013 Rao, B. K. V.
10: 1310 ﬁ::lzg;ifé IZ' 42, 472 Seshagiri Rao, N.
1 2: 1274 Murthi, ]i S.. N. 43. 1528 Venkatachalam, B.
.13, 950 Nagarsgeth, M. P 4. ASSAM.
14. 890 Patel, B. P. ~ | 44, 1247 Barua, H.
16. et Rajagopalan, % Ig' 45. 041 Chaudhury, B.
16, amaswamy, N. 8, ) , K. L.
17. Invitee Ranganathan, K, 4 1802 Mazumdar, K
“18. 1532 Sehra, P. T, : 5. BIHAR.
19. - 16156 Sen, N. : 1637 A llah. N.
20, 723 Subrahmanyam, J. :g 399 Bﬂﬂf’&, L.
2L, 389 Sunder Rao, H. 49, 1634 Chakravarti, A. C.
22. 637 Surya, N. 8. 50. 623 Dubey, J. P.
' ' ' 51. 1286 - Ghosh, T.
(b) Engineer-in-Chief’s Branch " 52. : 471 Gupta, 8.
: . 63, 1778 Jaiswal, 8. N,
23. 1818 Bose, Col. 8. K. 54, 1691 Jhsa, B.
24, 16 Chaubal, Lt.-Col, V. 8, 55, 1268 = 'Lall, Y. K.
25, Invitee Deb, A. K, ' 56. 434 Misra, C. P.
87. 1250 ~ Nand Kishore Prasad.
(c) Central P.W.D, ] 58. 1201 Nilkanth Sinha.
59. 1776 Prinja, K. C.
26. 737 Dewan, N. G. 60. 1266 - Roy, P. K.
1 1801 Rao, G. 8. 61. 754 Sinha, 8. K.
28 1820 Vedagiri, T. 8, 62. - 871 Sinha, 8. N.
63. 866 - Sircar, 8. K.
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S. No. Roll No. Name.
6. BOMBAY,
64. 1241 Antia, K. F.
85. 1522 Apte, M. P.
66. 1336 Daftary, N. D.
6. 1739 Desai, I. C.
68. 1129 Iyengar, C. L. N.
69. 1474 Jagus, P, J. '
70. 1430 Joshi, R. N. ’
71. 217 Krishnan, O. C, K.
72, 636 Maocha, T. K.
73. 5563 Mahida, U. N.
74. 23 Neadirshah, E. A,
75. 1609 Nagarkar, G. P.
76. 163 Rege, D. Y.
7. 1595 Shinde, Y. A,
78. 1148 Shivdasani, P, D,
79. 792 Shukla, G. D.
7. MADHYA PRADESH.
80, 1547 Agrawala, G, D,
81, 978 Batra, R. K.
82, 1379 Gurbaxani, T. C.
83. 972 Malhotra, C. L.
84. 1813 Mirchandani, H, P,
; 88. 1803 Rajwade, M. V.
8. MADRAS.
86. 1800 Alexander, Q.
87. 994 Chandrasekharan, E. 0.
88. 1284 Golikere, P. R,
89. 1794 Govindarajulu, P, T.
90. 80 Griffiths, W, A.
91. 671 Meeran, M,
02. 268 Nambiar, K, K.
gz 1;83 gambiar, P. G
. .. Naraynaswami I . 8.
05. 660 Nayak, 8.0 o TS
96. 1776 . Selvam, T. T.
97. 1785 Shah, Z. 8. .
98. 219 Sirajuddin, P,
99. 1796 Subbayys, K. B,
100. 514 Srouty, M. 8,

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.
108, 286 Das, P. C.
107, 886 Gupta, G.
108, 202 Iyer, E. V. 8.
109. 304 Jootla, B. 8.
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.
1186. 1722 Mumtaz Ali, S.
117, 661 Nanda, G.
118, 690 Padhi, R. N.
119. 564 Padhi, S. R.
120. 1799 Papa Rao, G.
121, 518 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 Bhaasin, P. C.
131. 427 Nayyar, 8. L.

11, UTTAR PRADESH,
132. 1181 Bansal, K. L.
133. 205 Bisht, M. 8.
134. 1543 Gahlowt, R. 8,
135. 1760 Goyal, V. C.
136. 1787 - Gupta, G. C.
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8. No. Roll No. Name.
1317. 1176 Mahabir Prasad.
138. 264 Parmara, D. S,
139, 1265 Sahni, K. 8.

140. 1521 Shukla, C. N.

141. 1819 Shukla, M. L.

142, 1273 Sinha, P. §.

143. 45 Srivastava, M. P.

144, 958 Srivastava, P. N.
12, WBEST BENGAL.

146. 1421 Basu, K, N.

}46. 1806 Bhaduri, B, N,

47. 15 Bhattacharyya, B.B, (Associate
148, 1628 Bose member)
149, 1777 Bose, 1%: kl.

}g(l) 1649 Chakravarti, 8. C.
Y 1707 Chakaravarthy, 8. K.
108, 1812 Chattopadhya, B. C.
163, 45 Chaterjee, D.

4, 1815 Das Gupta, B. R,
1565. 1788 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, 8. N
162. Invitee  Mackay, 8.
163, 512 Marik, T, P
164. 1811 Mitra, A, P,
165, 488 Nagarkar, D. B,
166, 21 Patel, L. R,
}g; ;ggi Ray, 8. N.

X ¢ Roy C
169. 766 Roy, lli?‘g.ihm' D-F.
170. 1417 Saha, N.
171, 1816 Samajdar, 8.
172, 1817 Sarkar, C. K.
173. 1735 Sen, A. K.
174, 727 Sen, B. R.
176, 863 Sen Gupts, P, N,

8. No. Roll No. Name.
13. HYDERABAD-DECCAN.
176, 29 Narasimham, J. 8.
177. 407 Ramaswamy, K,
14. JAMMU & KASHMIR.
178. 1607 Dogra, N. N.
179. 1662 Narboo, 8.
180. 15683 Wanchoo, 8.
181. 1821 Sheikh Abdul Salam.
15. MADHYA BHARAT.
182. 1578 Ghatpande, G. 8,
183, 1814 Nalawade, A. T.
184, 578 Yadav, H. J.
16. MYSORE.
186. 1668 Manochigiah, 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. 34 Mehta, J. T.
193. - 1318 Patel, N. C.
20, TRAVANCORE-COCHIN.,
194, 1809 Glopalakrishna Iyer, V. V.
195. 1809 Ittyoheria, M. V.
196. 1654 Kartha, K. K.
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8. No. Roll No. Name.
2k. TRIPURA.
197. 3807 . Sem, A. K,

22. DELHI.

198, 40 Shahni, T. C.

199, 39 Shenoy, B. N.

200. 1432 Sujan singh.
23. KUTCH.

201. 1471

Vora, P. K,
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Delhi.
Dated, this 29th day of December, 1053.

y Annexure II
BALANCE SHEET AS AT 30TH SEPTEMBER, 1953.
(Excluding Transport-Communications Monthly Review)
LIABILITI
SUNDRY L ES Rs A.P. Rs A. P, ASSETS Rs A, P| Rs A P
Creditors follé EBxI;;In’Is‘gsE S EQUIPMENT -
Subscriptions received in Advance from : .- 4,564 2 0 Balance as per last Balance Sheet 5,837 3 6
Ordinary Members : * Additions during th 1,259 14 0
519'3em52m' ons during the year ,
53— 480 0 o 7,000 1 6
Associ 195455 0 0 0 Less : Depreciation w| o111 3| 6305 63
Bouat?‘ﬁiembers : LIBRARY BOOKS
- 1933-54 55 0 0 605 0 0 5160 2 0 Balance as per last Balance Sheet 1,585 12 6
S A . S ’ Additions during the year 21915 0
M 1,805 11 6 .
(IIE\?::tE(IfL MEDAL FUND Less : Written off 7860 .. 0
88 per contra) 9012 1 0 Depreciation 17913 6 ... 187 3 6/ 1618 8
BUILDING, MUSEUM ’ DRAWING MATERIALS —
Bal ’ & TEGHNICAL FUND Balance as per last Balance Sheet 26 5 0 ' 0
Ag; . (:f as per last Balanco Sheet Less: Depreciation 190 24 12
: Amount of life Membership Fee-Reserve 126:33; lé 9 STOCK-IN-HAND
PROVIDENT FUND 0 126,896 14 9 (Certified a? to quantities & values by the Secretary) 33755 6 0
fhe § o e s 20
Deposits including interest earned o175 14 2 ‘17)2‘;1;1;5 8 2619 0 9| 36374 6 ki
AMOUNT HELD IN SUSPENSE ACCOU . SUNDRY DEBTORS '
P . NT 138 0 O Subseription in arrears from :
. G. M. R, ACCOUNT Ordinary Members - 9,706 0 0
© INCOM 4346 2 0 Associate Members s 500 0 0O
X ME & EXPENDITURE ACCOUNT Outstandings on Journal . 221 3 0
alance as per last Balance Sheet Subsidies Receiveable (of which Rs 6,000 are con-
- 4dd: Unclaimed Balance unadjusted " 115,280 9 7 sidered bad & doubtful) .| 50000 00
Add: Bal . 2,000 0 O Advertisement Charges (of which Rs 988-4-0 were con- Lo28 4 0
: Ba i 117980 0 7 idered bad & doubtful s
turea n:z g‘::rngagﬁgi?do{[iﬁz?nme zver Expendi- 117,280 0 7 Se:;igxl;eEx;enses %lecei‘:e)able 264 0 0
Account ¢ & Expenditure Transport Charges (of which Rs 50 are considered .
oo 812 8 3 118,102 1 10 bad & doubtful) . 505 0 0 :
_ Delegation Fees o 4690 & 01 oogee11 0
Central Road Research Institute 52 0 0 1'799 40
ADVANCES 5'543 129
Total 5775840 3 0 INTEREST ACCRUED ON INVESTMENTS !
e INVESTMENTS
Rs 6,000/~ 5 years Post Office Certificates 6,000 0 O
Sd Rs 40,000/~ 12 years National Savings Certificates 40,000 0 0
(8d.) J. SUBRAHMANYAM. Rs 50,000/ Treasury Receipts (T. 8. D. C.). w | 50,000 0 0 110 0
W Secretary. Rs 21,300/~ 3% Loan 1963-85 20,271 10 0 | 116,27 g
K ‘We have audited the Bal PROVIDENT FUND
r;l‘en;ar;:);;gb. S;’gnl‘]“n_i%tionq Mont?xg'm%e%}il:vevg ofa:h:tINég{‘AN ROADS CONGRESS (oxcluding 12 Years National S8avings Certificates 1,200 0 0
I ’ ave obtained all the information and ei ld&y ook, Septomber, 19‘53’(1 above Interest acorued thereon to 31-12-1852 el
the n our opinion, the above Balan Planations we have requirec. Balance with Imperial Bank of India 2,607 14 2 16,175 14 2
planmge of _the affairs of the Congremac:u?:u:iqt set forth gives a true and correct view of Loans Advanced . 2,128 0 0 y
ns given to us and as shown by porLi S ' the best of our information end €X*| yyTGHELL MEDAL FUND
Rs 1,600/~ 3% Loan 1963-65 1,652 14 11 .
(8d.) J. C. CHANDIOK, Interest accrued thereon 16 0 0} o012 10
' B.A., A.C.A, (England & Wales), F.0.A., Balance with Imperial Bank of India 343 2 1 ’
for Walker, Chandiok & Co., CASH & OTHER BALANCES o
Kashmer Chartered 4 , With Imperial Bank of India 10,728 5 13 10
o Gate, ceountants Postage Stamps in hand 29 8 0 19,757( =
Total .o 212,840

"
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INDIAN ROADS CONGRESS
INCOME AND EXPENDITURE FOR THE YEAR ENDED 30TH SEPTEMBER, 1953,

(Excluding Transport-Communications Monthly Review)

EXPENDITURE

To Opening Stook of Journal as on 1st October, 1052
» Cost of Paperw. :
» Cost of Printing

Less: Closing Stook of Journal as on
30th September, 1953 ‘

» Establishment

» Loeal & other Allowances
'» Honorarium to Becretary
» Bank Char, o8 :

Provident Fund O ibuticn
:: Audit Foo * ontribution

» Postage & Telograma .

» General Printing &-Btationery

s» Uniform to Clags IV Bervants

»» Miscellaneous Expenges .

, Publicity Account =

s» 17th Session Expenses .

»s Subscriptions to other Bocieties

»» Library Books written off

» Bad Debta written off

o ge%)recia{;ion written off :

s» Balance being Excess of Ing i
carried to l%alanoe Sheet ome over Bxpenditure

i

Total

33,755 6 o
—————

Rs A. P Rs A. P.
35,327 4 0.
10,038 5 ¢
1,060 4 o1 «
57,325 14 3"

w®
L-C]

23,570

30,659
14,648
1 - 1,200
A 171
2,026
450
2,958
1,685
250
1,355
800
10,451
403
7
9,208
883

; 812

—
-

[
SO HNODH S

—

COCHOOPVOoOWPLwWOOocooo

® ~NO®
o

1,01,243 4 6

INCOME

By Subseription :
Ordinary Members
Associate Members

Members restored
Life Members

,» Entrance Fees :

Ordinary Members
Associate Members

,, Sale of Publications

»+ Advertisement

»» Subsidies

»» Miscellaneous Income

s+ Receipts on account of :
Delegation Fees

Transport Charges etec.

Interest on Government Securities ete.

Rs A. P. Rs A. P,
23,730 0 0
3,000 0 O
e 160 0 0
100 0 0 26,990 0 0
1,900 0 0 :
120 0 o 2,020 0 0
3,953 6 6
6,802 14 0 10,846 4 6
48,000 0 O
4,063 10 ©
18 6 0
7,320 0 O
1,085 0 0 9,305 0 0
Total 1,01,243 ¢ 6

Kashmere Gate
Dl 3o,

f Dated, this 20th day of December 1953,

(8d.) J, SUBRAHMANYAM,

Secretary.

In terms of our report appended to the Balance Sheet.
. (3d.) J. C. CHANDIOK,

B.A., A.C.A. (England & Wales), F.C.A.,

Jor Walker, Chandiok & Co., Chartered Accountants,
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e Rﬂ A- P-
EXPENDITURE i Rs A. P, Rs A. P. INCOME Lass 0 o0
v . 3 ’ a
To opening Stock as on 1st October, 1952 . 567 10 11 By Sales & Subscriptions of the Journal 12,5648 13 0
» Purchase of Paper F e 4,686 12 9 » Advertisements '
! Lo . i iod have
.. j . —Sub tions received for unexpired perio
»» Printing Charges ‘ oo -———-————lg':zi 1: g Note l;o:c}l;le};x: :djusted in the accounts.
Less: Closing Stock as on 30th September, 1853 ... 1,300 2 9 10,346 11 11
»» Postage [ 1414 6 9
L]
» Miscellaneous Expenses . 3312 0
» Bank Charges o 2414 0
» Bad Debts written off " 164 2 6
» Balance being Excess of Income over Expenditure
carried to Balance Sheet 2,417 13 10 )
_— 1 .. 14,401 13 C
Total .., 14,401 13 ¢ ot
: BALANCE SHEET AS AT 30TH SEPTEMBER, 1953.
;" . Rs A. P. Rs A. P
LIABILITIES ! Rs A. P. Rs A. P. ASSETS
E : BOOK DEBTS
SUNDRY CREDITORS ) d 2,200 14 0
For Expenses 152 14 3 For Advertisement considered goo 210 3,262 15 0
. LIT) l’%-' ’
Advances reveived . YN L7%5 0 0 1,907 14 3| For Advertisement congidered Bad and Doubtful A
' _—
SUBSCRIPTIONS BILLED AS PER CONTRA ... 126 0 0| SUBSCRIPTIONS RECEIVEABLE 126 0 0
SURPLUS AGGOUNT , Bills sent per V. P. P. 4346 2 0
Balance as per last Balance Sheet 4,589 2 11 DUE FROM GENERAL ACCOUNT .
Add : gﬂlanog being Excess of Income over STOCK IN HAND 1,300 2 9
xpenditure as per annexed Income . ' . s ’
& Expenditure Alt)soount - 2,417 13 10 7,007 0 9| (Certified as to quantities & values by the Secretary) 511 3
: STAMPS IN HAND 0010 15 0
Tota] 9,040 15 0 Toal - i
" Audited and found correot.
Kashmere Gate, (54) T.0. Chanciok,

Delhi,
- Dated, this 20th day of December 1953.

(8d.) J. SUBRAHMANYAM,

Seoretary.

B.A., A.C.A. (England & Wales), ¥.C.A.,

For Walker, Chandiok & Co., Chartered Awoumanfa.



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 lst January fto the
31st December 1953, though a few matlers referred to in st 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 subcommltt_ee. 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 thq latter to
the Geometric Design Division of the Specifications and

Btandards Committe.

The Executive Committe held two meetings at New Delhi
on the 24th October 1953 and the 21st January 1954.

2. ADMINISTRATION

Shri R. K. Batra, Chief Engincer, Madhya Pradesh, was
eleotpd .President of the Indian Roads Congress at the Madras
Session. Shri H. P. Mathrani, Consulting Engineer (Road

.V.elopment) and Joint Secretary to the Government of India,
Inistry of Transport, continued as Honorary Treasurer.
Shri Goverdhanlal, Deputy Consulting Engineer to the
government of India (Roads) continued as Honorary Deputy
reasurer, :

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, j i i
Sb ::etﬁry.Muker]ee continued to wo?k as Honorary Assistant

: Bhri P. A. Krishnaswamy who had been a -
Technical Secretary with effect from the 2nd Deogﬁ)li)’;:edlggg
resigned for reasons of health. The resignation was accepted
and he was :.'elieved on the 16th June 1953. - In the vacancy lt)hug
caused Shri B. N. Shenoy (a retired Planning Officer in the
Mmlst_ry of Transport, Roads Wing) was appointed as the

. Technical Secretary with effect from the 30th July, 1953,

3. OFFICE

The office continued to function in New Delhi, - i ,
off 6,796 receipts and issued 15,589 letters during {ﬁg l;%:g:g

under report.

The staff worked satisfactorily.

- 4. MEMBERSHIP

(1) There were 77 new admissions duri ;
Society and 138.removals from the rolls. Tﬂg E:I:ng::fsto the
the results of resignations (20), deaths (9) amd non-paym vs;ere
arrears of subscription (100). The members, from zvhgn %
became impossible to recover the arrears of subscription in epits
of a prolonged effort, had retired from service left Iud'sPlte
otherwise failed to respond. The number of n;embers 01: tl(:;

rolls on the 30th September 195 ;
28 Assoociate). P ] S was 1,265 (1,227 Ordinary and

(2) Life Membership :—Durin
1st October 1952‘150 the 30th Septemb%rﬂllggc,’?%r;;esgg::sfmm the
themselves as Life Members bringing the total number enfrolled
members to 121. This number ijs, however, includeq e
total number of ordinary members, The fees received fron;nth?::

have been transferred to a se arate r s
Rs 10 per member for initial expgnses. . rgserve .after Qeduotxng

.5, DEATHS

_ It is with deep regret that the C i '
the following Members : ouneil record thg deaths of

Anand Kumar
K. G. Bhate A. G. Mitra

. A. N. Ganguli , U SR
K. Venkatachallam - Ramasundaram

- D. N. Malliok

4

o be realized during the current year.
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6. BUDGET

The budget for the year 19563-54 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 expenditurd,
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. Itis expected that the outstanding contributions will
Sums, amounting to

s 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 19562-53.

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

After adding the arrears for 1952-563, the total of arrears on
the 1at Qctober 19563 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 Ooctober 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 Acooun-
tants and Auditors, Delhi to audit the accounts of the
Congress for 1952-53. The report was examined by the
Exeocutive Committee on the 21st January. It was also placed
before the Council at their 42nd meeting on the 4th February
1954,

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
Jowenal and the Transport-Communications Monthly Review. As
; geiult lthevse publications received sufficient publicity and had a

risk sale.

. A booklet, ** Bridging India’s Rivers®, has been publi
:Jg' :he Indiag Roaﬁis Congress. Itisa collection of thle) arﬁgﬁg
at appeared in the Transport-C icati i
that & 51;952. P ommunications Monthly Review

Fhe booklet contains wuseful imformation, both for the

interested public and engineers. Salient features of design,

interesting problems during the construction, broad analyses of

eosts and the utility of these brid :
articles. v ridges have been sketched in the

It is proposed to distribute copies to important
adso Indian missions abroad. This will keepp theﬁl ?:;::;zdaxg}
the progress made by India in bridging her rivers.

The balance of the publicatio
1952 was as under: Publications as.on the 31st December

Name of Proceedings Volume

Balance
L.R.C. Proceedings 1 to VII-part 1, & VIII
De. VII-part 2 sold4gut
Do. IX-part 4 122
Do. IX (bound) 160
Do. X-part 1 sold out
Do. - X-~part 4 253
Do. X (Bound) sold out
]];o. ' %I&—part 4 182
0. -parts 1 & 2 (Bound ’

Deo. XI-part3 & 4 (Bound)) solfilgut
Do. XII-part 1 sold out
Do. XII-part 2 : 411
Do. XII-part 3 428
Do : XII-part 4 509

RerorT oF THE COUNCIL

Nams of Proceedings

Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Do.
Yo.
Do.
Do.

Do.
Road Research Bulletin No. 1

Bridge Code (1937)
Nagpur Report

Lecture of Prof. Madhava

Volume

XII-parts 1 to 3 (Bound)
XII-parts 4 & 5 (Bound)
XI1II-part 1

X1I11-part 2

XIII-part 3

XIII-part 4

XIII-parts 1 & 2 (Bound)
XIII-parts 3 & 4 (Bound)
X1V-part 1

X1V-part 2

XIV-part 3

X1V-part 4

X1V (Bound)

XV-part 1

XV-part 2

XV-part 3

X V-part 4

XV (Bound)

XVI-part 1

X VI-part 2

XVI-part 3

XVI-part 4

XVI (Bound)
XVII-part 1

XVII-part 2

XVII-part 3

Paper ‘ Water-Bound Macadam ”

It is noticed that the
Journal 18 smaller than for the other Parts.
last Part of each Volume ¢
sions on Papers are prin
they are as smportant as ih
view. It i8 hoped that wi

i8sues will improve.

Members who d
Journals of the Society are adv

o not possess

does not contain any Papers.
ted in the last Part of each Volume and
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Balance

435
245
298
73
732
Sold out
594
174
296
390
325
425
538
781
341
390
422
588
Sold out
128
173
179
940
108
206
128
202
95
248
Sold out
36

demand for the last Part of each
This 18 80 because the
The discus-

Papers as they bring out fresh points of

volumes in hand are sold out.

On a reciprooal basis,
to be supplied to several tec ]
States of America, the United Kingdom,

th this explanation, the demand Jor thess

a complete set of the
ised to complete them before the

copies of the publications continued

hnical institutions in India, the United
Australia and Germany.



536 . BicETEENTE SESSION—BREUBANESWAR 1054

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 their
literature with our Journal. A list of the important periodicals
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 and laymen alike.
It contains important and interesting articles on Highway
Engineering and Road Transport. From the month of February
1953, an abstract service has been started. Further a list of
selected literature on roads and allied subjeocts 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 oan obtain this

publication at a concessional rate of Rs 8 per annum against ~

the ordinary rate of Rs 14 per annum.

Complimentary copies of the ﬁeview 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 readers of the
Review to take a hand in making the Review more useful by
sending articles and other suitable contributions for publication.

9. INFORMATION

Enquiries from-Members as well as non-Members on problems
relating to Highway Engineering and allied subjects were attended
to. Some of the subjects on which information was sought are
given below :

(1) Specifications for laying cement concrete pavements,
(2) Vertical curves. ) '

(3) Glossary of Highway Engineering terms.

(4) Restriction of loads on certain types of roads.

(6) Specification for stone metal for concretoe.

(6) R. C. C. pipes. ‘ ‘

(7). Landsoape planning of roads.

(8) Surface dressing specifications.
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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 equlpments.

(13) Road surfacing materials. ' .

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

(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 a 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 tractor-trailers. '

(28) 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. LIBBARY

umber of technical journals of various institutiqns
in Inéiil:rg;dnabroad were received in exchange for the Indian
Roads Congress publications. Eome 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 Qongres_s.
The rules regarding the loan of books are published in
Volume X VIII-part 1 of the Journal for the Congress.

iti i oli ly in the

i additions to the library are publ_lshefl monthly
“Trfx::;so:tf-cgmmunications Monthly Review . Membe;s zre
requested to see the lists and make fr_ee use of the library books.
Fifty books were issued on loan during the year under rﬁport.,
This is & small number considering that the Society has a
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membérship 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
8. 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 1963 reviewed their decision taken at the Jaipur
Session in February 1946 and acoepted the recommendations of
the Executive Committee and the Counecil 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 information colleoted is under compilation in collabo-
ration with the Roads Wing of the Ministry of Transport. As
soon a8 eompilation is complete, the question of its publication
will be taken up.

13. MEMBERSHIP OF SOCIETIES AND INSTITUTIONS

(1) The Indian Roads Congress is & member of the Indian
National 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 Sustaining Member of the Indian
Standards Institution and maintains a close liaison with the
activities of the Institution through representatives nominated
to serve on their Councils and Committees dealing with
subjects which have a bearing on roads. :

Shri H. P. Sinha continued to represent the Indiam Roads
Congress on the Engineering Division Council of the Indian
Standards Institution.
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The following continued to represent &s the principal and
alternative representatives of the Indian Roads Congress on
the Building Division Council of the Indian Standards
Institntion. '

Prinoipal Representative ... Shri 8. B. Joshi
Alternative ’ ... Shri H. P. Sinha

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

ODC: 7-Bitumen & Shri K. K. Nambiar
Tar Products Shri Brijmohan Lal

BDC ; 1-Terminology Shri H. Sunder Rao
Notation & (Principal representative)
Drawings Sectio- Shri J. Subrahmanyam
nal Committee | (Alternative representative).

BDC : 7-Structural ‘L Shri D. 8. Desai

Steel (Principal representative)
Sectional Shri M. P. Nagarsheth
Committee ... _J (Alternative representive)

Shri J. Chambers
(Principal representative)
Shri D. 8. Desai
(Alternative representative)

BDC : 14-Bridges
Sectional
Committee ...

The following are the principal and alternative representa-
tives ofethe India%: 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 Conorete Group set up under 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 & member- of the
Board. : :

TECHNICAL ACTIVITIES
15. SPECIFICATIONS AND STANDARDS COMMITTEE

The Committeé held meetings on the 7th February and the
26th Ootober 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 Chief Engineers
and manufacturers of tar and asphaltic binders for elicitin
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 referred 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 ocirculated to the members of the Counocil 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 Volume XVIII-parts 2 & 3
of the Journal of the Indian Roads Congress.

In sddition to items (3) and (4), two more standards men-
tioned below have been published in Volume XVIII-parts 1
and 2 of the Journal, viz.,
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(i) Type Designs for Highway Milestones : Vol. XVIII-1.

(ii) Route Marker  Signs for National Hiéhwa.ys
Vol. XVIII-2.

Ttem (5). The design tables for horizontal curves along
with set-ou(t'. )tables for spirals have been approved by the Com-
mittee and their inclusion in a booklet on horizontal rqad
curves is under consideration.

Item (6). Glossary of Highway Engineering Terms, has
been ;ubl(is%\ed in draft form in Vol. XVIII—part 3 of the
Journal.

It 7). The Committee have also approved a form. for
record?:; (tr)aﬁic census. It will be shortly circulated to “the
various asdministrations 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. . .
Committee recommends that the Council shou!d
requg:;e theoT/Iinistry of Transport of the Government of India

iroul the Indian Roads Congress Standards to the State
tzd(gri‘:;s%:gtions and urge them to enforce the standards.

16. BRIDGES COMMITTEE
The Seotions of the Bridge Code dealing with the following
subjects have been under study :
(i) Prestressed concrete.
(ii) Steel structures.
(iiiy Masonry structures.
(iv) Reinforced cement concrete.

17. TECHNICAL SUBCOMMITTEE

(1) Test Track Division.

ivicion of the Subcommittee held a meeting during
the ;g:igv;:lgladras in February 1953. The progress of work
done at the Road Test Traek, Calcutta, was dlscgssed. 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 -thiok-

nesses.

8
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It is expected that these tests will be completed shortly
and the kubcommittee 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 not 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 soon be
necessary to repaint the surfaces. A meeting of the local
Committee of the Test Track Division was called on the 31st
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 w :
12-6-1953. ere repainted on

Tests on surface dressing laid out on the Delhi-Mathura
Roafl 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 Caloutts
from 1942-1946 was made ready for sending to the Press. The

Chief Engineer (Highways), Madras kindly agreed to go through
the Bulletin before it was sent to the Press.

(2) Research Organization Division.

The Division of the Subcommittee held meeting at Delhi
on the 16th December 1952 and the 27th October 19053,

] 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 Community
Projects Schemes, was requested to keep the suggestions in view.

The subcommittee decided to request all road researoh
organizations to send half-yearly reports of their work on subjects
research on which was in progress. On conclusion of the researoh
on any of those subjects they should contribute Papers fof
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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 ocarpet 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’ and
full-socale. experiments in stabilized soil. T}lese recommendations
were -donsidered by the Executive Committee, at their meeting
held at New Delhi on the 24th October 19563. As decided by them,
the. . Government of India were requested to urge the Chief
Enginéers of all States to encourage the use of stabilized soil for



44 ErorTER 1{1{!{ Sess1oN—BaUBANESWAR 1954

bage courses in the oconstruotion of roads where oconditions
permitted. - .

} The. subcommittee wished that work done on ‘soils’ in
various States should be made known to them. Reports on soil
researoh 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. Brirangachary was requested to send a note on the subject
a8 it was understood that soil stabilization work with full-scale
equipment had been carried out in Madras. He was requested to
include information about the work done in the Punjab in
go-operation with Shri R. N. Dogra. :

The subcommittee also discussed :

(1) A note: “A Bystem of Classification of Soils for
. Highway Construction in India .

* (2) Report of the Uttar Pradesh, B. & R. Research Station,
,Luf)know, for the year 1951-52.

| 3)  Report of the Roads and Buildings Laboratory, K
"+ for the period July 1961 to June lg952. Y, Rarnal,

.
_19.‘1 EDUCATION SUBCOMMITTEE

. _The subcommittee held & meeting during the Madras Session
in February 1953. »

They discussed a draft syllabus for Highway Engineering i
the degree courses. The Syllabus has been circulagted t(:]gﬂl:;
Members of the Subcommittee. '

Refresher courses for engineers and engineering subordinates
working in Highway Department were also discussed. Details
of the course conduoted at the College of Engineering, Kirkee, as
algo of . 4 course of lectures given at the Road Research Labora-
tory,  Harmondsworth, England have been obtained and passed
on:to the Education Subcommittee, _
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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 Engineer
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 ai
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 SUBCGOMMITTEE

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 disoussions 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 trpuble ha.d. been
experienced in importing spares for machinery, without which it
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 stresged 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 memorandam when received from the subcommittee will be
placed before the Exeocutive 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 acoruing 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 28th 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 1985,
They, however, propose to submit an interim report at the next
meeting of the Transport Advisory Council. o

MISCELLANEOUS

24, PAPERS FOR THE 18th SESSION

Fourteen Papers were received. Six were aéoépted 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 20th
September 1950, considered that, as students in engineering
colleges were not likely to be familiar with road problems
requiring research, the Indian Roads Congress should oompile
a list and circulate it to engineering colleges.

A list of research problems suggested by the Members of
Council and the Convenors of Committees and Subcommittees
was compiled and was gassed on to the Research ‘Organization
Division for scrutiny. It will be. placed before the Executive
Committee in due course, e vt
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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 Exeoutive 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 oircular, 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. Mazumdar
C. M. Bennet H. P. Mathrani
V. R. Bhatnagar M. Meeran
M. 8. Bisht C. P, Misra
8. K. Bose, Col. E. A, Nadirshah
Goverdhan Lal K. K. Nambiar
8. N. Gupta 8. C. Nayak
E. V. 8. Iyer ) K. Ramaswamy
R. N. Joshi 8.'N. Sinha
K. K. Kartha . H. J. Yadav
O. C. K, Krishnan J. Bubrahmanyam-Becretary.
U. N, Mahida o ' '

The following co-opted Members attended,
K. F. Antia R. C. Roy
T. P, Marik Sujan Singh
8. L. Nayak ’ P. N. Wanchoo,

E. Zipkes, Dr. .

The following attended by invitation
R, 8. Bhalla 8. Mumtaz Ali
B, 8. Jootla H. Sunder Rao

B. N. Shenoy

1. Co-options and Invitations.

The Council approved the action taken by the Executive
Committee in co-opting and inviting certain members to attend
the Council 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-Secretary. 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.

il recorded their thanks to the Goverpme'nts. of
Ma.dl?yl’fl: g:?:dne?h ;nd 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
and dates of the next Session.

5. Committee and Subcommittees.

The Convenors of Committees and Subcommittees were
appointed as under:

(1) Specificatiohs & Standards Committee Goverdhan Lal.

(2) Bridges Committee ‘ H. P. Mathrani.
(3) Techniocal Subcommittees :

(i) Test Track Division T. Mitra.

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

(7) Provincialization of Local Bodies
Engineering Services Subcommittee B. N. Roy.

(8) Papers Subcommittee H.P. Mathrani.

9) Manufacture of Road Making Machi-
© nery and Mechanization Subcommittee R. S. Bhalla.

(10) Organisation Committee H. P. Mathrani.

(11) 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 présent.
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. .[2) " It'was agreed that . the panel discussions on ** Cement

3)

(4)

Conorete 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 §. Mackey had kindly
offered to conduct Refresher Courses in Soil Mechanics

. at Kharagpur.

tnspection ‘Tour Notes

INDIAN ROADS CONGRESS—EIGHTEENTH

SESSION 1954

KATJURI AND KUAKHAI BRIDGES

" adi emerges into the plains through the gorge ab
Nu&?l;engd l?il;:goatle’s itself into two branches, the Mahanadi and
the Katjuri.

k, the old capital of Orisss, is enclosed by these two
rivergu:ltlzc Katjuri flowing to the south of the town and the
Maha.t'mdi to the north. The XKatjuri again bifurcates itself

opposite
moneoon,

to Cuttack and throws off the Kuakhai. During the

Cuttack was not, therefore, acoessible except by ferry
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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 another 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 32.6 ft rest over foundations consisting of twin wells. The over-
all size of the well is 30 £t 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 1:3: 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 Roads Congress Class
AA loading. The hydraulic data are given below: :

Observed H. F. L, R. L. 78.00
Estimated discharge 577,000 cusecs
Estimated mean velocity in the

unobstructed channel 5 ft per second
Estimated scour level at piers in the

main stream R.L. 6.5

Esi;imated scour level at other points Twice the difference
between H. F. L, and
dry season bed level,

The superstructure consists of three reinforced concrete
girders spaced at 11 ft centres over which is the deck slab of 9 in.
thiokness, covered by 1:2: 4 cement concrete wearing coat of
3 inches. The road width is 24 ft and footpaths 6 ft wide are
provided on either side of the carriageway. The depths of the

girders are 18 ft at the support and 8 ft at the centre and the
webs are 9 in, thick,

Roller and rocker bearings are provided and sliding plate
bearings under 13he free ends of the suspended spans. Each roller
and rocker bearing is designed for a load of 400 tons.
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The total cost of the bridge was Rs 45,89,000, oonsisting of
Rs 20,36,000 for the foundations, Rs 3,13,000 for the piers and
abutments, Rs 1,30,000 for the bearings and Rs 17,60,000 for the
superstructure. The cost per running foot of bridge works out
to Rs 1,623,

KUAKHAI BRIDGE

The construction of this bridge was taken up at the same
time as that of the Katjuri Bridge and it is generally of a similar
type to the former. The total length of the bridge is 1,696 ft
consisting of 15 spans of 106 ft each and end spans of 53 ft
each. The main spans are designed as balanced cantilever
structure with suspended spans in alternate spans.

The roadway is 24 ft wide with 6 ft footpaths on either side.
The roadway is carried by three girders at 11 ft centre to centre
and 13 ft 5 in. at the supports and 6 ft at the centre. The centre
girder has been made 2 in. higher than the end ones throughout
its length so as to produce & cross slope for drainage, keeping the
thickness of deck slab and wearing course uniform over its
section. The girders are of web and flange type oconstruction
with ‘a web thickness of 9 inches. The thickness of the flange
varies from 7 in. at the centre of the span to 15 in. at the

support.

" The piers are of lightly reinforced (1: 3: 6) concrete and the
abutments are designed as retaining walls of the counterfort type
for earth pressure and traffic loads but not loads from the

bridge. -

Foundations.—The foundation for each of the piers consists
of two separate circular cement concrete wells of 13 ft 6 in.
diameter with a 2 ft 6 in. thiok steining, and a 3 ft thick vibrated
R. C. well cap on the top. The wells were sunk to a depth. from
40 to 60 feet below bed level. 7

" Roller bearings, each having four rollers of 4 in. diametér;
have been provided at the free ends of the supported spans, and
rocker bearings at the fixed ends. The bearings have been
designed for a load of 240 tons. o

The sliding bearing at the free ends under each of tl.le three
girders of the suspended spans consists of two § in. mild steel
plates, each 2 ft 6 in, by 2 ft- 4} in. in size, with a } in. thiok
gopper plate in between. At the fixed end each girder has four
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vertical dowels, each 12 in. long and 1 in. diameter, embedded
haif in the cantilever and half in the suspended span.

-~ Provision for expansion in the roadway has been made at the
free ends of the suspended spans. Two angles, 2 in. by 2in. b
"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 concrete 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 13,04,000 for the piers and
abutments, and Re 9,69,000 for the superstructure. The cost per
running foot of the bridge works out to Rs 1,768,

TALDANGA CANAL BRIDGE

After orossing the Kuakhai and the Katjuri rivers N. H. 5
crosses the Taldanga Canal, near Cuttack. The two main piers
of the bridge over this canal have reinforced concrete founda-
tions of 1:3:6 mass concrete. The superstructure consists of
solid slab with overhanging cantilevers. Three bearings have
been provided on each pier. The cantilever arm is of 47 #§ length
on either side of the piers.

In order to permit navigation under it, the bridgé has been
constructed with sufficient clearance.

'NEW CAPITAL, BHUBANESWAR

Orissa was formed into & new province in 1938 and Cuttack
the premier town in Orissa, was chosen as the tempourf
administrative headquarter. The need for a separate town for
the capital of the province was keenly felt from the beginning ag
Cuttack was very congested and there was hardly any scope for
extension. After a long-and controversial disoussion regarding
the suitability of different places for the New Capital, Bhubanes-
war was finally selected on the basis of & Greater Cuttack Scheme,
The Greater Cuttack Scheme envisages the linking wp of
Bhubaneswar, the administrative centre, with Cuttack, the
eommercial “centre, and Chowdar, the industrial gentre of the
Sﬂh, . . . . - . B I
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baheswar is situated at a distance of 30 miles from
the il:: its climate is temperate anfl the southern breezedls
oool in summer. Itis well linked with other places b}f roads,
rail and air. It is the centre of Oriya culture and archltqctuxl-e
and was the seat of ancient kingdoms. Vast_area of smtabhe
land belonging to Government is available for b‘ull.dangs and the
cost of acquisition of the land is practically nil’.  There lls
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.

rinciples on which the Master Plan was based are given
belov"Ir‘h((ai)pThatpthe schools be located in such a way that the
children can escape traffic hazards and do not have to walk more
than a mile. (ii) The shopping places should be such that they
may 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, Rosad construction 30.88
5. Difierent kinds of buildings 535.24
6. Electrification 15.00
7. Water-supply 26.00
8. Temporary water-supply 0.50
9. Drainage and sanitation 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

ital is
t water-supply system for New Capital
desigxl:i lzgl;m:ngzpulation of 50,000 persons having a daily

10
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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 SURFACING

With & view to obtain and exchange informati

. ation and ex-
perience on cgment con_crete road construction a Panel discussieoxn
of the following questions was held on the 7th and 8th February

1954.

The first four questions had been discussed at th :
Sessions. Discussion on remainin i & o earlier
this Session™*. g questions was oconcluded at

Questions for the Panel Discussion

CEMENT CONCRETE ROAD SURFACING

When do you adopt & cement-concrete surface in
to other types of surfaces ? preference

What types of base courses do you provide und
concrete surfacing when the subgrade is: o cement-

(a) rock;
(b) gravel;
(o) gand ;
(d) sandy clay;
(e) olay;
(f) silbor black cotton soil.
What methods of compaction do you specify for

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

what tests do you prescribe to show that compaction is

complete ?
the cement-conorete slab from th
course or do you bond it with the base course? e base

What are the conditions in which either of the
is prescribed as suitable? method

« Please soe proceedings of the 43rd Council meeting—Para. 8 (2) at

page 552 of this jssue,

4. Do you insulate

i
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10.

11.

12.

13.

14.

15.

16.
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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
8lab 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 éngle that you have permitted in
slabs at intersections ? Have any breakages of such corners
been noticed and undér 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 joints, 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 ? 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 material.as
naturally graded and received from the quarry ? -

What is the maximum and minimum slump or water used

. per bag?

17,
18.

19.

Do you use mechanical equipment for the finishing of the
qurface?

What methods of maintenance of concrete surfaces
been adopted and at what average cost ¢ ces have

Have you done any cement macadam work or rolled

~concrete and if so, what has been your experience with it $

—t——ryy

»/

5

INTERNATIONAL ASSOCIATION OF
ROAD CONGRESSES

Tenth Session 1955

The Tenth Session of the International As.socia.tion of
Road Cong:esses 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
gize of slabs, joints, dowels, prestressed concrete, air-
entrained and plasticised concrete.

B. Surfacings made with plastic binders

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

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

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

 (3) Modernisation or mechanical equipment and its use in
‘construction and maintenance.

SECOND QUESTION

Soils
A. Bearing Capacity

Bearing capacity of the subgrade and oarriageway founda-
tions ign rell)ation to soil composltlon and water content,
- Improvement and standardization of tests,
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Stabilization of Solls
In partioular: Improvement of sbils 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 characteristios ; oross 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 following questions in
their Second Section :

FOURTH QUESTION
The Road in relation to Traffic
Traffic-Circulation

In particular: Censuses, traffic surveys (types and number
of vehioles, distance and routes travelled)—Estimating increa-
ses in traffic— Attraction of traffic to new routes,

Road Characteristics in relation to traffic

In particular : Layout—Carriageway capacity—Lane capacity
—Distribution on the oarriageway——Segregation of streams—
Designs of junctions and interseotions.

Road equipment (outside built-up areas)

(1) Traffic control devices (use of carriageway markings,
signs, control of, and provision for parking, waiting
and stopping).

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

i i isti i tigation—How,
In particular: Aooident statistios and inves
frorg these studies conclusions can be drawn as to :}ne;};?)(il;
of design, construction and traffic rqgulathn so as to
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)

. ‘s N d Tmpro-
tioular: Statistical survey—Modernization an

i‘;!ﬁ:;tl' their final influences on maintenance charges and

vehicle ,opers.tion coste—Economies resulting from reduction

in acoidents.
SIXTH QUESTION

ds and Traffic in cities, with pa.rt.icular reference
gﬂ:::: g&is and parking—layout and equipment of road
intersections—traffic control slgnals—.—wate_r—proofmg aqﬁ
drainage of carriageways—tramways in built up areas wi
be considered by the joint meetings of Sections I & 11



Disoussion on Paper No. 165¢ -

“ A New .Method of Applying Kentledge: ﬁy Hydfaulic
Jacks For Sinking Foundation Wells

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

Shri K. K. Nambiar (Chairman) oalled upon the Authors
to introduce the Paper. S o

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 viait
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. o '

For facilitating grabbing operations it was desirable to
inorease 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 poseible to increase the number of jacks,

Shri M. P. Apte, the joint Author, said that on account of
scarcity of materials, competition and increasing costs, tl}ere
was a tendency to reduce the thickness of the well steining.

* Pyblished in the Journal of the Indian Roads Congress, Vol, XVIII-1,
December 1953, pages 23 to 39.
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i i der the
i ery difficult to worlf !;he rail cutters un ¢
ggﬁeggfé‘ l:vl:?rlls: v?;ll with thick steining h'ad to be sunk into a
hard clay'ey atrata. Therefore the apphcatx%r]x r(r)nf fi(;)};e tlixleenlglrg;gg:
i d economy Wwas a major proble
Zx;;?n:e%e.ed\;}?at was described in the Paper was an attempt to

solve the difficulty.

. . . . d-
described could be used in the rivers with stan
ing ggse?le);hogxb::ﬁ;uting the buried anchorages with floating

pontoons.

inj thod adopted

i K. F. Antia was of opinion tl}at the me :
was ﬁcl:tr suli(ta.ble where there was standing water. Even if pon-
toons were used for the anchorages they had to be ballasted

before jacking could be done.

i i dations in the
3 & large amount of information on fpun A

techt')rihczll‘ebv\:ﬁetins (g)f the RailwayhB%artlil.- ) Aln };nffr;;gu& ;nelgl??ld
i i nical Bulle . .

of sinking wells was described in the Tec B n No. 193]
in bridge wells could not be sunk in spi y
llcgnat‘;lg?ir;: " H;llessg were scooped out on the outside of the well
b a.loné the periphery and tins of lubricating oil were emptied.
('i‘lixr oil worked up reducing the frictional resistance. Where an
inc?l or two of sinking was possible, about 12 inches was the

out-turn.

i i of opinion that pile foundations could be
a.dopst;z(lil i?:;& :;:antagg in alluvial rivers where t.;here wz.s‘dno
likelihood of obstruction from 'large boulders. , A (;'allwsyB nb age
with oast-in-situ pile fOunQatlons.was complete 4On;m.r ombay
where the heaviest loaded pile carried as much as ons.

Shri Antia desired information on —
ils of the design of the mix and the strength at
. "71?:;7? :f the concrete used for the steining of the well ;
and
iderations leading to the choice of two
> mar::: :;ells in preference to the twin octagonal wells
used in old designs.

d the suggestion that experiments should be con-
duotgletzugggrgit the exgrga. load that anchors could carry due to
the shear resistance in addition to the weight of the soil.

for a scien-
i E. C. Chandrasekharan streseed. the need or ¢

tifio ?tlgly of the foundation problems using the principles of
Soil Mechanics,

1
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The bearing capacity of the foundation layer of hard
olay was assumed as 5 tons per sq. ft. The value was, probably,
based on the usual values assigned to different groupe of soils
olassified arbitrarily by visual identitication or Perhaps by
intuitive judgment and experience. He felt that it was necessary
to replace the conventional methods by a scientifio study.

Study of Plate II 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 colay, 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 solving foundation
problems, field observations were necessary. For example, evalua-
tion of the skin friction was necessary in determining the load
bearing capacity of foundations. It was not possible to determine
its value even approximately by means of laboratory tests, He
enquired if any observations were made in this regard and how
far such observations compared with the average value of 4 owt.
per sq. ft. assumed for the skin friotion in para. 3.3 of the Paper.

Shri E. A. Nadirshah said that masonry wells had sub-
stantial self-weight and so comparatively smaller kentledge was
required to sink them. The need for substantial amount of
kentledge arose because of the small thickness of R. C. wells
which ranged from 9 to 12 inches,

The value of 4 owt. per 8q. {t. assumed for the skin friction
was on the high side and it was necessary to indicate if this
value was the maximum. While in the conventional method of
applying kentledge it was possible to transfer the load to the
well at a number of points by suitable arrangement, there was
concentration of stresses at the jacks when the new method was
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 standing water of one or
two feet, excavation of pits for burying the anchorages was
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 requiring higher loading,
use of a greater number of jacks was indicated. Shri Nadirshah
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wanted the Authors to indicate the best arrangement in such
oases 80 that the resultant reaction of the ‘Jacks 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 conventional 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
outting edge to exert any effective cutting action since grabbing
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 well
hanging on the upper portion which was gripped by the skin
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 of 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 be 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 a well of smaller diameter
when the load on the wells was only 385 tons whereas the load -
carrying capaocity of the well now adopted was 500 tons.

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

Shri S8henoy pointed out that Plate II 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 ciroular

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 stronger

against lateral forces. Piles also could be designed to withstand
the lateral forces.

Wells were designed relying solely on the bearing capaoity
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 friotion 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. 8. Narasimham referred to para. 2.4 of the Paper
where 5 tons per sq. ft. was assumed for the bearing capacity of
the soil and remarked that highway engineers in India were not
fully acquainted with the correct terminology of the different
types of soils as used in so0il mechanics. In the absence of
undisturbed samples, attempts ought to be made to agcertain at
least the penetration resistance of the foundation soil. This was
obtained by driving the boring tube with a monkey weight of
1,414 1b falling over & height of 18 inches. From the number of
blows to drive the tube through the different soils it was possible
to predict the safe bearing capaoity.

When sand strata extended to 80 or 40 ft below the bed, was
it justified in cutting the foundations deeper than the sand ?
What was the maximum depth of scour against which provision
was necessary when data about density, size of the sand grains,
and shear strength at various depths were available
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. . e es o lay
In Shri Narasimham’s opinion injection gf. cement or c
slurry into the sandy layer increased the stability of foundations
when carried for sufficient distanpe 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 th_e buried ancl.xo-
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 l§0 tons. But it wias
not correct to assume that the load due to the fill acted vertical 5:i
Study of such loadings made at the Iowa State Collegelslfowe
that the load per running foot (W¢) is given by the formula :

Wt = Ctx Wx(Bt)?

Where Wt = Vertical external load on anchorage in pounds
per foot run.
Ct = A coefficient depending on the nature of the
soil and equal to 0.6 in this case.
W = Unit weight of fill material in pounds per

cubic foot.

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

. i i d that the total
i by applying this formula showe
resiss:xizgl?stllo?:llstogs wI;ﬂch was 12.6 per cent less than what the

Authors had assumed.

i leoting of skin
Chand did not favour the neg .
frictglxlxri I"‘I‘&l‘xte:! lsla,fe load of & tons per square foot assumed in the
design ;vas, in his opinion, on the high side.

i ful where the
the method described was use
H:.r fegt ugg;fent was available; but District lng:]rds w_l;](:
lgl:::':llg dg not stock such equipment constructed bridges wi

® This and subsequent comments were received in writing.
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well foundations ocoasionally. Purchasing the Recessary équip-
ment for a single work would push up the costs,

The’om;:‘vex’ltional method of applying kentledge by sand
bags on the other hand, required no elaborate gadgets.

Also the costs of sinking could be reduced if & 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 III 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 his introductory remarks.
Two pontoons loaded with the required kentledge could be
connected to the 24 in. by 74 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 provided 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 Fatehchand had
asked whether the thicker well steining would not have been more
economical than applying the kentledge externally. As shown in
appendix No. II of the Paper a kentledge of 200 tons costed about
Rs 500 while increasing the weight og the well by 200 tons requi-
red concrete of about 3,100 cu. ft. which costed about Rs 6,000,

p
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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 theanchorage 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
oohesion.

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 Authorsaid that the valueof 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 8q. ft. Thus due to the
external kentledge, the friction worked out to nearly 290 1b per
8q. ft. Adding to this the weight of the steining, say about 132 1b
per 8q. ft, the frictional resistance worked to very nearly 4 cwt.
per 8q. 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
is 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 the
well, This arrangement had not been tried but he felt that with
suitable modificatjons 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 a
time were already given on page 25of 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 difficult.

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-
vient kentledge the well must sink down immediately and the
blowing in from the sides would be prevented. When blowing
in took place, the soil near and below the well curb became loose
and 8o 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 foundations had their own
advantages and disadvantages, Under Indian conditions well
sinking would continue to be used for many years to come. Where
scouring was anticipated, it was diffioult 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 worked economically
was an ingenious idea.

He felt that two separate circular wells were much easier to
sink than the twin octagonal wells. They required lesser kent-
ledge and could be sunk truly and quickly without much
difficulty.

Replying to Shri Narasimham, Shri Chandrasekharan
and Shri Fatehchand, the Author said that strata met with was,
as shown in Plate II of the Paper, hard clay with black sand and
kankar. Moreover it was at a depth of forty feet below the
ground level. Before plugging the wells, 10 per cent of the wells

vere tested and the bearing capacity of § tons per 8q. 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
geason. .

Replying to Shii Roy Chowdhury, Shri Apte said that
twelve %-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 during 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 limitations. 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 %o

12
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distribute the satresses over a larger area of steining was
necessaty, ‘

-+ -Questioning the accurasy of caloulations for the resistance of
the anchorages, the Chairman cited the case of testing the beams
of the. Palar Bridge* where a similar method of loading by jacks
was adopted. Even though the weight of the anchorages used
there was caloulated as 100 tons it was found that they took loads
in excess of 160 tons. In addition to the weight the shear resis-
tance of the soil came into play. The Authors were on the safe
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 Indjan Roads
Congress, Vol, XVII-8, January 1953,

Discussion on Paper No. 166*

“Location of Roads in Hilly and Mountainous Country"’
By
B. CHAUDHURY
Friday, February 6, 1954

. P. Mathrani (Chairman) introduced tl}e Author and
said ?llll:t? glepma.in object of a road was to proylde the xﬁeaxllg
for economical transport. All roads, particularly hill roads, shou
be so aligned and constructed that the cost of transport .wals
reduced to the minimum. Maintenance, too, should be economical.

had mentioned the gradients adopted. But
ther;r xlllleig}ﬁugg ofi,eviahions from these standards. Where tll-laﬁic
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 a.ltitugie, rougl%ly at a rate of 4 tperdcegt;
for every 1,000 feet. So for hill roads in general higher standards

ghould be adopted.

i i dii as
i i stressed the need for curves having ra
largestl:sr lplt\)iﬁlll)i‘:.n Further, he pointed out that sharp curves at

" steep gradients should be avoided. Conecluding he said that the

gtandards desoribed in the Paper were applicable to the special
conditions obtaining in Assam.

i i he Paper
or, Shri B. Chaudhury, introducing t
said %‘l?:t ff:::l the partition of the country the _Ass?m P.l w. ]}3
faced with the difficult problem of constructing long lengths
:f";ill roads in parts of the State. People llgmg muth:ls; a:l?ea;
eans of communications. Consequen '

}l::g lr(‘):t g;gig'e:nal:kets and also their supplies were cut oﬁ.h A
h rogramme had to be pushed through at & time when ft e'rlel
i:vgeal.)rth of personnel experienced in the construction o }?"
::)ads Instructions therefore, had to be written TlflorP: e:'r
idsnce. These were modified from time to time. 1'ﬁed per,

5‘;‘. o ooinpila.tion of those instructions suitably amplified.

The Author made the following changes in the Paper :

—~The words * Approximate Percent:-
) f;eg 7 434; ff):blseubsi',iismsed for the words ** Per cent”

ocourring in column 4.

* Published at pages 41 to 57 of Vol. XVIII-1 of I.R.C. Journal,
December, 1053,
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(2) Page 46, first line below sketch — read XY = 1600
for = 1600,

(3) In line4 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 52, insert
the word ¢ junior” before the word *° technical *’
occurring at the end of the line.

(5) Page 53, para. 10.1—Read ** One Assistant Engineer ”’
instead of ““On Assistant Engineer *’.

(6) 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 the principle
that the alignment of & road should be such as to enable vehicles
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 of construction and the maintenance of a road was as low as
possible. In trying to reduce the ocost 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
operation, because the cost of transportation included both the
cost of construction and maintenance of the road and the cost
of operating vehioles.

In paras. 3.2 and 3.3, the Author had suggested gradients for
adoption on hill roads. These standards could not be of universal
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
limits during descending. A grade steeper than 6 per cent was
disadvantageous to descending vehicles in all respects except for
considerations of fuel consumption. Therefore, 6 per cent or 1
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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i ~f ullock carts in large numbers were expected, &
;fr :gzelsg:;gr lz,han 1/20 shouldhbet ruled ?ll'ltn:: tlqua ;z}-&n-:ggg
s slipped on such steep gradients.
?: ?::.::r()ffg: };lﬁcfypesp%f vehicles was considered, 5 per (;ent lc:ln-
1/20 should be the limiting grade. This .gra.dl.enb allowed o(xi the
climbing up of all normal passenger vehicles in top gear and the
climbing down without application of bra.kes: Ability to _ma.uﬂ;a.xill
a constant speed without change of gear avoided traﬁic.]a}.‘ms g._n
increased the capacity of the highw.a.y. Conftml.nng, Shri Nam 13r
said that trucks found difficulty in negotiating grades exceed-
ing 3 per cent and gear shifting was essential on steeper grades
'xIx‘llfus tﬁe type and volume of traffic must necessarily have a
bearing on the standards of grades to be adopted.

tor to be borne in mind in the case of rf)ads con-
trucl:e::i()ﬂal:r\f::yorhigh altitudes was that ve?ncles designed for
zse in low altitudes tended to lose power at hlg.h altitudes neces-
sitating & further reduction in grades for ascending slopes.

.5, the Author had indicated the radii of curves
to b{an a%z;a;;a(f %n ﬁill uroa,ds. In this connection a distinction

between ¢ blind curves” and ‘‘open
sould be“ ];]lli?](}ie curves ’’ were ‘¢ outside curves >’ round the hill

¢ es >’ meant ¢ inside curves’ he}ding a
el lslpur aangavirfgen'l“l};::éalifornia, practice was to have a mmimugx
g? 2500;%, radius for * blind curves”’ an{i 100 ft fox: ‘“ open curves”’,
g dden variations in curvature were hkely" to mislead traffic and
leI;d to vehicles getting out of control. This should, therefore, be

avoided.

i iar pointed out that no mention had been made in
th Iﬂl r;rri':?ali’?irng combination of curvature and grade. A good
a.l?gnmgnt should aim at & balance betwe_en gx:a.de_ and curvature,
The following principles had to be borne in mind :

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

ination of vertical summit curves and sharp
@ ggﬁ:;:::lloczrves was dangerous particularly for night

driving.
Where deviation was to be made it was often found better to
sacrifice grade for improved alignment.

curves .

ll-known principle in deciding upon a grade !ine
was ‘:on;:g:li.d:in eoonom})cal balance between cutting and filling.

i ing i tion
h estion of the Author on page 52 regarding inspec
of th'E a‘;isglxlﬁmgent on completion of the preliminary survey by a



530 Disoussion on

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. If 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 plang were QO-

Pleted and the project was ready for being put enm beitde
an inspection was obligatory in some of the States of the U
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 a steep hill
about 3,000 ft high. As an alternative it was proposed 'to con-
struot & 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
& loop and increasing the length at one place.

Shri Bhadhuri suggested that for speedy construction,
a 10-ft wide road should be built first and all culverts should be
completed. Side drains and retaining walls, too, should be com-
Pleted to avoid heavy slips. Further, the report of the engineer
should be accompanied by that of a Geologist.

Referring to para. 7.1 relating to the study of contour maps
for hilly areas, Shri Bhadhuri pointed out that one inch to a mile
maps were not suitable. They should be enlarged to a scale of
4 inclies to & mile. “For the Kalimpong road he got the maps
enlarged to 4'in. to a mile by the Survey of India. -

The strength of the party proposed in para. 8.2 of the Paper
was too inadequate. For steep slopes and dense forests more
labourers and technical men were wanted for quicker and better
results. Help from the forest guards and labourers was essential.
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Reconnaissance and preliminary survey should be combined.
The most essential work was to ocut 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 estimaté 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 & minimum radius of
80 It for roads with very heavy traffic.

Regarding the equipment for recom_missam_:e and survey,
Shri Daftary suggested inclusion 9f a pair of binoculars and a
camera, Provision for jungle cutting was also necessary under
reconnaissance and preliminary survey.

. Chaudhury, the Author, replying to Shri Nambiar
saidstl:::tBa.Ehstated ifl 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
rige 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 ofthe terrain.
Regarding the introduction of loops at certain placeq, 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 a 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
cage the alignment was found unsuitable at a later stage. The
Author agreed that amenities like a radio set, conveyance, etc.,
should be provided for the survey staff, if possible.

With regard 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 by the Standards and Specifications Committee
permitted a maximum superelevation of 1 in 15.

The Author subscribed to Shri Daftary’s view that the
gradient of 1 in 12 was high. But for reasons already stated,
this could not be helped. A minimum radius of 80 ft was no
doubt better, but meant extra cost for construction.

A pair of binoculars and a camera were an asset to the survey
party and should be included.

Shri H. P. Mathrani (Chairman) winding up the discussion,
thanked the Author for his Paper.

Discussion on Paper No. 167*

«The Design of Small Bridges and Culverts”’

By
© GOVERDHANLAL

Saturday, February 8, 1964

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

1, in introducing his Pap'er, said.that .ho

d sfhllt.;l Eo:eeer&l hf?):li Paper of the kind while dealing with

hat' :tes for minor bridges. A note on the subject was first
31::1:1 up and the Paper is an enlargement of that note.

i nerally made in the run-off caloulations
f ‘omLofés;ﬁ;?;kesSfetﬂ Paer recommends rational methods
r .

" for oalculating discharge in preference to empirical formulae,

i ditions prevailing in India are not readily
Dat?i fgf tl;?o:an'l;e:nzgrrx‘eers, in his opinion, ghould stu@y available
“'Mf&ll :l'ata with & view to establishing & sgn}ple relation between
::;ﬁf:n' and discharge under various conditions in India..

r said that the Paper was very lntere.st-
. S%F;:gﬁ%;;ﬁgll?;ato young engineers. It dealt mostly with
ing an lic features such as the design of waterways. Exoept for
Dydran 'jgl tes 4 and 5 which gave details of arches and B..C.p.
-t-‘mb«';w0 0 ;ention of superstructure - design was made. Details
"y Fi’i 1:11113 gelection and economics of different types of culverts
:71:)(\')1‘;(1 have added to the usefulness of the Paper. - ;
 Referhe. 188 of the Paper, where it had been stated
-h tﬁ.ei%r;’l:gu;o agag;e inlet and the velocity through the vents
‘hat ho 4 i1l discharge through the vents was equa! to that of the
preiimy Shri Nambiar said that increased heading called for
norean d height of embankment and increased cost in protecting
;:or;uek\‘mg erosion. Insuch oases, the saving in cost of pipes
’wfﬁﬁn‘ h"fgv‘a %o be viewed against the additional .expendlt.ure of

‘embankment and revetments. :

'Puhli;ﬁéd iﬁ'the Journal of the Indian Roads Congrese, Vol, XVIH-g,
December, 1953, pages 123 to 214, .
19
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' width of the wall to retain haunch ﬁlling, a8 shown
in thfht:l:’:l?rz:ll\tmn in Plate 4, was on the underside. Fo:; a
span of 40 ft, the base width.of fac? 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 iace_ wall should have
sufficient width to retain 13 ft of garth filling ax}dasul:charge
equivalent to the liveload on the bridge. Insufficient thickness
oaused longitudinal cracks. He had ocoasion to observe such
longitudinal cracks due to insufficient section of the base wall in
many Jaterite or brick masonry arches in the South Canara
District of Madras State. Also, cracks ocourred due to the vibration
of the arches under trafic. The arch ring under the face wall was
not as resilient as the central barrel of the arch and would not
vibrate in resonance with it because the masonry face walls 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 fr

om one face to the other.
Several laterite arch bridges strengthened in that manner could
be seen functioning satisfactorily even today.

In thick R. C. O.slabs it was necessar

‘ment at the top to take care of warping s
that the top was left wi

¥ to put some reinforce-

tresses. Plate 5 showed
thout 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. For instance,

different values were used for the fan catchment and the gully
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 Rail

ways. It was applicable to hilly country
and was originally used in Khyber R

ailway. Its latest appli-
oation was on the Badmi-Barkhera seotion of the Central

Shri Antia wished to know if the rational formula given in

Article 4 had given satisfactory results in praotice. He suggested
that Article 8 *“ Alluvial Streams—Lacey’s Equations ** "be put
before Article 7 ¢ Fixing Design Discharge ”’. Limitations

regarding application of Lacey’s and of the rational formulae
would have been helpful, A ,
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i hould be worked out
joned that discharges 8 rked ot
I b s 2::;::1“3 but the limit of.area b:izti)an:t,ov:y oh tho
4 ?‘“ t;l‘mnthgf ea.ll the methods did not yield sa
applicatio

indicated.

- bee'n e oge classification of drainage stx:;itu!:;; h:vg:

— tthtpu:gxres with spans of 1.00 ft audf (())m E ) agn be
e major bridges. Structures with spauns rd PR
olassed a8 ma}')lroifiges and those having spans un e{i o were
oulv mmo&'he Railways had only two classess of bri gfasl. Ina)
%ﬂ;;:tss.were those with single spans of 60 ft or multiple spans
of 40 £t and above.

i i terway of
i tion had been made qf thg linear wa |
i - Art’I"ﬂ;B rr:g;rks applied to alluvxal.nvers but parsgrs:ph
bndgese;ntioned streams not wholly alluvial. The co-ﬁ'ela_t,li)g
?)'estw:;n discharge and linear waterway of * not wholly a. uvia
streams should be indicated.

indi formulae for scour
learly indicated that tl_m. : 00
b ih?l‘ﬂidbgeu:e?i&asyguides and not {lgldly apphqd. gltl:ig‘
depth » oles of River Narbada and a tributary to .anelr apr ;
glllle 'eﬁfig said that his experience was that no rigid rules we
ri

applicable for finding the depth of scour.

ample in extreme west Gujerat,

Therel w?;ew:: s::’ﬁaio:se: l:?lliard table an.d streams flowed

wpere the a‘ndeﬁned waterway. Insuch cases, it was almog; an

y;thout.;bqp Z to know where the water was going to flow.
:Exgl;z:;nlo; an judgment were the only guides in such cases.

il li hich was completed very recently,

_ Onthe :&szaémsrailtl g;k&:te: were installed. There ;vas on_?

pipe ou.lveris e culverts, particularly corrugated iron p [;gsa i;-

e o Eo}:s properly installed. They had a bendg;x;ly i

:};:by ar;?lrebeoome elliptical and alsl(:;e 1(;10 'sa%h:anﬁrl];:gmt;f t ]fa on

ing resu in

°ui:-z:1t plgfﬁgi' of lt:ﬁ: ::lgvgertgwith bed material and reduced water-

ou

way was the result.

manual would be of great help to young engineers.

Shri P. R. Golikere referred to para. 3.3 of til!xi: if:gg ;h;;l;

lues. ranging from 450 to 673 fo_r the coe ioient C in the

Sove. Y: formula., Those values were suxtablg for B;t e

fge?ms in the South Eastern a.lx:d Centg-:: ;:g;o:‘:; ey o
atchments in the ares

ﬁ%lmffrmai Sea. His experience of the South Konkan on
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the West Coast and South Orissa on the East Coast was that
valaes of ¢ renging from 1,000 to 1,500 were necessary. In
limited ares 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 caloulated by
Kutter’s formula. He suggested that the country be divided into
giitable 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 caloulations. 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
tegard to the depths of these strata having varying silt factors.
Medium clay or hard clay was more difficult to scour than sand,

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

In para. 14.1, three rules had been given specifying & mini-
mum depth of foundations below the maximum secour 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 1.6 L. on the downstream side and
0.75 L on the upstream side of the ventway, L being the diffe-
rence in level between the M.F.L. and the floor surface), the
norinal scour depth D would obviously be the depth of scour
expected t0 ocour immediately upstream or downstream of the
flooring. In such a case, he was of opinion that it was
sufficient if & 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.

" 8hri Golikere recommended the following addition to
para. 15.4 :

** Where there is great disparity in the leads for the princi-

} materials of construction and especially when cement and

steel hisve to be transported over long distances, the adoption of
this thamb rule is not recommended but the economical span

basod on the equation in para. 15.2 should be worked out. This

spplew.to big as well as small bridges.” :
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In Madras State, the practice was to provide a total linear
vaterway one-ninth more than that computed for five v:alues of
lischarge, velocity and height of ventway. Thus, if the discharge
vas 10,000 cusecs, ¥V = 10 ft per sec., L = 12 ft. ‘

. . 10,000
Linear waterway to be provided = 0 x12 x09
Similar practice might be current in other States also. Referring
to the equation S8= 3!+ 3¢ in para. 15.9, he wanted the Author
to clarify in what respect the equation was an improvement over
the above.

ft

Reading Table 16.1 and Plate 5 of the Paper, it is seen that
the width of the backing wall worked out to be inadequate, for
example the length of the bearing for a 10ft span=0.5 4+-0.04x 10
=11 inches. So the width of the wall over the backing abutment
comes only to 4 inches. This 4-in. wide backing wall would have
to be R. C. and even then its ability to withstand direct heavy
wheel load, impact and tractive _forces would have.to be investiga-
ted. It might even be cheaper to increase the top width of the abut-.
ment and provide a masonry or plain concrete backing wall.

Two separate tables, one for brick masonry and another for
stone masonry, were desirable in place of Table 16.1 on page 168

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

“ the wings and abutment are founded (a) on diffe-
rent kﬁl&? of soil og (b) at different levels on the same but
yielding kind of soil (L.e., other than rock), small gups should be
left between the abutments and wings right from the bottom of
foundations up to the bottom of parapets to obviate the ill-effects
of any possible unequsal settlement. _Thn';’ gap should be packed
with ruberoid or other suitable material.

r had rightly stressed the necessity of affordin

ot:alc‘#ieonA :: l;)(:'mrent. the retrogression of tl_1e bed. The lowering
P; bed levels in the vicinity of three bridges on the Madras-
%alcutta. National Highway and at two railway bridges
bout half a mile upstream of the road bridges has taken place
i 23 - course of the three-quarters of a century that had elapsed
at eﬂm construction of the bridges. In the railway bridges
after il was nbout & foot proud of the bed levels immediately
the s tream, One of the three road bridges had collapsed in
downstrea 1662 The bed level 15 to 20 ft downstream of it had
December o 5 {t lower than the bottom level of the founda-

boon found b0 e oo 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

1 T4¢

T t+c¢

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

was applicable under Indian monsoons and

. 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 hardly 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 a 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.
Algo, in certain cases there was likelihood of skew currents even
on straight reaches. 8o it was advisable to take a few oross-
sections of the river upstream and downstream of the proposed
site and then determine the direction of the current in the river.

DE31GN OF SMALL BRIDGES AND CULVERTS 589

Shri R. Nagarajan said that the design of the retaining
wall both as an abutment and as & face-wall for live load was
very complicated when the depth of the wall considered was small.
The equivalent surcharges suggested by the Bridge _Code for small
retaining walls was many times greater than tlge height of t«l.xe wall
itself. ‘The application of Spangler and Boussineq’s equation for
finding the pressure due to live loads gave very high values of
earth pressure.

Research studies with pressure cells should be made to ﬁnd
out the pressure due to live loads on a retaining wall at various
depths. These studies might include the effect of layered systems
on the pressure distribution on retaining walls at various depths.

Shri H. P. Mathrani proposed that the Council might set
up a small committee to study the Paper and_ publish a manual
on the subject for the guidance of young engineers.

In para 11.7 it was assumed that the slope of the section
under consideration was the same as that of the Lacey’s section.
He did not think that the above assumption was gene.rally correct,
Ordinarily the gradient in the locality had to be considered. The
river Indus near Sukkur passed through a small gorge near
Lansdowne bridge where the gradients were four to five times
steeper than those a mile or two below.

the question of silt and how the canals behaved with
suspz‘r]xgzg ma.te?'ial were not known, I_iennedy was the ﬁrst. to
evoive his formula from observations 1n the canals of the Punjab.
Subsequently, Lacey worked out formula from a larger amount
of data on canals and rivers all over the world. , For canals and
rivers in Sind, Shri Mathrani found that Lacey’s formulae did
not apply under certain conditions. It was found that ¥
depended neither on the bydraulic mean depth nor the mean
depth. While carrying silt in suspension, _work was being done
against gravity. Therefore, water was doing work in lifting up
the silt and the amount of work done varied with the weight of
the material lifted and the mean height through whu’zh it was lifted.
So, for the present, he would advise tha.t’ Lacey’s formulae b,e
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 suggested that in
spill zone of streams additional culverts be put in to relieve the
pressure. Shri Mathrani would advise that as far as possible the
oulverts should not be put in because it was not possible to
determine the share of discharge that passed through those
culverts. It was best to widen the main bridge a little as to
divert the whole flow through the main river. But where the
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oculverts - 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 diecharges using the
methods described in articles 4 and 5 of the Paper. There would
always be a difference between the values obtained by the two
methods exocept 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. 8o unless 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 & oross-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 8o 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 1b per cu. ft. fluid pressure
.aoccording 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 condition of
the catchment. For example, run-off due to light rain immedia-
tely following a heavy rain was more than that when the oatch-
‘ment was dry. Shri Joshi was of opinion that the formuia
Q=A. Io. 7 was not applicable to large ocatohments. The
‘mention of unit hydrographs, in his opinion, would have enhanged
the value of the Paper, R

Discussion on Paper No. 168*

““ Stabilization of Certain Clayey Soils in India
by Heat Treatment

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

Dr. E. Zipkes (Chairman) calling upon Col. Bose to introduce
his Paper remarked that it dealt with methods of stabili-
zation of black cotton soils near Poona. The emphasis was on
heat treatment in order to change the heavy clay character of the
soil to a sandy one and stabilizing it by the addition of natural
clay soil and other stabilisers.

Col. S. K. Bose, in introducing the Paper, said that the object
of the investigation reported in the Pz}per wag to find a method
of building roads quickly and economically in clayey soils where
conventional methods of road construction were expensive and
time consuming. Such a method depended upon making maximum
use of the local material, viz., the stabilization of soil locally
available using local materials to the maximum extent. A glance
at the soil map of India revealed that more than half the country
was covered either with black-cotton or alluvial soil both of which
were difficult to stabilize. Although the title of the Paper referred
to stabilization by heat treatment of certain clayey soils, heat
treatment was studied only when it was found that_ other methods
were not suitable or not economical. Inyestigatlons which did
not yield suoccessful results, e.g., sta.blhzat_xon with various chemi-
oals, had been given in summarized form in the Paper. The data
regarding these which covered several pages could be obtained
from the Author by those interested.

Mixing various proportions of local coarse sand with black
cotton soil was tried. The mechanical analysis of mixed material
and its index properties are included in Table 2.. It was found
that at least three parts of sand to one part of soil was required.
This was not economical.

Soil stabilization oil was mixed with black cotton soil
in proportions varying from 1 to 4 per cent and in certain cares
mixing lime with it. The samples were then compacted at opti-
mum moisture content and immersed in water for 48 hours and

* Published at pages 215-245 of Vol. XVIII-2 of the Journal of the
Indian Roads Congress, December 1953,

14
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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 ojl invariably reduced the
sespressive strength. The ten seil samp (Table 2) without
-shell stabilization oil when compacted at (;%  gove higher values
#han when stabilization oil was added f ths soil-sand mixes.
All the samples mixed with the shell stabilizatien 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 Ib per sq.
inch. Hence, s 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 30 per cent soil, the best
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results were obtained for most percentages of cement.
Mero addition of 70 per cent sand without cement was uneconomi-
cal. Assuming that 350 b persq. inch was the minimum

.ngth for -soil stabilization work, it was found that at least
by r cent cement with 43 per cent of sand or 10 per cent of
selx):ent with 35 per cent sand was necessary. This again was
‘:neconomical where sand had to be brought from long digtances.
;Nhen tested for durability with 12 cycles of alternate wetting and
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i ight in each of the samples was never less
than 14 ﬂ;: Lzs:ttnwvgci was much more than the Qermlssnple
value %ence the effect of lime on _the soil was studled.l With
the addition of 8 to 10 per cent lime, very good results were
d and in proportion exceeding 4 per cent the dispersion of
silt and clay became difficult with coagulation of particles and
the results were not consistent. An important t_hmg notlceq was
the effect of lime in changing the index properties of the mix as
apparent from Fig. 6 of the Paper (p. 226).

drying,

obtaine

ination of lime and cement was then tried and the
1‘1‘-,&3 ﬁib;;?:eﬁ)m Table 5 (p- 228). An addition of 10 per cent
;‘iel;l; and 10 per cent cement to the soil gave satisfactory results

but this was also not economical.

ent was then studied. The soil was heated in

elect}‘f::f g:#l;;n furnace uniformly and a very important change
in physical properties in the neighbourhood of 500 deg. C. was
i 3) yd An examination of Table 6 (pp. 229, 230) of the Paper
no 1;}3 eveal that clay was turned almost to the consistency of
woud reT\;le heat treated soil, however, showed little reactivity
sa.nh. ent. To increase its reactivity with cement, clay was
wit gemd b adding natural soil to the heat treated product. It
mtrofuced tlzat there was an optimum moisture content beyond
w;:.z hm;}l;e addition of clay reduced the compression strength.
; i roportions of lime were added to the heat-treated soils.
Bmf}‘: S If)feclt)-, of lime was not noticeable to the same extent as was
fo:l;t;ld ev:ith the natural soil. This was natural as there was
considerable reduction in clay content. ~Also in the case of Road
Tar No. 3 it was found that by addition of an optimum clay
oontent. to the heat-treated soil & better compressive strength was
btained. The results were given in Tables 7, 8 .a.nd 9 of the
%& er. The addition of clay to heat-treated soil up to the
opgm;m content increased the strength three times with 10 per
t cement, or with 6 per cent tar. These results were then
:);lied %o alluvial soil and the results shown in various Tables of

the Paper.

iments reported in the Paper showed that a method
of sggﬁiﬁfﬁ that wsl:s good for one type of soil shm_xld not’
be applied indiscriminately to another. The results obtained by
heat treatment of alluvial soil were not as satxsfa‘ctory as thqsg
obtained with the black cotton soil. A method of heat treatment
had been given in the Appendix merely for the sake of informa-
tion, and once the method of stabilization by the heat trqatx_nent
deso’ribed in the Paper was accepted for blz‘;ck cotton soil, s
muitable mechanical device for the tteatment in the ﬂeld could

always be devised.
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Corrigendum to the Paper

Page 220—Table 1
(b) Plastic 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, 9 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 s0il 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
Instead 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 ‘“ Monto-
morillonite *’

Shri S. N. Gupta referred to the Author’s definition of
black cotton soil in 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. So, 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 soil stabilization, the study had served to confirm our
knowledge on the subject, viz .:

(1) Fine grained soils, e.g., clay or l{la.ck 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 go&ted 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 thq soil by the
addition of granular materials and then, if necessary,
to further stabilize with cement or bitumen.

1t was, therefore, customary to select higher type .soils for
sbabilizatit;n by means of cement or bitumen. It was satisfactory
if black cotton or other clayey soils were stabilized tgy .addmon
of granular materials and made suitable for a base within econo-
mic 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 .consohd_ated forma-
.t,ion shoult,i be broken into colds before burning, which appeared
to contradict the first statement.

. Uppal referred to page 222, last para., and stated
thatDilx'l' I:i'sLopir?ign, 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 goil. Unfortunately, the soil selected by
the Author for treatment with sand was not as clayey as most of
the black cotton soils. If the _soxl given in Tq.ble 1 wasg ]l}dged 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 b50.
ing to page 223, para. 10 (b), he wanted to know
whet;:::ex:ligginoiegseg in the index values was due to proper

: final mixture as a result of addition of sand. If
g;:dlgﬁgéfn;hsf r:):nd used had been given it would have been

useful.

mentioned at page 224, top para., that the effect
of ceg:nai;dwb:: It:ried on soil mixtures given in Table 2. But from
Fig. 5 it appeared to be a different 8oil with much higher plasti-

oity index.
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It was necéssary to mention the basis on which the compre-
ssive strength of 250 1b 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 230 to 400 1b.

** " 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 16 per cent cement alone 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 strenigth, 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 catioms given in Soil
Soience, 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
muffle attained the desired temperature, and the quantity and.
depth of loose soil. ' o

"Thie effect of heat on black cotton soil had been worked out
very much in detail, showing the physical, mechanical, and the
ohemijcal: changes broyght 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
unsuocessful for the following reasons :

- (1) Burping of the soil in situ by Irvine machine was
found very costly. . ‘

‘zation ; also, the actual

"‘Laboratory o
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hine was capable of burning the soi! only to a
) gelatin:f(’3 to 4 inches of top layer and this was not

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

erience in Australia showed that the heating of soil in
situ by machine would be successful only if some improvement
in the design of machine was made to reduce the cost of operatio

and increase depth of burning. 3

E. C. Chandrasekharan opined that the study was a -
8 stesnl:l:tlic laboratory investigation on a sglecte_d highly plastlc
sgil of the black cotton type and two alluvial soils on their sus-

ceptibility to stabilization by different methods.

Exp

he Author had not mentioned. the criteria for judging the
eﬁica'lt;geor :uitability of each of the different methods of stabil;-
method of mixing and tes;mg, and the
ings and advantages of the different methods, especially
?:orret:;::énogf cost, were not brought out in sufficient detail. .

i results of tests conducted in the Soil Research

ortm% :llzl: Madras Highways })epzssrthme‘;ml,t he said that u;
i tton soil obtained from the deltaic regions o

%itggciglitiﬁf: ?ndhta State, showed thg.t the plasticity index
could be reduced from 50 to 10 by adding about 4 parts of a
locally available fine sand and one part of the black cotton soil,
the best combination of sand and the clay being 6 : 1, the cost of
sand in this case being nearly Rs 30 per 100 cubic feet. The
bearing power with & North Dpkota. Cone penetrometer on a test
block for the 4:1 combination after soaking was only 180 Ib
per s8q. inch. Addition of 2 per cent llpxe, costing Re 2 per cu.
ft., resulted in an increase _of thg bearing power to 409 lp per sq.
inéh and reduction of plasticity index to 7. It was significant to
note that addition of an extra quantity of 6 per cent sand for the
best sand-oclay combination would cost an amount equal to that
of adding lime, whereas addition of lime facilitated easy mixing.
Recommendations were, therefore, made to add 2 per cent lime
tothe 4 : 1 sand-soil combination. The speaker believed that
in black cotton soil areas where sand was relatively cheap,
combinations of sand and lime would be quite workable. :

Rep

i ing strength of the saturated black ootton
soil git;%hlsg.g?é.sg?la;ndg sand, over that without sand bad been

‘taken by the Author as an improvement in the waterproofing of

h by the addition of sand. While it was possible
:ﬁif:l:is;n(i:::\::g of yb]ack cotton clay and sand might have shown
» lesser moisture absorption than the black cotton soil alone for
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obvious reasons, the higher stren i

gth of the fo i ini
was probably due to the presence of the coz?:ilgnllgsglss:rﬁllmonci
increase in mechanical bond rather than to any improvem taq
the waterproofing cha.ra.ete_ristics brought about by an addi:?on :)nf
sand. However, an admixture of sand facilitated obtainin
uniform mix _of the black cotton soil with the oil. which oo a
primary consideration in stabilizing such soils , oh s e

Development of chemical stabili !

i izers was underta i
tltxebsia'cond World War with the primary object of l;%lt:aii‘ilrﬁmg
:.a i |fzer that enable speedier construction, for example elimir%a-
;:1)(111 ‘cl)setl;e; g]eirt:c‘)g of curing c;f 7f days required for soil-cement eto

: ainimum amount of stabilizer in i y
and difficulties in transportation. Cost oon;’iodl:::gors“t} dl?lzy
the use of chemical stabilizers for peacetime operations orbade

He agreed with the Author that, of i 0
u_sed, éniline-Furfura.l was the best. Frofxix iighgl(ﬁ‘l]g&:ns;abxhz?rs
tion with the proponent of this stabilizer, Dr. Winterkg:socllg-
stated that by adopting a proper procedure with Aniline-Funf’ T
combxnatlf)n, excellent results could be obtained both for ooﬁ Siv
and cohesionless soils. Aniline-Furfural in the proportio 828 A
was 8 quick acting and fast setting resin that yielded good :1 itl
with as little as 2 to 3 per cent of the stabilizer. The r “3 ,
was 80 fast that the material set in the course of a fewe?lo oy
Retarders as coal tar, pitch or bitumen, could be added t, ours.
<_:onstruct1onal convenience. The stabilizer combined the 0ot
ing advantages of Portland cement and the waterprooﬁncement-
of bituminous materials, resulting in what may bo aalled & semy
rigid, semi-flexible system. Besides combining with theaz) ganic
substances as rubber with inherent bactericidal and fu ioidal
properties, when added to bituminous materials in smal] ngicidal
ties, it improved their adhesive properties. 1t also parm'h%ugnﬁ-
use of conventional road making machinery. Thus as a s:: ;-rt e
for bqth qoheslonless ga.nd and cohesive clay the Aniline-Fa 1fxze:1-
combination, when suitably applied and processed, had sh o ox
cellegt resglts both in the laboratory and in the held T%wn e
consideration that came in the way of its use in peacei;’ piy
tions was its l_ugh cost of nearly annas 12 per pound I:]I!‘.;;OI])IOI'&-
of his su_ggesstlox'nsz he wanted the Author to describe the > lfht
. adopted in admixing this stabilizer, their proportio pathec

nature of reactions noticed etc. ne and the

From the testing works conducted in .
medium plasticity, he believed that there wng:(ir::id:l; soils fOf
developing suitable combinations of cement and lime ascopte b'lo'r
zers fgr 'oohesive soils. No mention was made in the P: : on
the minimum value of compressive strength required ofwheps :a gilf
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lized soil-cement or soil-cement-lime. 450 1b per sq. ingh. was
desirable. Current practice in the U. K.. was to specify a minimum
laboratory strength of 250 1b per 8q. inch on samples of height:
diameter ratio of 2 : 1 for secondary roads. _For 'the development
of a large network of low cost feeder r_oads in this country it was
appropriate to have the 250 1b per sq. inch figure as a tentative

minimum,

Table 5 showed that higher compressive strength values are
obtained for combinations of the black cotton soi] 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. "I‘hus a higher percen-
tage of cement than lime did not seem to yield as good results as
the reverse of it since lime is cheaper than. cement. A suitable
combination of lime and cement might prove a successful and
economical method for stabilizing highly plastic soils.

the increase in strength due to addition of
n soil in a mixture of cement and heated black
cotton soil and cement, the Author had taken the relationship
between shearing resistance, cohesion and .angle of internal
friction given by Coulomb. Coulomb’s equation was. applicable
to a natural soil mass, the cohesion of the fine particles of which
was & 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), had been used. Data
giving the volume changes in all types of soil stabilization would
have enabled a study of the compressive strength void relation-

ship.

In explaining
natural black ootto

Continuing, he said that compressive strength determina-
tion on dry soil bitumen samples may show rather high values
while thoge soaked under water may show the other extreme. It
appeared that the stability tests like Hveem’s or Marshall’s
stability or Cone Penetration would be advantageous for testing
such systems, but the results could not be_.dn-ectly compared with
the results obtained from soil-cement or similar systems.

Close examination of the basic dehydration curves given
in the Paper, Fig. 2, page 219, and those obtained in the present
investigation, Fig. 3, page 221, and Figs. 7 and 8, page 236,
revesled that a reasonable and a reliable comparison was not
convincing. The Montmorillonite and Kaolinite clay groups
could be better distinguished by a comparison of values of their
base exchange capacity,

16
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The Montmarillonite groups had low base exchange capucity
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
comparatively free to swell and just filled the voids, indicating
the importance of volume relationships. oo

Field experiments on the following were essential :

(i) Use of lime with or without other materials as sand,
cement, etc.

(ii) Heat treatment.

Shri P. N. Srivastava referred to page 242 where it was
mentioned 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 oracks
developing on the surface.

Referriug to various types of stabilization of clay, he stated
that in Lucknow laboratory experiments to stabilize soil with
linseed oil cakes were in progress and results were encouraging.

Shri S. Mackey observed that black ootton soils might
be classified as expansive clay soils that gave a more lucid des.
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. ft. was required to prevent undisturbed samples
of soil from expanding in a consolidometer when subjeocted to
contact with water under an increasing range of pressures from
zero upwards.

He felt that it would be interesting to extend the classifica-
tion of these soils carried out by the Central Road Research
Institute® to include their consolidation properties. If & road
subgrade was liable to large expansive forces or volume ohanges,
o 6-in. road pavement was very likely to fail irrespective of
whether it was of flexible construction or of rigid concrete cons-
truction.. Hence it was of paramount importance to highway
engineer to know something about such properties before engaging
on any major road project involving black cotton soils,

. 7

;’Journal of the Indian Roads Congress, Vol, X VIII-2, Decomb&r 1968,
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. Since most of the Indian black cotton soils were alkaline in
character, they did not lend themselves tfo 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 fo how the hea$
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 onc mile length of 10{t 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 cont
cement or 8 per cent coment 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 45 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 oriterion 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- ry
from the engineer’s point of view. Experiments in Hygd

State with soils containing more than 90 per wént clay. N
cated that when the soil was subjected to pre-soskjmg for a peM
of 24 hours, the compaction characteristics ¥iz., gptimum moist \
and optimum density changed.  Higher :‘,ﬂl’octor Densities and
lower optimum moisture contents were obpprveﬂ with pre-soaking

than without pre-soaking. IS ¥Ry |

k]

that the cement wa

In para. 12, the Author had mentione
d toknow whethdr

Added to mixes of soil and sand. He wa
the properties of the sand with particular re
to the clay ineral were investigated.

Tl ——
DhNon, N LA NG TG
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The Author had mentioned, at page 230 in Table 6, that at
500 deg. C. 60.8 per cent soil wag 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.

Althbugh 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
method which was of sufficient importance to warrant under-
taking & pilot scheme, where detailed specifications could be
worked out and costs could be determined.

He also suggested that the cement content required to be
mixed to the heat-treated soil with 25 per cent natural soil for
attaining a compressive strength of 250 1b, per 8q. inch for secon-

dary roads and 400 1b per sq. inch for main roads might be
ascertained. ,

Shri E. A. Nadirshah* observed that none of the soils
whose characteristics were given in Table 2, page 222, were suita-
ble for mechanical stabilization judged by the usual standards,

viz., liquid limit not exceeding 25 and plasticity index not
exceeding 6.

~_ Also, bituminous stabilization was suitable for ocohesionless
soils whose moisture content were low and as the hygroscopic
moisture content of black 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 & loss in strength as the test
results had shown.

Referring to the test results in para. 16, poge 231, he pointed
out that the strength of specimens which were not cured was
extremely low which was contrary to the general finding that at

early ages the air cured or dried specimens usually showed higher
strengths than moist cured ones.

Referring to para. 20, Table 10, he stated that the olassifica-
tion of the soils tested according to USPRA oclassification system

* Comments received in writing,
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i \ by the working committee of the quia..n
whlcah 1(13&6?1 b:ees[; ag)alogsgptgm for Indian soils, w_o’uld‘ assist in
_Roa i theg goil in respect of its suitability for stabilization. Eor
]udgm% the Panagarh and Kankinara soils, whose properties
exam_I‘)T er,1 in Table 10, page 235, Lelonged to the A-6(7) and
i'&re7-g51(3e) groups of the P.R.A. and Wm_xld require 8 to 14 per cent
of cement for a satisfactory stabilization.

imi ic limi t, clay content

iguid limit, plastic limit, sand content, 1,

t 'Ell;gx:;gl;:gvel beenpexpressed to the nearest whole number in
ic%érdance with standard practice abroad.

i sirable to conduct the experiments by chang-
i cézzgﬁétcz::egt? in increments of 2 per cent. Increments of 5
Do % adopted were much too large. Referring to Table 12,
Lo cex2138 Wl;lel'e only 5, 10 and 15 per cent of cement had been
pa:gg h observed that a cement content _of 8 per cent for the
g::w:gagh goil and 12 per cent for the Kankinara soil would have

been adequate for satisfactory stabilization.

uthor) in reply to Shri Gupta’s remarks
id Sl?l{: }?e hlg.;i Es(::ie tﬁ: term)black cotton soil with some hesita-
521 0 &ause of the widely varying nature of such soils. The soils
S Bent 1 were not black cotton soils but sdpy soils. Also, com-
of Bgngaf soils before heat-treating would glve_lmproved resu_lts.
paction ?-. alian method was based on compactmg the forma.t.mn
The Aus !<‘>th roller, and the heating machine had a mechanical
(vlvig:e::?break up the compacted surface for ease of burning.

's remarks that the Australian method

hIn t?“""é}fg Egilii vl::ste{aconomica.l, the Author said that the

o aling method of heat treatment was not akin to method
Australlzn_ this Paper. Heating alone did not golve the prol_)lem
sngge%t%_y;;l as the product obtained by heating was an inert
of “”'.’1" higch had very little reactivity with cement, but the
T tion Wf clay to the heated product made stabilization easier.
addmzlllls%raliax}; method did not envisage adding optimum
e tities of natural soil to burnt soil. So the economics of the
o lt, ocess could not be judged from Australian experience.
prese(l; d_p!‘ an optimum clay content to the burnt soil as much as
ﬁffrez titlllxlgs the compressive strength was obtained when stabilized

either with cement or tar alone.

. firmed that the
to Dr. Uppal, thp {kutho_r con .
stabill?za:;)pnl)jwi:h shell soil stabilization oil was not sa:tlxsfacgoryt.
In the two series of tests with shell sl(:ll stabllsltzxatxo:e s(;; :;z?e :fs(-)
i ixes were tested for 48 hours. ear |
:gx"ry:cflg::. m'i‘llixe results were very poor, values never exceeding
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0.1 ton .per sq. foot. Every time shell soil stabilization il was
wdded, 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 Author said that addition
of lime of more than 2 per cent to soil gave much better results.
In all cases lime was added before cement to coagulate clay and
thus leaving for cement lesser superficial area to coat.

For heat treatment » mufffe furance was used and tho soil
sample was placed over the asbestos sheet of } in. thiokness. 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 250 1b per 8q. inch but also con-
formity with the requirements under Amerioan standardized
durability tests consisting of 12 cycles of alternate heating and
ocooling. 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 determining crushing
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 study and

this discussion of costs in rupees could not be made. But a com-
parison of the quantities requiring transport and the amount of
non-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, the Author stated that
although on the result of heat treatment the soil became sandy in
appearance, the material would not permit granular stabilization
a8 the result of combustion was inert with little reactivity with
cement. He had no opportunity of studying the Australian
method firsthand and could not comment on the details of the
method. '

In reply to Prof. Mackay's suggestion that black cotton
soil should be termed ¢ expansive soil ’, the Author said that the
term ¢ black cotton soil * had been used in a general way. Work
.on swelling pressures and soils had been done at C.M.E., Poona
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analysi t been

shri bad stated that the cost analysis had no
worksesgr;u?pt’f‘h;&Author replied that coal would not be necessary
for the trea'tment and actually in the Australian method wood

had been used for burning.

to Shri Narasimham, the Author remarked that

the ri[;tll'fox:il);f investigation give: 1ln thxz E:e}:&r coT\;ll;l t;g :ﬂ'ﬁldg %1;
i er cent clay ¢ .

bla'Okl c;) g?na.so;lu‘i):ab?g I()iispersxing Sa;gent for 24 hours fof the
s ete determination of clay and silt was not carried out in his
oamert ents. Also, the soil after treatment was not'tested to ﬁ.nd
exfe'??tl behaved a8 clay when water was added. His observation
g? flesulting product as sand was based only on particle size and
not on any other physical characteristic.

i i Antia’s remark that a'pilot scheme should
be ixﬁi;eiieg&ngazzdsgl; the obvervationp made in the egperlmetﬁtal
study, the Author felt that well equipped laborat:»oru;:, ;1110 ;s
the Ce,ntraliRoad Research La.bora.tory, New Delhi, shou d take
up the investigation and carry it up further. to degexigu_ne an
effective way of utilizing the laboratory process in the field.

written comments of Shri Nadirshah, the

Autlf;lrrx?;)lgrti% that for a good stable soil, liquid limit should be

between 14 and 25 and the plasticity 1nd‘ex between 4 to 8 under

verage rainfall conditions. An exception to these values cou!d

o f I?e made when the stabilized course 1s probeobed ffom rain

gn zva.ter roofing courses. Black cotton soil was unsultable.for
nzacha,nig)al stabilization without adequate protection from rain.

i i i iz, b per sq.
to crushing strength in para. 16, viz., 22 1b p

i chRi'zfrer;‘:)?lg samples without 'curing, he reported that these
;2m les were neither air-cured nor dried before testing. Four
samgles were prepared by mixing heat-treated soil with 10 per
cent cement at optimum moisture :::nte;xt a:l?inze:iret:;:ﬁd w,:;;
i hing. The results of cru b )
;‘;(lhag}ly fzo.‘;.lc;:fi éﬁ.gS pounds per 8q. inch respectively. (The

last result was neglected).

i option of U. S. P. R. A. classiﬁ-c&tiop,he stated
that %ﬁga:g\igg’ Bl;idp been ba.segl purely on the 1?931%:.3::;5
clay minerals in the various soil-types because such 1 ef ificatio
was necessary to understand the lattice structure of the c‘t{
minerals and also the base exchange capacity with lime or wi
a combination of lime and cement.

i igati Kankinara soils were
The investigations on Panagarh and ]
not cor:pletely rgeported 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 soil to other soil
types, vide para. 21 of the Paper.

o Dr. Zipkes (Chairman) observed that it was not possible to

gnclude aspects relating to economics or design of field equipment

in' a research Paper. A research Paper was meant to give the

:;:nd(fmentale of a new idea or process and indicated future
ends.

From the discussion it was seen that the inclusion of details
of tests, ete., 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 eagy to
guess the colour of the wall paper when once the door of a room
was ogened, 8o also the results of a successful research looked
very simple whereas lot of hard work and patience were
i,nvolved in obtaining them. He thanked the Author for his

aper,

Discussion on Paper No. 169*

« Roadside Development In Madras State ”
By
K. Ramaswamy 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. 1t also implied
measures such as the provision of adequate surface drainage,
intended to make the roads more enduring against the forces of
nature such as erosion, storms, even though miles and miles of
avenues existed on our roads since ancient times, the possibilifies
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.

o 90

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,
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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 hy way of
sale of lease, rights, etc.

Successful roadside planting, even in favourable conditions
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. ’

Bhri Nambiar drew attention to some of the more signifi-
cant printing errors given below :

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 136 Line 3 stake stage
Page 337 Fig. 18 Line 2 weed wood
Page 351 S. No. 7 Col. 3 fiscu ficus
Page 353 8. No. 22 Col. 4 maru ma
Page 354 S. 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.

Shri Shenoy added that it must have been the experience of
many, as it had been his, that it was necessary to vary the types
of trees according to the nature of the soil, etc., and considera-
tions of fruit bearing and fuel value alone should not be allowed
to prevail. Whereas a banyan cutting thrived in almost any soil
without much looking after high cost was involved in tending
more valuable trees till they grew to a height as made it impossi-
ble for cattle and goats to nibble at them. To secure this,
efficient fencing was necessary apart from maintenance by
watering, weeding, etc. Thirty years back, the cost of a single
satisfactory wall fence along was about Rs 2 but now, with the
prevailing wages, the cost of fencing one plant might be Rs &
to 10,
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Very good effects can be achieved by landscaping, particular-
ly on hill roads where pleasant perspectives can be developfzd 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 as a measure of
erosion control. Shri Shenoy’s experience W}th roads passing
through friable soil in a particular deltaic dlstylct _had shown. that
the construction of edge bunds enabled localization of dralnage
outlets at about 40 ft apart. An edge bund or a dowlel ba.r'\k as it
is referred to by the Irrigation Department, about I»._,-.ft, w1de and
8 inches high enabled the traffic to use the full formation width of
the road between outlet to outlet. Through these outletsv, water
could flow down the slopes along slant channels paved with tux"f
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 functioning condition during the rains.

The flat side slopes recommended in Fig. 1, page 313 were
quitable for embankments within 2 ft in height. For l'lelghts
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 1_1ea.vy
camber of % in.to 1 in. per foot would epgender 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 s]opes
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 rour}ded slopes also did
away with soour, 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 4 to 18 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
left 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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was handy for such structures as the material could be moulded
to any desired shape or form. Good design of roundabouts at
junctions in buil-up areas improved the appearance of the road-
side when planted with short shrubs. Provision of parking
places, where a pleasing natural view of the locality could be had
along at least main roads covering long distances should also be
made to reduce monotony.

Shri Nagarajan agreed with the Authors (para. 6.3 clause 4)
that the avenue tree should be deep rooted as shallow, spreading
roots damage the road structure. Experience of British engineers
had also borne out this fact as could be seen from one of the
publications of the Road Research Laboratory, Harmondsworth,
England entitled ¢ The Investigation on Road Foundation Failure
in Great Britain ’’. Tt was recorded there that during the few
years of continuous drought in England, even well-designed and
constructed concrete pavements had given way due to the above
cause. He also agreed with the Authors (para. 6.1., ‘clause 2)
that it was always advantageous to choose a type which required
the least amount of water except in cases where water was freely
available without appreciable expense.

Shri J. S. Narasimham said that the Paper on ‘ Roadside
Development * had focussed the attention of Hi.ghway' Engineers
to a field which had not been given much prominence in the past.
It had not been developed in India in a scientific manner as in
the U. 8. A. Apart from financial considerations, another reason
which could be offered to explain this deficiency was that the
subject of landscape architecture was comparatively new and so
far had not been introduced in the syllabus for Civil Engineering
as had been done in the U. S. A.

The utility of a highway was enhanced not merely by the
construction of cement concrete or black-top roads but by a full
appreciation of landscape beauty and its preservation. The high-
way engineers had changed the_contours of t}le la.ndscg.pe with a
view to get easy grades by having deep cuts in utter disregard of
landscape beauty. The cuts and the borrow pits thus created
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 :

a all trees planted on either side of the road. at

® rgert‘.ica.l cur\[:es gave an indication to the motorists,
during night, of the direction in which the highway
passed 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 it 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
typical cross-section were given. The Authors might
also give an idea of the cost per mile on landscaping
and tree plantation,

(¢) 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
: 60 ft where the land was good and cultivable merely
for landscaping.

(¢) In para. 4.3 (Fig. 2) a slope of 3/4 in. to I in. per foot
was shown in the shoulder. The fall of 8 to 10 in. in &
10 ft berm which formed part of the travelling surface

.

. vandalism of the public
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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.

ara. 4.2 (Fig. 1) the Authors had shown a side slope
) {)Ifl g: 1 for Smogbstructed 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 spated 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 a 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
hy 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 had taken this point into consideration.

i Gupta desired to know the average amount spent or
propsirt; toulr:e spent by the Madras State for roadside develop-

ment of different categories of roads.

M. S. Srouty observed that it would not only be costly
but til;:ei was hardly enough land width to provide the flat side
slopes suggested by the Authors for embankments on existing
roaI:is. He, therefore, presumed that the recommendations applied -

to new roads.

tion of banyan trees was to be deprecated because, in
Shri%lx:?lz; ’ls experience, roots of banyan trees were known to
cause damage to buildings as far away as 130 ft.

n said that trees had been ruined by
Shri M. Meera 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 ocut making them un-balanced
and liable to uprooting during storms.

- 8bri Meeran agreed with the speakers who had pointed out
that fast growing trees should be avoided as they caused damage
to the pavements. . ; .

Referring to willow-tree guards he observed that these were
no doubt 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 speakers that there
should be picnic spots along highways. This was not a novel
idea and such picnic spots existed along ancient highways.

Shri E. A. Nadirshah * hoped the contents of the Paper
would be given due thought by road engineers in this country.
80 far a road had been considered solely as & means of communi-
cation and its aesthetic and architectural value was neglected.

In other countries, in the design of a road, thorough cons
sideration was given to landscape architecture and specialists in
this line were consulted. Some of the hints given by the Authors
in para. 2.1 should prove very useful in this respeot. -

The looation of electrio transmission line towers and the
presence of ugly borrow pits on the sides were & common eye sore
on some of the highways. He hoped proper steps would be taken
to avoid these in future.

| Referring to para: 4.7, he suggested that the varieties of grass
to be planted on the sides should be those that were not liked by
sheep and oattle. , Co

Planting & tree alongside a road was considered an act of
charity in olden days. 1f similar practice was encouraged and
systematized, ample funds could be made available for roadside
arborioulture.

- Shri P. G. Nambiar (Joint Author) in replying to the
disoussion agreed with Shri Shenoy that the present day cost of
raising avenue trees was muoh higher than the cost some year-
ago. Therefore, it was all the more necessary that everythine
possible should be done to minimise casualties and promotg

* This communiocation was recsived in writing.
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eoconomy 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 foroced to leave the shoulders. It was for
these reasons that the Authors had suggested the ourved 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 places 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
vertioal ourves so long as the road was straight and there was
sufficient sight distance, the situation was safe. But when a
vertioal curve was combined with a 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 prinociples of road-
gide 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
g&rﬁioularly of the junotion of the side slopes with the ground.

'hat was tha idea sought to be conveyed in Fig.1l 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
speakers, was an administrative matter and co-operation of
departments such as revenue and police as well as the public was
neoessary to ocombat it. The situation was rather serious in
oertain 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 oould 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 & 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 perhaps 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 polioy 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 consisting
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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i i he U. K. in a small way and in the U S. Al
;ﬁ ;h;)sigc ov‘::;'r?t; wIaI; 12beiug pursued in detail with great interest.
The fundamental reason for its neglect was probably lack of
funds. Landscape developme.nt costs money and whatever
little funds available went for improvement of road surfaces.

i heir very interest-
The Chairman thanked the Authors for ¢ .
ing Paper and to the various speakers who had taken part in

the discussion,



'y b

=

EE

INDIAN ROADS CONGR ESS

GlamM”List of Papers, etc., in the Proceedings
:’f.?','if! e ‘ I to XVIII

R .
R . 4

Boddé in Gleneral.

\

"SUBJECT INDEX

Classitfication

" VIII. Bridges, Retaining Walls
II. Road Surveys, Design, and other structures.
Layout and Construction.| IX. Traffic Statistios ; Regula-
III. Soil and Earthwork ; Soil %on and Control of Traffic;
Soience as adapted to Rconomlosof Roads and
road foundation, Banks oad Transport.
and Earth Surfaces, Soil X. Road Maintenance and
Stabilization, etc. Road Usages.
1IV. Water-bound Macadam| XI. Standardization Designs
Roads, such as Moorum, Loadings, Impact, Speci-
Briok and other forms of fications. :
T"“°k"§y5- XII. Research and Experi-
V. Tar and Bitumen Surfac- wments.
ing Carpets, eto. XIII. Administration and
VI. Conorete. Finance.
VII. Miscellaneous Materials| X1V. Plant, Machinery and
and Processes; Aggre-| | APpparatus.
gates, Tests, Sizes, eto. XV.. Miscellaneous.
I. Roads in General.
8 Reference to Proceedings | s i'i
; Name of Paper Nm;g: Volume | N0 of . & %3
i it ol
1 |Roads and public| R X ‘
heulthm:n pIund:: aja Ram III 33 64-73 87
with special refer-
enoe to malaria,
borrowpits  and
road dust.
2 | Safe wheel load for|K. G. Mitchell v E 1
Indian Road. o & J'a.lgdi:h 3(‘:%:)0 4
Praead
8 | Corrugations on |C.B,E, v G 1
road surfaces, Trustcott 24( %i)‘)to .

CrassiFlED List oF PaPers, ETC.

619
el Reference to Proceedings | g & 'E
i Name of _i‘“mmI:I—t‘ _"‘;25‘2 u
] Name of Paper Author | Volume |5 2: = 0o
E Paper in| Pages |= 4-]
* No. |y I; g ' was
£ olume t a i o
il LN I !
4 | Ribbon Develop- | A. 8. Trollip v M | 1(m)to ! 58
ment. ! 30 (m) |
5 | Slip and subsidence | D. C. Datta Vi 1-39 © 1(i)to | 79
in a hill road. 17¢) |
6 | The Broad olassifi-| Sir Kenneth| VIII | A4l |1to4(b)| 85
cation of Traffic| Mitchell 1
- and contributory |
causes of wear and 1
- tear of roads. I
7 | Drainage in Hill M. Mahapatra (X Parts] 106 ° 183 to 184-] 106
Roads, I&4 1and 724
‘ to 729-4
8 | Cycle Tracks. R. 8. Fateh|X Parts| 111 429 to m
Chand 3&4 433-3 and
;796@0809-4
9 | Causes of Landslips Geological XVII-3] — ‘;485 to 492 -
and Suggested Re-| Survey of :
medies. India }
10 | Road-side Develop- K. Rama- XVIII 169 309 to 169
ment in Madras | swamy Reddi| 3&4 370-3 and
State. an Part 4
Nambiar
II. Road Surveys, Design, Layout and Construction.
1 | Construction of [F. E. Cormack II 30 390-397 34
Shillong Jaintipur :
Roed, Khasi Hills, !
Asgam.
2 | A method of rapxd Captain W. G. II 31 398-416 35
road reconnais-| Lang Ander-
sance. son
3 Some notes on the|R. Trevor III 32 10~26 36
out of ruraland| Jones
{mrban roads in
the Punjab.
4 | Optimum welght of | K. G. Mitchell| III 39 92-103 43
vehicles on extra-
municipal roads.
5 | Layout of roads. R. Trevor \4 k (ii) | 4 (k) to 17 5
Jones (k) 18 (k)
to43(k 2)




Crasstrigp List or PApERs, BTC.

621

620 CLaASSIFIED LisT oF PAPERS, ETC.
G Reference to Proceedings |5 o7&
= | Name of Paper Name of ' No. of E §§-§
% Author | VolumePaperin| p. .. |2~ §E
3 No. | Volume B8 By o=
£ om
8 | Transition curves | W. R. Fleury| IV C-40 | 15 to 47 78
for roads,
7 | Caleulation of the Brigadier IX 98 [l1to6-1 and 98
Structure of roads, Lang Ander-| Parts 1to 18-4
son 1&4
8 | Basis of Road Jagdish XII 134 267 to 282| 134
Planning, Bahadur Part 5 and 448
to 455
9 andamentals of D. G. Bhagat| XIII | 141 [377to417| 141
Highway Needs | and Jagdish| Parts -3 and 193
and Highway Bahadur 3&4 to 197-4
Pl&nmng.
10 | S8ome Examples of | R, P. Chanda| XV 153 {365 t0 302; 153
Planning Surveys. Parts -3 and 648
3&4 to 650-4
11 Construction of 8. C.Paland| XVI | 158 [151 to 204 158
Shillong-8ilchar R. C. Das Parts -2 and 537
Road, Assam. 2&4 to 844-4
12 | Location of Roads |B. Chaudhury| XVIII| 168 |41 to 57-1{ 166
in Hilly and 1&4 and
Mountainous 577 to
Country. 582-4
II1. Soil and Earthworks, Soil Science as adapted to Road

foundation, Banks and Earth Surfaces, Soil Stabilization, etc.

1

Earth road cons-
truction and
maintenance by
machinery.

Earth road Develop-
ment and stabili-
zation with gravel.

Roads in Rural
areas (village
road).

Oil as binder for
earth and gravel
roads.

Soils in relation to
Roads—A biblio-
logical study.

G. W.D.
Breadon

Lt.-Col. AV,
T. Wakely

Rao Bahadur
Chowdhary
Lal Chand

T.G.F.K.
Hemsworth

G.W.D.
Breadon

I | 3
i
1 4
II 23(a)
II 24
\' N

90-105

68-89

101-194
and
227-233

- 205-233

I(n) to
12(n)

4

25

28

59

5 Reference to Proceedings | Sed
é Name of | N . Z&EQ
- No. of —_
=N Name of Pa.p?r Author Volume Pa;e: in‘; Pages EE: &E
% i ‘ Volume! ifz o g

e i
6 | The use of soil | 8. R. Mehra | v o (o) to 60
i stabilization in | ‘ 21 (o)
| unmetalled and ‘ !
' | metalled roads in :
| India.

7| Stabilization of un- §. R. Mehra ' VI  F-30  I)to 69
metalled berms of! 25 ()
metalled roads.

8 | The use of soil 'S.R. Mehra ; VII ° H-40 = 133-106 83
stabilization in ‘ ()
unmetalled and ;
metalled roads in I |
India. : ,

9 | Some experiments | K. Gupta VIII | D-41 - 57to 74 88
tostabilise moorum (b)
roads in Chota
Nagpur.

10 | Fundamentals of F.L.D. Wool-| VIII L-43 ‘)211 to 96
Soil mechanics. torton 298 (b)
i - © 123 to 104
11 | Road Construction {D.B.A. Nages- X Parts, 104
i?x Black Cotton wara Ayyar | 1&4 ! 13629-71 :nd
i | f =10
Soils. | : 7124
! i :
12 | A Method of Soil S. R. Mehra | X Parts‘ 110 379 to ‘ 110
Stabilization fé)r | 3&4 ‘ «;{2’(7)-30& [
1 Low Cost Roads. ‘ { oot |
13 | Analysis of Soil Indian Roads XIV-1; — {1283t0 135, ~
Samples. Congress ! !
H
ili i i ‘ 5 | 193 to 145
14 | Stability of Densifi- Sachindra XIv ' M5
ed Soilyunder Ad- | Nath Gupta| Parts | . ggg-’f &
verse Moisture 2&4 | | 231_40
Conditions. | | :
| i |
15 i Use of Stabilized | S. R. Mehra | XIV-3: — 1293 to 310 -
| Soil in Engineering, & 1
‘ Construction, | H. L. Uppal ;
| Section I, 1 C ’ |
16 | SRR - SOPUY: ISP do. XVel i = |184t0204] ~
Sections 11 & III. | ‘ l

17| voeridornen do...... do. Xv-2 | - ;320 t0 335 -

Section IV, I




622 Crassmriep List or Parzrs, xro.
F
s Reference to Proceedings | -y
s Name of e
% Name of Paper A;l:ﬁog Volume PNo. of §£ & 5
: aperin| Pages |
2 No. Volume g é ‘5.4.8
18 | Stabilization of 0. H. Patel XV. - & -
Gumbotil Soil for ° vz 33 to 356
Highway Use.
19 | Anote of the Usel G.Sriranga- | XV-2 - 357 to 361 —
of Moorum 8oil for| chary
Base Course for ‘
Macadam Roads.
20 [Use of Stabilized) 8. R. Mehra | XV-3 -
Soil in Engineering & 109 to 482 -
Construction. H. L. Uppal
Section V,
21 | wuensneido....... «do....; S. R. Meh - -
Section VI. H. L. Uppal XV (93040l -
&
] Labhu Ram
22 | Waterproofin off B.R - -
Alkalime Sogil Iyl ;ﬁSen XV-3 492 to 500 -
Linseed Oil Cake. | Manohar Lal
23 /| Design of Road G. Sriranga- | XVI 160 | 301 to 160
Beds. chary Parts 353-3 &
2&4 556 to
%G 563-4
ompaction of Some; Central Road|XVII-2 = |201 to 344 -
Alluvial Boils of Research
. India, Institute
Okhla, Delhi
25 | 8Soil Cement in K. F, Antia XVII-2 163 205 to 270-| 163
Road Construction & 4 2 & 594 to
- 601-4
26 | Stabilization of Cer-| 8. K. Boge |XVIII- 168 [215 to 245- 168
tain Clayey Soils 2&4 | 2& '
in India by Heat| Part 4
Treatment.

1

“in the

1V. Water-bound Macadam Roads and other low-cost

roads such as Moorum, Brick and other forms of Track-
ways.

Corrugation of

water-bound

macadam surface

Bombay!

Presidency and a
0. :

Henry J. N,

. Cousins

I

10

184-189

CrassiFiEp LiST oF PAPERS, ETC.

623

. } Referrence to Proceedings ‘o' L8
Z | Nemo of 2 8
‘ ame o - : -
3 Name of Paper | “Ayghor Volume No. of _55‘3 &E
a \ No Paper in  Pages o T
& | * Volume % o=
N i ‘ . -

2 | Some physical as-{C.L.W.Moss I & 12 190-198 | 12
pects of roads and ! : |

. tyres. S

3 | Treatment with | N. N. Ayyan-  II 19 103-109&; 21
molasses of Banga- gar ; 125130 |
lore-Mysore Road. 1

4 | Gravel Roads. N.N. Ayyan- 1L 23(b)  199-203& 26

gar 227-233 ;

5 | Vitrified hricks for| Gopalacharya 11 23(¢) 111-116& 27
Surfacing roads in 125-130 |
deltaic districts. | ‘

6 | Roads under Locall R. 8. Fateh % v . F 1(£)-20 50
Bodies and how to] Chand ‘ (f)
maintain them. j |

7 | Collection of ma-| R. Trevor v k(i) Nk)-5(k) & 55
terial for and con-| Jones 6(ki)-
solidation of water- 40(ki) '
hound macadam. .

& | Some notes on the|R.B.A.L.Rao . VIII  G-48  151-155 91
maintenance of ‘ H
water-bound
macadam. ; ‘

‘ . |

9 | Water-bound G.M. McKelvie, _ XI 117 17710284 117

macadam. &K.S. . Parts -2 & 566
Raghavachary; 2& 4 to 568-4

10 | Low Cost Roads for|Col. F. L. D, XII 125 283 to 327 125

the Last. Wooltorton Parts -3 & 412 .
3&5 to 424-5

11 | Low Cost Roads iniG. Sriranga- XIII 135 59 to 146-1] 135
India and Use of| chary .~ Parts ‘ & 112
Soil Science for 1&4 to 132-4
their improvement. . i

V. Tar and Bitumen Surfacing Carpets, etc.
!
1 | Recent methods A.W.H. Dcan 1 | 1a) 21t050 &
1 56 to 67

used for the treat-
ment of roads with
bitumen and tar in
Delhi Province.

18




824 . Cragsavep ListT or PaP¥Rs, ETO.
S Reteronce to Proceedings | %%
Z N £ P Name of z‘%gé
g |- eme ol taper Author  Volume P§O. of P . Em %%
2|, No. per in ages |8 %8
xS Volume 3 © g
J PP -

2 Progress made in . 8. (}. Stubbs ’ Il & (a) | 121-134& 6
the use of tar and | [ ! 188-182
bitumen in the ‘ '
Punjsb since the ]
last International |
Road Congress in ‘r
Washington in } ‘
October 1930. :

3 | Notes on the use of R. Trevor I 5(a) ' 135-143&, 7
tar, bitumen and Jones | . 168-182
emulsions in the{ : |
Punjah. s

4 | Asphalt Roads.  (LG.C.Adami T 6 | 146-182 . g

i : ; i

5 | Necessity for surface V.S.8.Acharya; IT ' 18 74-83& 20
treatment of impor-, ! : Lo03-104 '
tant tourist lines! 5 :
and some aspect of! | ‘
economiocal works' ) |
in that direction. | ] \ @

8 | The Road problem|Col. C. E. | 20 | 84104| g
in India with some, &opwith |
suggestions. | \l ‘

. . ' %

7|Furthor notos inthe! A.W.H.Doan| IIL | 34 | 27-63| g
treatment of Roads ’
in Delhi Province, ! |
with bitumen & tar. f i

I ' 1

8 [Some aspects of bitu-| Col. C. E. VL | 1te] g
minous road cons- | Sopwith and P24 y! '
truction in India. |W. A, Grifiths | |

9 |Revitalisation of tar-| Capt. R. C. v } P | 1(p)to |
red or bitumened] Graham j gg)(p‘; "

| surfaces by mix-in- !
place methods using i }
outback asphalt. !

10 | Surface treatment ofi W. A, Radice v Q 1(q) to 62
conorete road when 18 (q) |
outworn, :

11 | A Note on * Experi<| P. C, Neogt v ~ 180to102
ments with out- i
backs of Bitumen.''| ‘

12 | Present-de me- 8, A, Amir Vi E-30 1(e) ¢
thods of bitumin- i lt(l ()e)o i 88
ous road surfacing | i
work in Chota | !

Nagpur, Bihar. i

2

Crassiriep List or PapEgs, ETC. 625
s : | Reference to Proceodings l‘;; B3
: g e T
- Y | ame o , No. of : N
3 Name of Paper | Author V ol\Yxme Paperin Pages ‘E ‘« E.b_g‘:
(2‘; i . No. , Volume E0F B

. i ; -

13 | Light bituminous } Ian A. T. A4 G-39 1 {g)-30 } 70
surfacings. | Shannon ‘ ® |
11 | An economical rsub-i A. L. Rao Vi } N-39  1(h) to ‘ 71
stitute for water- i 10 (h) &
bound macadam. ! 18(g) to
‘ 50 (g)
15 ' Primers, their ' N. Das Gupta VII F-40 79-86 81
nature and uses. [ |
| | .

16 Notes on drag!W. L. Murrell vir| I1-40 (1-17 to 84
spreading and | ! 190 (0)
drag brooming. ! : ' :

‘ .
17 ,Revisedspeciﬁcation} Abdul Aziz VIII I I-43 l 161_-184 i 98
+ ' for bitumen roads |
in the Punjab. 1
18 | Bituminous treat- | C. J. Fiolder ; IX 99 - ;7t() 5~1~1 99
! ment of wet aggre- ! Parts 19 to 35-4
gates. 1&4 ‘
| ' i .
N i : m X 124 24lto 12
ding. W. J.Madden XII 24
19, Frack Spreading ' Parts 2532 & 406
" 2&5 © to 411-5 |
20 | Bituminous Treat- | Indian Roads XIV-3 ~ — 3600382 ~—
" ment of Wot Congroess :
| Aggrogates. [
| i ; I
: \
i XY 34 §
21 | Behaviour of Brick [ K. C. De [ XV 154 393 to :114‘ 154
{ Metal in Tar Car- | Parts ! ;-3 & 651
pets. , 3&4 to 658-4 !

99 | Treatment of Wet[L S. Uppal  XVI-1, — Id4tol47 ~
Aggroegates with i |
Turkey Red Oil i | %
and slaked Lime ‘ ) !
for Bituminous ! ; z
Road Construction. ! | )

23 | An Examination of | E. Zipkes | XVI-2 — 1223 t0 245 -
Black-top Surface ; . ‘
Dressing laid for j i ;

Field Tests in 1945 | : i

on the Bombay- i | ;

Dethi Road, Mile | ! ‘

736. [ i | |
Some Observations | Central Road | XVII-1}  — 153-172 } -

on Air Field Run- | Research In- | N

way Surfaces. stitute, Dolhi i t



=
2
-N

Crasstriep List or Papegs, EfC.

826 Crassietep List or Papirs, Bro.
ze_ . Reforence to Procoedings zo' 3 "é ;: . f l Reference to Proceedings . 2 i % y
“1- - Name of i - gon - - Paner ame o n No. of =25
3 | Nsme of Paper | “puthor | Volume NO: of FLET F | Newoof Paper | puthor | Volumepuoiin pages fo %
5 No, |Paperin| Pages |[%.. 8%0.5 3 No. “yolume 7 &
] ' l Volume 298 [75] o urL—“_ 4 Ui R
VI. Concrete. 12 | A study of Cement | L.T. XIII l 136 1_47 to 136
Concrete Roads Aminbhavi | Parts | 168-1 & | k
1| The use of cement | L. E. Green- | I 7 | 214-218& 9 with Special Refe- 1&4 | 133 to
concrete for the ings : ; " 236-252 s rence to Bombay ' 137-4
construction of ‘ 1 Province. i
roads in the ‘» ‘
Bombay Presi- ; ! i 13| A Review on Lt.-Col. W.P.| XIII-1|  —  [169t0 1731 —
dency. ! «« Modern Road Andrews
{ ' | ! Construction in
2 | Cement concrete W. J, Turn- . I 8 217-230& 10 Concrete.”’
roads. bull } ! 136-258
3 | Concrete ds i M. A. 7 : | i 14 | Cement Concroeto Ctz)utral Roads| XI1I-3 — 419 to 430,  —~
rete roads in . A. Zaman' I ¢ 231.252 Trackway. rganisa-
Hyderabad (Dec- ! ‘ d ;[ ? 1 3 Vi tion
can). ! | i
¢ | Cement bound roads. W. J. Turn- | i ! 25 117-130 0 15 | Grouted Concrete B. A. Nadir- | XVI | 157 [T7t0130-1 157
bull ‘ i i 20 Roads. ghah Parts & 317 to
E i : 1&4 536-4
5 | Economy and A. K. Datta . {35 | 106-146 .
development of i ! ! 3 | 106-146 39 16 | Cement-Aggrogate | B. R. Sen, XVI-2| —  [24610263,
bonded brick con- “ Reaction in Con- S. K. Mittal :
crete roads plain | | ; orete-(A Survey off & A. C. !
and reinforced. | | [ Recent Literature | Banerji i
6 | Evoluti £ th : l ! on the subject). |
volution of the W. F. Walker, VI - P a)- | 3 »
thin concerete road } A : 3(10&) 64 17 | Some Observations | Central Road| XVII-1 i - |133tol72. —
in the United L J | on Air Field Run-| Research In- |
Provinces. ‘ | way surfaces. stitute, Delhi { X
. i 1 .
7 | Repair and main- | R.B.A.C VI .30 | I :
tenance of cement | Mukerji i z B-30 ' g 42bt)0 65 VII. Miscellaneous materials and Processes: Aggregates,
concrete roads. ! ! ! Test, Sizes, etc.
8 | Trackways for rural| Sir K.(, I Vil } D-40 | 49-65(j) "0 1| Indian *‘Road ag- ' R. L. Sondhi} IIL . 37 146-176 41
road develop- | Mitohell | | ! grogates "’ their |
ment. ‘ ‘ : uses and testing.
9 | Coment concreting | W.HLE. | VIIL | Ked3 | 203 t 5 ing wall ther st
the Bombay-Poosa. Garrod ! K | 218(}3 05 VIiIl. Bridges, retaining walls, and o structures.
Road. : [ f ‘ 1 | Permissible stresses| W. J. Turn~ 11 2 358-389 | 32
) i in W ! | in concrete bridge { bull i
10 {Bondinga thin Wear-| H.M, Surati | XI | 115 133 to 115 design. i
ing Coat of Cement Parts | 1692 & . P
concrete to an old ; | 2&4 510 to 2 | Submersible bridge| R.B.8.X. 11 38 176-234 | 42
Cement Concrete | : ] 5522 across Parbati at Bhaduri :
Road Surface. mile 231, Agra- :
11 | Standard ' ' l Bombay Road. 1
andard Form for | Specifications! XII 29 Y : |
Recording Data on' & Standards, Parts 122 83;3 3:1 122 3 | A method of caloula-| Gathlac IV | A() | Na)-18(s)| 44
Cement Concrete | Committeo 1&5 302-5 ting the B_t&bﬂity of| Wilson & 23(a) i
Surfaces. 1 braced pile piers. i



Crassirimd List or Parmrs ﬂmd. Crassiriep List oF PAPERS, ETC. 629

o Reforence to Procsedi - S ! Reference to Proceedings [ & . =
;‘ - Name of Paper Nomo of | No. of | — £ %‘g z E Name of Paper ‘ Name of - | No of‘ T AE §‘§ g
.- { . -~ a ! . i =]
“ Author  |Volume (Paper in‘ Pages 2% & 'g g | Author  [Volume poo iy’ pages 2 E.: &E
& 0, v i g Bt - ) No. Vol | 23 o
‘Volume ! &°s » | ;yolume | @i
4 | The Dhakuria lake | Gathlac LIV A(ii) | 17(a)-23 4 16 | Submersible bridge 3, 3. Ta abji VIII H-43 | 137-158(j) . 99
bridge. | Wilson (8) over the Ujh river ! :
Franki Pil ' W. A d i in Jammu
1le . A. Radic ] ) . ince.
Foundations, ‘ adiee v B Lb)-20(b) 46 Prov
for bridges. ! i ‘ 17 | Masonry Arch Md. Farhat VIIT  M-43 | 299-303 97
: ! Bridge across the  ullah

Reinforced cement | R.B.S.N. v o) 1(¢)-20 47 Krishna at Deosa- :
concrete bridges ofl Bhaduri (¢) gar, Hyderabad :

24 ft span cons-! ; | (Deccan). |

tructed in Gwalior ; ‘ ‘ |

State. \ ; 18 | Stable causeways M. A, Mirza | IX ' 100 | 55Ato © 100 .
. : on unstable Parts 69A-2 & |

Reinforeed concrete Dildar Husain IV D 1(d)-46 48 foundation soils. 2&4 37 to 48+4
bridge across the (dy !

Godavari at Shah- 19 | Ajoy bridge— H. K. Nivas X 102 101 to 102
adh in Hyderabad i - Failure of Masonry Parts 104-2 &
tate, ! piers —Remedial 2&4 72 to 83-4
: measures adopted.

Some notes on sub-; D. Nilsson @ Vv I 1(i)-45 53
mersible bridges. | : : (i) 20 | Design and Con- J. Chambers X 103 39 to 103
D . ; Beii M i i gtruction of the Pa:s:ts 123-1 & |

esign of reinforced Brij Mohanlal v LU )e55 " Purnabhava 1&4 635 to |

concrete bridges of! ! | J ; 1(]()1.)"‘) | 54 Bridge. 696(b)-4 |

short span for | ! ! :

Indian roads. 1 i | 21 | Standard Specifica-| Bridges X 109 229 to 109
| i | tions and Code of | Committec | Parts 331-2 &

A serious failure in/ W. L. Murrell, V R | Ir)el0 83 Praotice for Road 2&4 746 to
the painting of a I Bridges-Section I. 789-4
steel highway ‘
bridge. ' X Standard Speocifica- | Bridges X 112 433 to 112

1 ' ' ! tions and Code Committee | Parts 458-3 &
The Sai Bridge. M. A. Korni .39 | - of Practice for 3&4 746 to
8 v D-39 : 1(d)-5(d) 79 Road Bridges- 789-4
12 | Intermediate scrow| M. 8. Dorai- | VII | A-40 | 1&2 8 Seetion 11.
iles for the swamy
oundation of i Iyengar | ' The Failure of a 8. A. Amir XI 116 160t0 - 116
bridges in soft | ; Steel Bridge in Parts 176-2 & 526
- soils. . o Bihar. 2&4 to 533-4 -
’ - |
{

Failure of a multi- R.S. 8, K. VII 40 | 24 | R. C. Bridges in 8. Rajaraman; XI 118 [301to 325. 118
arched masonry Ghosh B-40 ; 3 to 14(g) 77 Travancore State. | Parts -3, & 569
Bridge. ‘ i 3&4 to 576-4

| ‘
Sevoke Bridge. Lt.-Col. J. 7 U 40 | 21 25 | Well Foundations R.K.N. . XII 120 |17 to64-1 120
e boCol. J. o VUL G40 1 273h) ) 82 of the Kalabagh | Iyengar | Parts & 368 to
‘ ! i Bridge over the | 1&5 374-5

Boat bridge acrossiG.C. Khanna! VII | Fe43 | 01-140(k)| 00 Indus. |

&::i:::l: s 8t | \ 26 |[Failure of a reinforc-| Hardit Singh } XII 123 |211 t0239 123
’- ! s ed Concrete Bridge Parts -2 & 393 |
in the N.W.F.P, | 2&5 t0 405-3




630 CrassiriEp List or PAPERS, ETOC.

CrassinED List oF PAPERS, ETC. 631
] Reference to Proceedings S 53 - —e
“ Name of B S ’w E_ ‘Z %E é | Reference to Proceedings E i @
2 Name of Paper Author  |Volume ‘PNO‘ of | P Ts'n' ?0:'3 N (P Nameof | No. of & § w
K] 5 No. oporin bages f. o= 3 ame ol Faper Author  Volume iy 3 02
R i .Volume go== = C Ne Paperin| Pages |3, .3
’ ‘ K> ** [Volume g o=
27 | Table for freely sup-| Bridges XII-3 - 434 t0 437, -
ported Reinforced | Committeo 35 | Well Foundations Sudhindra XI1v 144 {1533 0192 144
Concrete Slabs for . of the Kathjuri| Nath Gupta| Parts -2 and 507
Road Bridges and Bridge. 2&4 to 522-4
Culverts.
36 | An Adaptable Steel| A. Nageswara| XIV 147 | 273 to 291 147
28 | The Testing of the | J. A. Tara- XI1 129 | 4D to 78-4] 120 Centring for R, C.| Ayyar Parts -3 and 337
R.C.C. Bridge porevala Parts & 434 to Bridges. 3&4 to 548-4
over the Auranga 44&5 441-5 .
River. 37 | Discussions on the|A. Nageswara xXv 147 | 449 to 468 147
above Paper. Ayyar Parts -3 and 663
29 | Some Observations |R. B. B. B.| XII| 130 [70t092-41 130 3&4 to 668-4
on Load Testing | Gupta Parts & 442 to . _
to ascertain the 4&3 443-5 38 | Construction of |K. Sinha Xv 150 | 207 to 235 150
Foundation Bear- Approaches to the Parts -2 and 638
ing Pressures of Mealaviya Bridge 2&4 to 642-4
Bridge Wells in at Banaras.
Sandy Strata and . » .
on the Altorations 39 | Construction of the|Sudhindra XV 155 | 417 to 447 155
required in the Kuakhai Bridge in| Nath Gupta | Parts -3 and 659
Design of a Bridge Orissa. 3&4 to 662-4
Foundation owing
to one Well of a 40 | Design for R. C.|A. Nageswara| XVI-1 - 131 to 139] —
Pier having gone Pipes for Road| Ayyar
out of Alignment, Culverts.
30 | Some Type Designs | Bridges XI11 131 | 157 to 178] 131 41 | Causeways or Sub- | 8. P. Raju XVI-3 - 354 to 370 —
of Unreinforced,| Committeo Parts -4 and 444 mersible Bridges.
Hingeless 4&5 -3
Mastg)nry Arches. ’ to 447-5 42 | A Report on Bridges| 8. L. Bazaz | XVI-3 - 371 to 407 ~—
and Bz:idgq
31 | Successive Failure | C. D. Mitra [XII-5&| 133 |247 to 266 133 Engineering in
of Two High Level XIII-4 -3, & 95 to Canada.
Bridges th -
B:ragkea.r. over the 11-4 43 | The Investigation, | K. K. XVII 161 |68 to 161
Design & Construc-| N ambiar & | Parts 134-1 and
32 | Ropairing & Heal- | M. A. Korni | XIH | 139 |32l to 139 tion of the Cauvery| K. Nama-| 1&4 579 to
ing of Cracks in Parts 346-3 and Bridge at sivayam 588-4
Reinforced Con~ 3 &4 178 to Pugalur.
¢ Bridges. 2-
crete Bridges 182-4 44 |Load Test of the | 8. N. Gupta |XVII-1 - 141 to 15¢ -
33 | Some Causeways on| Y. K. Lall XIII 140 | 347 to 3768 141 Kuakhai Bridge.
Bed. o o X
Sandy Bed Bt A 45 | Some Examples of | A. E. Hiley, | XVII | 162 |175t0204| 162
Prestressed Con- | V.M. Silvera | Parts -2 and 58¢
34 | Failure of & Five|K.G.Bhate | XIV | 142 [21t046-1| 142 orete Bridges. ~ |&B.B.Gupta| 244 to 593-4
%’;&33“:2;‘3;’;{,";‘ Parts and 80 48 | Bridging  India’s | Indian Roads [XVII-3| — |303to484] —
Bhogeswari River Rivers-An account| Congress
near Pen, District of some of the
; Bridges built under
Kolaba in the Pro- the National Hi
ince of Bombha e National High-
vince 0 Y way Scheme.

19



. CLasstriED LisT oF PAPERS, BTO.

(passirigp Lisr or Parees, ET.

633

632
g | Reference to Proceedings S '
& . Aﬁ‘ame of Paper Name of [ No. of = §‘ § g
) - . 3
s | Author VoI}I\(x)me Paperin| Pages ?;& &g
a * |Volume X °.8
47 | Testing to Destruc- [K.K. Nambiar. XVII 164 (345t0392| 164
tion a 98 ft Pre- & Parts -3 and 602
stressed Concrete | P. V. Raj 3&4 to 608-4
| Bridge Girder.
48 | A New Method of |G P.Nagsrkar| XVIII | 15 |23t030-1| 185
Applying Kent- & Parts and
ledge by Hydraulicf M.P. Apte | 1& 4 566 to
Jacks for Sinkin, 't B576-4
Foundation Wells. | ‘
49 | The Deuign of Small{ Goverdhanlal | XVIII L1871 1123 to 213 167
.| Bridges and I 2& 4 . | -2 and
Culverts. } ' Part 4

IX. Traffic statistics; Regulation and control of traffic;

Economics of roads and road transport.

The trend of deve-
lopment in the
United Provinces
in the matter of
improving road
surfaces with
special reference to
recent experiments.

Ananalysis of Delhi
Road traffic census

Study of relation-
ship between
vehicular traffic
and road surface
ad affecting the
section of economic
road surface.

Tréfiic census and
road diagrams.

Eoonomics of road
maintenance.

Regulationl and
eontrol of motor
transport in

C. F. Hunter

R. L. Sondhi

H. P. 8inha
and A.M,
Abbasi

Lt.-Col,W.De
H. Haig

. Bashiram

H. Ranga-
chari

II

II

I
II

I1

Mysore.

14

18

16

17

29

107-120&
168.182

7-28 &
46-62

29-30 &
46-62

40-45 &
46-62

63-712 &
93-104

134-255

16

17

18

19

83

3 | Reference to Proceedings rd w3
& Nemoof | & a8
ameo of . .
_ N f P No. of -
& ame of L&por Author 3Volrume Paperin| Pages 355 S £
32 | Volume @ ©g8g
Y R D ! )
7 | An aspect of traffic | Jan A. T. Iv ; H | 1h)-6 52
statistios. Shannon ; (h) t
8 | A note on the recons-| 8. N. Chakra-| VIII | B-41 | 5-42f) | 86
truction of roads varti J
carried out in the j ;
U.P. with special
reference to experi- i
ments carried out ‘
and the use of | !
traffio statistics. \ ;
9 [Eeconomies of . | K. 8. Ragha- X Parts! 105 : 133 to 181 103
way Types. vachary 1and 4 [-1&713 to
! 723-4
|
10 | Allocation of Road | Prof. K.B. X Partss 108 | 218+to 108
Maintenance Cost | Madhava 2and 4| | 227-2 &
between Motor ! I i T34to
Vehicle Traffic ' ' | 745-4
and Non-Motor i I
Vehicle Traffic. b '
11 | Eassay on ‘“Post- | Prof. K. B. | XI-1 ,  — 4910120 -
war Goods and Madhava [ |
Pagsenger Road i |
Transport and its ’ ’
Economics,”’ !
12 | Essay on “Post-war| N. 8. Surya | XII-3 | — l409t0427| —
Goods and Passen- :
ger Road Trans- i
port and its Econo- |
mies’’, j
13 | A Survey of Traffic | Prof. K. B. XII 127 | 345t0407 127
on the %:Iew How- | Madhava Parts ' -3 & 427
rah Bridge. 3and 5 | to 433-5
} i
| { » i
14 |'A Small Scale C. S. Ananta-| XIV | 143 47t0"121-1. 143
Traffic Survey in |padmanabhan| Parts | ?and 500 to{
New Delhi. land 4] 506-4 |
_X. Road maintenance and road usages.
1 | Ways and means | G.L.W. Moss 111 36 73-92 40
of improving the
bullock cart.
2 | Steel tyre problem | W.L. Murrell| VII E-40 | 76-77(k) | 80

unfolds.



CrLagsiFiED LisT or PaAPERS, ETO. CrassiFigp List or PaPERS, ETC.

g ' Reference to Proceedings Zo' E'E é Reference to Pr 00_013_‘1328_5_ 2 g‘g
Name of a2 Name of &S u
| Name of Paper Author  |Volume No. of - . Name of Paper ‘Author Volume No. of AN
& : No Paperin| Pages 4 wg ] No. Paperin; Pages |7, g -g
i o 7 . VOIume é ua -E -E fz Volume (2 O ot et
3 | Raising the Road |W.L. M ey . ‘ .
Rupee Ratio with urrell - VIT | C-41 43(2‘)’ 5 | 87 XI. Standardisation, Designs, Loadings, Impact,
& special reference Specifications ‘
to the steel tyre. P )
4 | Proposalat anl 5 The necessity for a | M. G. Baner- II 26 |256 to 338 30
. osalsfor an All-| J. Vesugar VIII | J-43 | 185 1 | reasonably uniform| jee &
India Su 85-202 94 i 2
bullock-cl:;:z g; () ?g:raiaali‘gnl%?t?onng- 358 o 389
means of random crete bridges and &
sampling. suitable loading for
5 | A Design for Bul B such and other
esign for Bul- . V. Vagh XI Py _ types of bridges on
i)ockt-(iart Wheels, 8 Parts 101 ‘:&DZS 23 2 101 h);ghways in %ndia..
ar . 2 4
. and 4 04 2 | Design of highway |W. A.Radico,|  IL| 27 | 338356 | 31
6 (Maintenance of R. B. B. B. - X 107 211 bridges. The G. Wilson and &
.Gravel (Moorum) | Gupta Parts ; 17.;0& 107 necessity for an AlP.F.8. Warren 382-389
?Ioads lil;ld?;; 2 and 4 730 to India specification.
eavy Traffic. ¢
733-4 3 | Standardization. | D. Nilsson VI| 30 | l(kto| 74
7|The Effect of Road |B.V.Vagh | XII| 121 (6310851, 121 10 0
on Roa <
Maintenance and 1 E::ltz ? 375 to 4 | Impact on Rein- E. P. Nico- Iv | L-39 1 (1) to 75
Wheel Design. 81-5 forced concrete laides 57 (1)
8 | & Design £ road bridges as
esign for Do. XII 1 - g compared to steel
%l}iletﬁl;-%utt - Parts 28 |6 ;0352 t4o 128 bridges.
art 11, 5
’ 48nd5 381-5 5 | Widths of Highway | Specifications o XI| 13 |7te27-1| 113
9 i d Stan- art & 493
A Bt Gart o Pomte | 17 [Bhlg2 1w Pavoments. Sards Com- | 1and 4 504ed
Wheels, Part I11. 2 and 4 & 158 to mitteo
1 i R . Do. XI 114 |28 to 48-1 114
0 | A Dosign for Bul. | Do, PXV| 18 (e5toloel 148 8 | Standard Sonos ot ° Parts 8503 t0|
Part IV. 1 dB and 627 Drawings for land 4 509-4
ala and 4 to 633-4 Highway Projects.
Design f - N
lool: :rto{N li:le s Do. P Xv 151 [237 to 279.] 131 7 | Horizontal and Do. XI 119 327 to 119
Part V. ’ 2 a:{'i 2 and 627 Transition Curves Parts 392-3& 577
an to 633-4 for Highways. 3and 4 to 587-4
8 | Policy Concerning Do. X111 138 241 to 138
Maximum Dimen- Parts 285-2 &
sions, Weights and 2and ¢ 172 to0
Speeds of Motor 177-4
Vehiolea in Indis.
9 | Road Boundary or | Central XIV-1 - |137to140| ~
Furlong Stone. Roads Orga-
nisation




8388 Crassmrizp List ov Parxks, mro.
g} pa . Reference to Proceedings g i 'g
1 ame of g
§ | NoemeofPaper . | ‘puthor [Volume PNO' of 58 88
i' No. aperin| Pages |gfo. oo
Volume B 88.8

10 | Glossary of High- | Specifications| X1V 148 247 to 146
way Engineering | and Stan- Parts 272-3 & 532
Terms. dards Com- |3 and 4 to 536-4

mittee
11 Do Do. XVIII 170 371 to 170
-3 445-3

12 | Standards for Sight Do. XV 149 155 to 149
Distances for Parts 181-1 and
Highways. land 4 634 to

637-4

13 | Vertical Curves Do. XVI 156 | 22 to 76-1 156

for Highways. Parts and 506
1and 4 to 515-4

14 | Type Designs for D XVII-1 - -
e e o 0. 133 to 140
long Stones.

15 | Type Designs for D ‘. XVIII - -
Highway Mile- ¢ -1 710 82
stones.

16 | Dimensions & Do. XVIII - —_—
Weights of Road- ¢ -2 246 t0 240 '
Design Vehicles.

17 | Route-Marker Signs Do. XVIII - 250 to 257 -
for National -2
Highways.

18 | Recommended Do. XVIII - 4 5 -—
Practice for Loca- -3 447 to 431
tion & Layout of
Road-side Motor-

Fuel Filling
. Bection.
XII. Research and Experiments.
1 | Test tracke—A C.D.N. 1 18 | 204212 15.
suggestion. Moaroes
2 | General review of |K.G. Mitchell 1I 21 131-141%& 20
the results of 160-163
recent road experis| e
ments in India as
revealed by
modern practice.

Crassiriep LisT or PAPERS, ETC.

637

10

11

12

Serial No.

Name of Paper

l Road Research
i results.

A Note on “ Experi~
ments with cut~—
baoks of Bitumen.”’

Development and
application of
village cement and
High silioa Port-
land cements for
the construction of
concrete roads.

Further develop~
ments in village
cements and high
gilica Portland
cements for the
eonstruction of
coment concrete
roads.

Effect of the Phyai~
60— Chemical Pro-
erties of Soils on

oad Performance.

Cement Concrete
Trackways.

Experimental
Trackways for
Motor Traffic on
the Delhi-Meerut
Road.

Experiments on
Concrete Track-
ways on Black
Cotton Soil.

Use of Stabilized
Soil in Enginee~
ring Construction,
Section I.

vererans@0 00 ee @0erene

Name of
Author

C. D, N.
Meares

P. C. Neogi

A, K, Datta

A, K. Datta

A. G, Asghar
and C. L.
Dhawan

Central
Roads Org.

8. R, Mehra
&
H. L. Uppal

Do.

Volume
No.

II

A4

VI

vVii

XII
Parts
land §

XII1-3

XIv-3

XIvV-3

XIV-3

Sections II & IIL

Reference to Proceedings

No. of
Paper in
Volume

Pages

Serial No,
of Paper
in general
index

22

C-39

E-41

126

142-159
& 160-163

89 to 102

1(c) to
28(c)

75-9K(k)

329 to
344-3 & 425
t0 426-5

419 to 430

311 to 322

323 to 343

293 to 310

184 to 204

[
-

86

8¢

126




639

CrassiFIED List oF PAPERS, ETC.
638 Crassir1Ep List or PaPERs, ETC.
™
- 2- { Reference to Proceedings 2 gg
) Reference to Proceedin ;8@ | f | $5n
“ r mes I;g 25 — Namo of Papor | 11&!;1}(:0(; Volume No. of N ‘._s':g" %
~ | Name of Paper Name of No. of 8w 2 u o |Paperin. Pages ‘T g
R Author Volume 9. o P ) g),g B 0 |Volume | T O
é No. Vaf)er in ages EwdE A ‘
olume kel
0
13 U;e.i)fl Sf%\bilized S. R. Mehra XV-2 } - 320 to 335 — XIII. Administration and Finance.
oil in Engineer- & . . )
ing (}onstruction, H. L. Uppal 1 Ob]octs and organi- |K. G. Mitchell 1 1 11-20 1
Section IV. sation of a permal-
. t Indian Roads
14 | Stabilization of O.H. Patel | XV-2| — |336t0358 — g2?*8"""5
Gumbotil 8oil for o . .
Highway Use. 2 | Roads in India and | W. L, Murrell VI i3 l.‘gj )(-‘;) s
Australia—Our Seat!
15 | Use of Stabilized |8. R. Mehra | XV-3 — | 468 to 482 - difficulties and
Sconl in Engineering & somo suggestions. t
onstruction, H. L. Uppal v R R 5
Section V. PP \ 3 | Organization of (. R, Nangew , XV 1o2 3]‘;’:1‘7134.{ 152
16 do.. do Bridging Activi- ‘)1&“1’:’(}'54 o ;317 Iy
.do.....do...... |S. R, Mehra, | XV-3 - - ties. = =
Seotxon V1. H. L. Uppal 4838 to 401 (V 5 205 159
& 4 | Tho Importanco of { R. 1. Chanda ;\\‘1 C 159 . -(?),) vt(_) - 3
Labhu Ram Organizatiort. . l‘:ltit/i --tlo'-j_){f;idé
2 5354 |
17 | Water-proofingof |B. R. Sen & | XV-3 - -
Alkaline Soil by | Manohar Lal 492 to 500
Linseed Oil Cake. XIV. Plant, Machinery and Apparatus.
18 | An Examination of | E. Zipkes XVI-2 - 293 to 245 — 1 | Notes on the pla.nt B. I¥. Taylor : I ' 199- ’03 i 17
B i |
& i | '
Fnelﬁ T}gsts in 1945 Qﬁd g;zr;:tmg ¢ i ' ‘
on the Bombay- costs of the § ,
Delhi Road, Mile Gauhati-Shillong J C ’ i
736. Road, Khasi and | ‘
Jaintia Hills | ‘
19 | Some Observations | Central Road | XVII-1] — |133 to172] — Division, Assam. | ‘ | ‘
on Air Field Research : 11-2 273 to 276 —
Runway Surfaces. | Institute, 2 | Technical Note No. 1 Col. R.S. + XIL-2 o
QOkhla, Delhi ~Selection of P]Mcllt Dalby i i :
for Collection and | ‘ ;
20 | Compaction of Some, Do. XVII-2 - 201 to 344] ~ Loading of S8hin-
IAlfiqvial Boils of gle. : ‘
ndia. ’ i
o1 | An1 3 | Technical NOteI{NO dz C(Sxtgraall lls{;)ads XI1I-4 ; - 107 to 155 -
n Investigation on Do. XVIII-y - - ——A Note on Roa rganisa=
Some Laterites. 87 to 119 Rollers with partx- tion ;
cular reference to : '
22 | A Buggested Classi- Do. XVIII-2, — - Steam Road '
ﬁc;atxon of the I 239 to 307 Rollers. | |
Black cotton Soils DN TVt 24 o 5 -
of India. 4 |Technical Note No. 3’ Do. , XIv-3 —  |345t0 359
~Earth-Moving | :
Machinery for | !

Roads.
20




640

Crassirizd List or Parzams, £10.
& Reference of Proceedings | EE
Z Namo of ‘ 432
] Name of paper Author Volume| (N0 of - kY
= No Paperin| Pages |Z. o7
& | * 1 Volume i
5 | Technical Note No. | R. 8. Bhalla | XV-3 -  |501to 543{ —

- 4—Diesel Road
Rollers Manuface
tured in India.

Lecture on ‘Statis-
tics and Road
Research.”

Memorandum on
‘“Should Delhi as
a Capital of India
be developed as a
Pilot Scheme.”

Egsay on ‘Road
Mindedness—How
to create a Wide-
spread Public De-
mand for more
and better Roads
in India.”

Notes on the work
and Organisation
of the Road Re-
search Laboratory
(Harmondsworth),
Great Britain.

Note on *“A plea for
Rational Weights,
Measure and Cur-
rency.’’

Tentative Proposals

for the establish-
ment of the Cen-
tral Road Research
Institute.

Essay on “ Village
Roads, their main-
tenance and their
effects on the deve-

XV. Miscellaneous,

Prof. K. B,
Madhava

[H. E. Ormerod

N. M. Khan

G. Sriranga-
chary

Brij Narayan

Council of
Scientific &
Industrial
Research

N. 8. Surya

lopment of Rural
India.” :

XI-2

XI-3

XI1I-6

XIII-2

XIII-4

X1,

I

i

X-Parts.
2&4 !

|

|
1

183 to 210

331 to 336
2 &

810 to 814
-4

285 to 202

303 to 406

Iy

430 to 470

287 to 318

199 to 207

CrASSIFIED LisT oF PAPERS, ETC.

641

. { By e
S 1\ Reference of Proceedings 1r,°. %é
E | N £ or Name of No. of 1 Ei’-‘u g
I amo of pap . Author ’chrume Paperin Pages £. 3%
é 3 ; Volume! go==
! i e e+ e
8 | ITndian Standards-| Indian Stan- XVI-1 — 1141 t0 143 -
Rules for Round-| dards Insti- ‘ |
ing off Numerical| tution | |
* | Values. ; ;
9 | The Ninth Interna- - XVI-2 — 126410295 —
tional Road Cong- ' |
ress, Lisbon (Sep.
-Oct. 1951) Conclu-
sions. ‘
10 | A Noteon ‘A policy | Specifications (X VII-2 —  271t0275 —
on Road-Bide Ad-| & Standards,
vertigsemont.” Committee. t | ,
11 | Rosds in Newzea-| B.C.Naik XVIL-21 — 276t0200f —
land. i
12 | Some Observations Central Road XVII-1 — l153 to 172 -
on Airfield Run- %’uesqarzh | ‘ :
faces. nsatitute, 1
way Surfac Inetit : |
13 | A Note on Experi- H. Sunder 'XVIII-: — 59 to 69 —
ments with Aera-| Rao ] 1 .
ted Concrete. | l




AUTHORS' INDEX Avurgors’ INDEX 643

TO
Volumes I
to XVIII Reference to Proccedings
| Rete i { i
: rence to Proceedings Name of Author Title of Paper, etc. Volume No. of Serial No.
Name of Author Title of P ‘o Pat of Paper in
o of Paper, ete. | y;1ume| No. of | Serial No. No. PaPeT general index
L No. | Paper | °f Paper in e e s : \ O
] ,' T e ge!“lx_'"il index ;\yyn,ugn,r, N. N. Trentment with molas- | 11 1 19 1, 21
Abbasi, A. M. and . Study of Relationship 1I 15 ses of Bangalore- j ’
Sinha H. P, . between Vehicular Y 17 Mysore Road. i i g
. Traffic and Road Sur- - .. l ? ] .
! face as affecting thgr ) Do. - Gravel Roads. ¢ I 26 =1 %
( dection of economic P I | |
| A , A. Nageswara Road Construction in [ X.Parts! 104 104
| road surface. yyar " Black Cotton soils. ; 1 and 4! i
Abdul Aziz. ! Revised Specificati i } \,
‘ pecifications VIIL - . cTv. |
| “for bitumen roads in 1-43 03 Do. An Adtnptuble Ste?] X1v- 147 1‘ 147
| the Punjab Contring for R. C. Parts |
I lab. . . . I |
! Bridges. )3 and 4 ; l
Acharya, V. 8. 8 | Necessity for Surface | 1L . . vl .
| Trea't,mept ofimportant' 18 20 Do. F\lxrthe;t Dlsl(;ussmns on | I‘Z:L‘f. A ; 17
' tourist lines and some | ! the above Paper. 3 rls4 ’
i aspect of Economical f an |
works in that direction.! Do. A Design for R. C. Pipes XVI-1 — } -
Adami, G, G. C. Asphalt Roads. I o . for Road Culverts. J ]
i : e 3 N ity f I 26 | 30
Aminbhavi, L. T, A Study of Cemex}t XII1I- 136 136 Banrjee, M. G- ’lr}:a(;.sf)\rﬁ:g?;lzynifz:x: i
Concrete Roads with Parts Standard Loading for |
]Sapem}al Reference to |1 and ¢ Design of Concrete !
ombay Province. bridges and a suitable ;
i loading for such and !
Amir, S, A, Prﬁga‘c dq.y methods Vi | E-30 68 other ‘fypes of Bridgosi ;
of Bituminous road on Highways in India., ‘
surfacing work in ] !
. {
Chota Nagpur, Bihar. Banerji, A. C., Sen, (Sec Ser) !
1 t
Do, ¢ The Failuro of a Steol XI- 116 116 ISL ll{{,., and Mittal, | |
Bridge in Bihar. Iarts o i ;
|2 and 4 Bashiram, S. Feonomies of Road oo 17 19
) Maintenance. ! ‘
Anantapadmana. A small scale Traffic = XIV- 143 143 ! l :
bhan, C. 8, Survoy in New Dothi. 1 Parts Bazaz, S. L. A Roport on Bridges i
;Yand 4 . and Bridge Enginecr- | XVI-3 - -~
' . i ing in Canada, !
Andrews, W, P. [ A Review on ““ Modern | XITI~} - — [ |
I?O“d Construetion in Bhaduri, 8. N. Submersible bridge ac- 1r 38 42
i Conereto . ross Parbati at mile 231,
: . Agra-Bombay Road.
Antia, K. F. Soil Cement in Road | XVII- 163 163 #
Construction, i Parts Do. Roinforced Cemont v Cc 47
;2and 4 Concrete bridges of |
‘ 24 ft span constructed {
Apto, M. P. and (See Nagarkar) [ — _ in Gwalior State.
Nagarkar, G. P. :
Bhagat, D. G. and Fundamentals of High-! XIII- 141 141
Asghar, A. G. and  Effects of the Physico- | XIJ. 126 126 Jagdish Bahadur. | way Noeds and High- | Parts | :
Dhawan, C. L, - Chemical Properties | Parts way Planning. 3and 4| |
of Soils on Road 3and 5
Performance,




644 AvreORS’ INDEX
. Reference to Proceedings
Name of Author Title of Paper, ete. Volume | No. of | Serial No.
) No. Pa}.)er of Paper in
A e L2 77| goneralindex
Bhalls, R. 8. | Technical Note No. 4 | XV-3 | — -
Diesel Road Rollers
. Manufactured in India.
Bhate, K. G Failure of a Fiv
. e-Span | XIV- 14
. Masonry Arch Bridge | Parts ? ' -
across the Bhogeswari | 1 and ¢4
R§ver near Pen, Dis-
trict Kolaba in the
Province of Bombay.
Bose, 8. K. | Stabilization of Cor- |XVIIL.! 168 168
tain Clayey Seils in 2&4
India by Heat Treat- : |
ment. | i
Breadon, G, W. D. | Earth Road Construc~ ! 8 | 4
tion and Maintenance |
by Machinery. |
Do. Soils in relation to
v N
Roads. A Bibliological »
Study.
Bridges Committee. | 8tandard Specifieations |X-Parts] 109 109
and Code of Practico |2 and 4
for Road Bridges—
Section I.
Do. Do. Bection II. | X-Parts| 112 112
3and 4
Do, Tables for Freely Sup- | XTI-3 - -
gorted R. C. Slabs for |
oad Bridges and
Culverts.
Do. Some Type Designs of XII- 131
Unreinforced, Hinge- | Parts s 181
less Masonry Arches. {4 and 5
Brijmohan Lal. Design of Reinforced v J 65
Concrete Bridges of '
short 8pan for Indian
Roads.
Brij Narayan. Note on ** A Plea for XII-5 - -
Rational Weights,
Measures and Cur-
rency .
Central Road 8ome Observationson | XVII- | '~ -
Research Insti- Air-fleld Runway -

tute, Okhla.

Surfaces.

o Pnrtl‘

.

Avreors’ INDEX

645

Name of Author

Central Roads
Research Insti-
tute, Okhla.

Do.

Do.

Central Roads
Organisation.

Do.

Do.

Do.

Chakravarti, 8. N,

Chambers, J.
Do.

Title of Paper, etc.

Compaction of Some
Alluvial Soils of India.

Reference to Proceedings

An Investigation on XVIiI- -— -

Some Laterites.

A Suggested Classifi- | XVIII-
1

cation of the Black
Cotton Soils of India.

Technical Note No. 2-A
Note on Road Rollers
with particular refo-
renco to Steam Road
Rollers.

C. C. Trackways.

Road Boundary or
Furlong Stone.

Exporimental Track-
ways for Motor Traffic
on the Dethi-Meerut
Road.

Experiments on con-
crete Trackways on
Black Cotton Seil.

Technical Note No. 3—
Earthmoving Machi-
nery for Roads.
Bituminous Treatment
of Wet Aggregates.

A Note on the Recon-

struction of roads car-|

ried out in the U. P,
with special reference
to Experiments carried
out and the use of
Traffic Statistics.

Sevoke Bridge.

Design and Construction
of the Purnabhava

Bridge.

Volume ; No. of } osfe rPi:;l)eNroi;x
(No. PBPT | gonoral index
XVII-| - -

2
1
|
|
1
X1I-3 - =
XII1-3| - -
X1V-1 - -
XIV-3 - -
XIV-3 - -
X1iv-3 - -
XIV-3 - -
VIII | B-41 86
VII | G-40 82
X-| 103 103
Parts
land 4




646

Avrnors' Inprx-

Na;ne of Author

Chanda, R. P,

Do.

Chaudhury, B.

Cormack, F. E.

Council of Scientific ;
and Industrial
Research.,

Cousing, Henry, J.N.. Corrugation of Water-, I |

Dalby, R. §.

Das thta, N.

Das, R. C., and
Pal, 8. C.

Datta, A, K.

|
;

bo. }

i
{
|

Title of Paper, ete.

Some Examples of [
Planning SBurveys.

|
The Importance of !
Organization. |

l

Location of Roads in |
Hilly and Mountainous;
Country. !

Construction of Shil- !
long-Jaintiapur Road,
Khasi Hills, Assam. |

the Establishment of
the Central Road

|
{
Tentative Proposals for I
{
|
Research Institute,

bound Macadam Road;
surface in Bombay Pre-
sidency and a Cure.

Technical Note No. 1,
Selection of Plant for|
Collection and Loading,
of Shingle.

Prirhers, their Naturo
and Uscs.

(See Pal)

Economy and Develop-
ment of Bonded Brick
Conerete Roads Plain
and Reinforced.

Development and App]i-!
cation of Village |
Cement and high Silica'
Portland Cements for ;
the construotion of l
Concrete Roads. i

Further Developmontst
in Village Cementsand,
Silica Portland cements
for the construction of '

| Cemeont Concrote Roads

No.

XVIII-
1&4

11

i
X111-2 |
|

|
X1I-2

Vil

11

No. of
Paper

153

159

166

30

10

“Berial No.
of Paper in

goneral index

153

34

12

81

39

66

89

Avraors’ INDEX

647

! i

Name of Author ’

Datta, D. C. )

Dean, A, W. H.

De, K. C.

Dhawan, C. L. and
Asghar, A. C.

Dildar Hussain.

Doraiswamy
Iyengar, M. 8.

Farhatullah, Mohd.

Fateh Chand,

Do,

Fielder, C. J.

Fleury, W. R,
QGarrod, W. H. E.

(Glathlac Wilsen.

Title of Papor, ete.

Slip and Subsidence in a
Hill Road.

Recent Methods used for
the Treatment of Roads
with Bitumen and Rar
in Delhi Province.

Further notes in the
Treatment of Roads in
Delhi Province, with
Bitumen and Tar.

Behaviour of Brick
Metal in Tar Carpets.

(See Asghar)

Reinforced Concrete
bridge across the
Godavari at Shahgadh
in Hyderabad State.

Intermediate Screw
Piles for the foundation
of bridges in soft Soils.

Masonry Arch Bridge
across the Krishna at
Deonagar, Hyderabad
(Deccan).

Roads under loeal Bodies
and how to maintain
them.

Cycle Tracks

Bituminous Treatment
of Wet Aggregates.

Transition Curves for
Roads.

Cement Concreting the
Bombay-Poona Road.

A Method of Calculating
the Stability of Braced

2l

Reference to Proceedings

No.

VI

III

XV
3and4

v

VII

Vi

v

3and 4
IX.
1and 4
viI

VIIIL

v

Pile Piers.

! Volume' No. of ! Serial No.
. Paper

' of Paper in
‘general index

1-39

I-A

34

154

A-40

B-39

11

C-40

K-43

A®)

72

38

154

48

76

i

111

99

78

44




Avrsors' InDEX 649

848 Avrsors’ INDEX
S . " Reference to Proceedings
Reference to Proceedings ) C T . Serial No. of
Name of Author Title of Paper,ete. | -~ "~ T Serial No, _ Name of Author Title of Paper, ot¢. : yslyme, No. of | Panor
: Per )general index L : o B
. | Gupta, K. ISome Experiments to | VIIL D-41 88
Gathlaec Wilson, ‘The_Dhakuria Lake iv 1 A(it) ‘ 45 ! Stabilize Moorum roads; : !
Bridge. | (a) *| in Chota Nagpur. !
: ; { » :
Geological Burvey of| Causes of Landslips and | XVII 3‘. l ‘ i ) d Road, a 16 18
_ R - - W. De H. Traffic Census an oad, ‘
India, | Buggested Remedies. ‘ i Halg, Diagrams. t [ ‘ *
] j .
Ghosh, 8. K, Failure of a Multi-arehed] VII | B-40 ' it Singl Failure of & Reinforced i XI1I- 123 ° 123
! Masonry bridge. | 0 7 Hardit Singh. Concrete Bridge in the, 2 and 5
! i : N.W.F. P. !
Gopalacharya. | Vitrified Bricks for | I [ 23(c) | 07 . )
i Surfacing Roads in del- | i B Hemsworth, i 0il as & Binder for Earth; 11 24 28
1 taioi Datriots, i | } T.G.F.K and CGravel Roads
Goverdhan Lal | The Design of 8mall : XVIII- | i E los of Pre- XVIi- 162 162
* A I-: 67 | Hiley, A. E., Some Example re= ;
z’ Bridges and Culverts, | 2&4 | 17 167 Silve);a, V.M. & ‘ stressed Concrete ‘ 2&4)
: : ‘ ! ‘ Gupta, B, B.| Bridges ; :
Graham, R. C. | Revitalisation of Tarred, V! P a1 : L :
orBitumened Surfacesby | ! Hunter, C. F. The Trend of Develop- L = 3
mix-in-place methods i ment in the United Pro-j i 1
using Cut-back Asphalt.| vinoces in the matter of | i
! 1 , l improving roacfl surfaces ;
Greenings, L, E, The Use of Cement Con-. j ‘ ' with speoial reference to, | ‘
crete for the construc- I 4 i o Recent Experiments. ! ‘
tion of roads i . i : -
Bombayop,:;ﬁ:,}::y. Indian Roads Analysis of Soil Sam-! X1v-1 ‘ ! -
‘ ‘ Congress. ples. ' ; |
Griffiths, W. A. and | (See Sopwsth) ! ; : | |
Sopwith, C, E, : ’ I i i o 1 N : i
[ ! ‘ { Do. Bridging Indis’s Rlvers;; .\; - - -
. : | An account of some of! : i
Gupta, B. B. { M(i}r(;tenano% of é}ravel ) X- 107 } 107 the Bridges built under| i !
! Hea(:;ur;)l.a tg& 8 under§ 2 and 4| : the National Highwayg i !
'Z y 0 { l | Scheme. !
¢ | i i
Do. Some observations on | XI1 130 | ; Rounding off | XVI-1| — -
/ \ - | 130 130 Indian Standards Rules for Rounding | ‘
Load Testing to ascer- 4 and 5 ' ituti N ical Values. | ;
E tain the Foundation | and 5 Instiution. pmeries |
' IBSea;ing P;le:aures of ‘ XII i 120 } 1
! Bridge wella in sand ! K.N. | Well Foundations of the| ~Xll- 0 20
| strata and on the y , Iyonger, R. N Igalabagh Bridge over|1and 5 ;
| Alterations required in | ‘ the Indus. ‘ i
{ the Design of a Bridge \ ! 5
I Foundationowing to one ‘ " Iyengar, M. S. (See Doratswamy) ‘ i
well of a Pior havin, . | . !
l p [ Doraiswamy.
gone out of Alignment. X115 134 134
; ish B . Basis of Road Planning.{ Xl1l-0 3
Gugta, B. B., XHiloy, (See Hile) , Jagdish Bahadur 1 '
A.E. & 8ilvera, V. M, ‘ Jagdish Bahadur and (Sec Bhagat)
Bhagat, D. G. | !
Gupta, N. Das (See Das Gupia, N.} e K 1 ] X ]
. ; Jones, R. Trevor. (Sume Notes on thie Layout; mr, 32 36
Gupta, 8. N. |(See Sachindra Nath ! of Rural and Buburban, !
Gupta and Sudhindra ] Roads in the Punjab. ‘
| Nath Gupta.) |




630

AvrioRs’ Inpxx

NN b

iy

!
|

I

Nam# .of -Author Title of P R Y
‘ ot Faper, eto. Volume| No. of
No. | Paper
. 1 -
Jones, R. Trevor | Layout of Roads. v (ii)
Do. ! Collection of Material for: A4 i
o and Consolidation ofor‘ K
° | Water-bound macadam.[ ‘
" Do. ‘ Notes on the use of Tar 1| 5(a)
Bltu}nen and Emuls-
ionsin the Punjab. ‘
Jagdish Prasad and | (See M3
Mitohell, K. G. ( Ftoheld) !
Khan, N. M. Essay on ** Road-Mind-z XI-2 -
edne.ss—How to createi
a Widespread Public
Demand for more and |
better Roads in India.”"
Khanna, G. C Boat brid,
. . ge across tho A2 8
. Indus at Gazighat. i
Korni, M. A. The Sai Bridge. VI | D-39
Do. Repairing and Healing of! |
gof XIII- 139
Cracks in R.C. Bridges.| 3 and 4 ?
Labhu Ram, Mehra, | (See Mehr |
S. R. & Uppal, H.L. “ | l
j
Lal Chand. Roads in Rural Areas | 23@) |
(village roads.) . ! ! #0e) ;!
Lal, Y. K. Some Causeways on XIII f '
- 140
Sandy Bed. 3and ¢ ’
Lang Anderson,W.G.] A Method of Rapid Road 11 31 '
R Reconnaissance, I :
i
Do. Caleulation of the Struc-l IX- |
ture of Road. ¢ '1 and ¢ . ;
’L.
Madden, W. J. Track Spreading. | XII- ; 124
|2 and 5
; I
Madhavs, K. B Allocation of Road X- 108
Maintenance Costs ‘2and 4

}
i Traffic and Non-Motol

botween Motor Vehiole|

Vohicle Trafic. :

Reference to Proceedings

| Serial No. of
Paper in
general indes

56

00

67
139

25

140

33

98

124

108

Avrnors’ Inpgx

651

Name of Author

Reference to Proceedings

Title of Paper, ote. fVolﬁm(;‘ No. of
No. | Paper |general index

A -

Madhava, K. B.

Do.

Mahapatra, M.

Manohar Lal and
Sen, B. R,

McKelvie, G. M, and
Raghvachary, K.8.

Moaros, C. D. N.

Do.
Mehra, 8. R.

Do.

Mehra, 8. R, and
Uppal, H. L.
" Do
Do.
Do.
Mehra, S. R.,

Uppal, H. L., and
Labhu Ram.

Lecture on ‘‘ Statistics
and Road Research™. '

Essay on ‘‘ Post-war |
Goods and Passenger

Road Transport and |
its Economios”’. j

A Survey of Traffic on’
the Now Howrah
Bridge.

Drainage in Hill Roads.’

(see Sen)

Water-bound Macadam.'

Test Tracks-A Sugges-.
tion. ‘

' Road Research Results.

|

The use of Soil Stabiliza-’
tion in unmetalled and
metalled roads in India.|

Stabilization of unme-
talled berms of metal-
led roads. 1‘

| The use of Soil Stabiliza-,
tion in unmetalled and
metalled roads in India.

A Method of Soil Stabili-é
zation for Low Cost
Roads.

|
Use of Stabilized Soil inf
Engineering Construc-
tion —Section I. |
Do. Sections 11 & m.j

!

Do. Section IV, i
Do. Section V. |

Do, Section VL

X1

i

XI-1

XII-

'3and 5!

x_ 1
land 4

XI-

2and 4:

1

I
v',

127

117

13

22

0

F-39

H-40

110

i

Serial No.
of Paper in

127

106

117

24
60

83

110



AvurHORS’ INDEX 653

652 Avrsors’ INDER
‘ | Reference to Proceedings Reference to Proceedings
Name of Author | Title of Paper, otc. \ Volume| No. of | Serisl No. Name of Author |  Title of Paper, etc. lyojume | No. of Serial No.
l No Pav of Paper in \ ! No Paper | of Paper in
S T A R _v_a??li general index f ! I E’mnger{eml index
] . 1nc . e 2,
Mirza, M. A TStable Causewayson un~| IX- 100 } 100 Murrell, W. L. | Steel Tyre Problem VII - E-40 80
| stable foundation soils.| 2 and 4 | unfolds.
¢ i '
| | I ‘ . . :
. ! ‘ ‘ . Do. INotes on Drag Spreading VIl I-43 84
Mitchell, K. G. ' Objects and Organisation| I 1 1 and Drag Brooming.
| of a Permanent Indian | |
' Roads Congress, No. Raising the Road-rupee- ~ VII = C-41 87
; Ratio with a special re-
Do. General review of the II 21 20 forence to the Steel
Results of recent Road Tyro.
Experiments in India ; '
as revealed by Modern Nadirshah, E. A. Girouted Concrete Roads,  XV1 157 157
Praotice. 1and 4
Do. I Optimum Weight of ‘ 111 39 43 Nagarkar, G. P. & A New Method of ' XVIII-' 163 185
| Vehicles onextrs Muni-| Apte, M. P, Applying Kentledge | 1&4
cipal roads. ‘ by Hydraulic Jacks
: ; | for Sinking Founda- ;
Mitohell, K. G. and | Safe Wheel Load for v E 49 tion Wells. ~
Jagdish Prasad. Indian Roads. (See 4 ) i
i Nageswara Ayyar,A.|(See Ayyar !
Mitchell, K. G. Trackways for Rural VII| D-40 9 . : - ?
Road Development. Naik, B. G. | Roads in New Zealand. XV2H- ‘
i H
Do. The Broad classificati VIII A-41 5 i “
of Traffic and contr;:m 8 Nambiar, K. K. The Investigation, De- XVII- 1 161 161
butory causes of wear & Namasivayam, K.| sign and Construction 1 and 4, ,
and tear of roads. of the Cauvery Bridge f
M . | at Pugalur. ;
itra, C. D. Successive Failure of XII-5 133 ! : ; ‘ '
' Two High Level Bridges| and 3 138 Namﬁinr, K. K. ngtgngttlg Datstrucigon & g(VIlI; i 184 164
& Raj, P. V. -foot ’restresse and 4 - '
over the Barakar. XIII-4 ) Conorete Bridge Girder. i
Mittal, 8.K., Banerji,| (See Sen 5 ‘
A. C.'and Sen, B, 1’2,' ( / Nambiar, P, Q. & (See Ramaswamy i ;
Ramaswamy, Reddy, K) '
Mohd. Farhatullah. | (See Farhatullah) Reddy, K. ! i
Moss. G. L. W. ; Nangea, G. R. Orgonization of Bridging] XV- { 132 ‘ 152
’ w ngmﬁo il&ia;ﬁ %;ggf.ts 1 12 12 Activities. 2and 4
. ‘ i
Do. Ways and Means of Ime II1 36 40 [ ; j
f Neo, P, C. A note on *‘ Experi- A A - -
proving the bullock-cart. 85 ments with c,:,ut-backs !
Mukerji, A. C. Repair and maintenance VI| B-390 63 of Bitumen. {
oRfogg?ent Concrete Nicolaides, E. P. Impact on Reinforced VI ‘ L-39 75
Concrete rogd bridges
. Al . t
Murrel}, W. L. A Serious Failure in the v R 63 ?,:i?ézﬁ ared to stecl !
Painting of aBteel | |
Highway Bridge. | Nilgson, D. Some Notes on Submer- v 1 58
. . ! sible Bridges. ;
Do. Roads in India and Aust- VI 73 13
ralia—Our difficulties
and some suggestions.



851 AvrHors® INpnx Avraors’ INDEX 635

! | Reference to Proceedings

o

Reference to Proceedings

Nainéiot Author Title of Paper, ete, { Vol\;r;e No. of | Berial No. ~ Name of Author Title of Paper, ete. 0 L a0 of | o?elx)‘;alelfgr.l
‘ A LA : of Paper in No. | Paper pel
it | No. I Paper general index o '__» - L. P N .,g.ingfglﬁlg‘;ex,
: . e ! 4 S ' ‘ g '
Nilwson, D. . Standardization. ¢ VI | K39 ' 4 Rc;{mogv;?myhgeddy,t R‘_,gaf{::g:a?g:::gpmentsg )g\;lil ;169 169
| . ambiar, .
Nivas, H, K, Ajoy-Bridge—Failure of IX- 1 102 | 102 \ P. G. |
Masonry piers—Reme-/ 2 and 4 | ! o, to : . ‘ o
i | l : i | Regulations and Control; It 29 33
‘» ‘:;1 measures adop- | i Rangachari, H. ! ot’g Motor Transport in - '
! . ; | | Mysore. i
Ormerod, H.E. *“*Should Delhias Capitall X- | — - ! i e . VI N-
’ . of India be developed | 2and 4. Rao, A. L. jAn Economical E‘I:b“ld . N-39 . n
Pilot Soheme. | | ' “tute for Water-boun
; asaPilo eme. ; i ) | Macadam. :
Pal, 8. C, and Das, | Construction of the ( XVI- '+ 158 | 158 | . U (-a3
R. C. ' “Shillong-Silohar Road, ' 2 and 4 ‘ Do. Some notes on the main-|  VIII | G-43 i
A ' : tenance of Water- ) ‘
» ! Assam. | ! . bound Macadam. ‘ ‘
Patel, 0. H, Stabilization of Gumbotil] XV-2 = — | - ) Stabili ; XIV- | 145 |
4 . ‘ i tability of Densified Vv 45 145
‘ Soil for Highway Use.ll ; | Saal::::;g a Nath Soill unydex- Ac(llye_rse 2and 4 |
Rscli'ige,(;v. A, i Dgsign of Highway [ Il 27 | 31 Moisture conditions. | :
Wilson G., and ridges, The necessity ! Waterproofing of Alka- | XV-3 ; — -
Warren, P, F. 8. . for an all India Specifi- ! &xfaﬁ‘)}ﬂ; I"'J;‘ﬁ line Soil by Linseed ! ‘
| oation. i | Oil-Cake. i “ ‘
Radice, W. A, | Franki Pile foundations | v } B 46 ; t XVI2: -~ -
j i Sen, B, R., Mittal, | Cement Aggregate ‘
| for bridges. l 5. K., and Benerii, Resction in Conorete. ;
Do. | SBurface treatment of v Q ‘ 62 A. C. gitemzr’; on the '
| Concrete Roads when | ! ;
! i Subject.)
i outworn. | ; )
' ; l An Aspect of Trafife | IV . H 52
Raghavachary, K. S.( E%onomim of Highway X« s 105 Shannon, I. A. T. ‘ Scaﬁ:tics. |
ypes. land 4 ! i
| : ; i Do. | Light Bituminous Sur- VI & G-39 70
Raﬁhavwhary, K.8..i (See McKelvie) ! | | facings.
& McKelvie, G. M { o |
s . ‘ i | .
i Silvera, V. M., { (See Hiley)
Raj, P. V. and {See Nambiar) ’ G:;t&, BEa ! (
Nambiar, K. K. . i Hiley, A. E. = ‘ ;
Raja Ram. - Roads and Public Health Ir 1 38 | n Sinha, H. P., and i (See Abbasi)
! in India with special i 3 Abbasi A, M.
' reference to malaria, J f\ . . ) , ‘ i )
borrowpits and road Sinha, K., Construction of Appro- XV- ' 150 150
dust, ‘ f ach;s to t}]xae Malaviya |2and 4
i | : Bridge at Banaras. ‘
an, 8. { R. C. Bridges in Tra- XI- | 118 | 11 . .
Rajaram aaoore faopan Tra- | XL | | 8 Sondhi, R. L. ' An Analysis of Delhi n i 1
| 1 .‘ ;. Road Traffic Census. .
Raju, 8. P. Causeways or Submersis| X V-3 - - Do, | Indiap Road aggregates- . III 37 41
e Bridges. i Their uses and tes-

‘ ting,
Ram, Raja. ' (See Rajn Ram) . ; 22



Avrnors’ I¥pex Atriord’ Inpex 487

v o t Reference to frmedings ' N : 5 Roforonco b0 Broeme e
0 > . ! £ -
Tiﬂg of Paper, eto. }Volume No. of ‘ (Sgg:]eNg, Name of Author Title of Paper, ete. !Volume No. of o?elg';aplerﬁﬁ
| No. | Paper }generar i; dzx | No. | Paper | oneral index
e { 2 » . . - ‘
Bopwijtk, C. E. ‘ The Road problem in | b3 I 20 29 Specifications and | Route Marker-Signs for! XVIII- - -
"- a“d‘:" with some sugges-| “ : ' Standards Com- ' | National Highways. | ;
i ‘tions ! ! _
8o , C. B and | Some A f Bi ’ | ! . ’mwtee Do | Glossary of nghwa.y ‘(VIJ'.I-‘l - -
+ Loy me 37 - s 4 * {
rif thu, W. A ‘: mmouss li:ﬁ&:l%on:i:uo- v i ! l % Engineering Terms. ; l
. tion in India. | , v ‘ Da. Recommende% Piactloz XVIII | - -
Speocifigations and | Widths of High XI.| 113 ! 113 for Location & Layou :
Standa - gaway b : of Road-8ide Motor- | ' :
mittee. rds Gom ‘ Pavements. 1and4 $ J ! Fuel Filling Station. | | !
| : t ’
f | i 3 - -
Do. B;a:s:d Scales and Do. ‘ 14 114 errangachm:y, G. Ng:;: :?:;:t.}::nw:fﬂt{h:nd 1 X1-3 l @
in fo rdnsh;' ofDrew- ‘ | Road Research Labora-| ¢ i
8lj T Highway : | tory (Harmondsworth, ! i
| i G. B—) !
Do. It tal ang Ty X1 | 10 19 in Indi 135
ﬁ;ﬂi p Do. Low Cost Roads in India| XIII- [ 135 135
35;';&“"' for 3 "‘;‘ anf Use of Soil Science| 1 and 4 SRR
. for their Improvement. ;
Do. Standard Form for Re= | X 122 ' : |
o & 1ol Do. A Noto on the Useof | XV:2| — -
eording Data ;m ment| 1 bxﬁﬁ 12 0 Moorum Soil for Base _, !
Ponarete Surfaces. . | Course for macadam -
Road
Do, Polioy eonoqrpi.u Mpxie| XIJ: | 188 18§ oads. -
oightl an Asadt . B " Do, Design of Road Beds. sx;/'i- 160 160
l}otor Vehicles %P .
. Stubbs, 8. G. Progress made in the I 5 (a) ]
Do. E zg y of Hi ,BhW’Y - 148 [T} . Uigr of tar and bitumen
ring Terms. | § 804 ¢ in the Punjab since the i
last Intamatwmnalhﬁoad )
' o8 in Washing- ;
Do, 85 ds for Ség §¥= 149 149 toh g: October, lﬂSOg ‘
¢ for High- 3¢ ¢ i
pays. ‘ Sudhindra Nath Well Foundationg of the] XIV- | 144 M4
Do Vertical “ XVI C Gupta. Kathjuri Bridge. land 4 .
. ical Gurves for - | 158 : ; T
Highways. 144 ! b -
| Do. Construction of the xv-| 1 158
Do, Type Designs for Bouns| XVII. - - Kuakhai Bridge in 2&4
ey & Furlong Stones.| 1 o Y | Orissa. !
De. 8 A Tolior on) EYME | - - Pe- | kit Bridg: v, - -
‘ w i Bridge. : ; ;
ont. { !
Do | T D | Sundér Rao, H. A N(})lte on Lﬁpernnenu! ‘{VIII-{ - -
. ype Designg { i ' it - |- - i with Aekated Concrete.
! way Milelgto:xe? High: ’§Vl 1 | . I '
., 1 Surati, H. M. J‘ Bondmgg thin wearmg‘ . \iI- [ 115
X ; Dimensions & ’ . e - i coat of Coment Con- and 4
Do . of Road-Den Wpll"e)l?i: ! x‘?n“} i i worete to an old Cement ! | | ‘
d i i

dles. ; ; ; . Oongrebe Road Surface. .



659

. v ‘ ' INDEX
658 Atitors’ Inbax Avraoss’ 1
pr— - : -~ P i Reference to Proceedings
. % ' Reference to Proceedings l N ot N i 'f"ﬁs—e?igllﬁo.
: . ‘ S A T . . 7itle of Paper, ete. : Yolume| No. o f Paper in
. Name of Author @ Title of Paper, etc. ‘VOI&: me go. of obéelx;?lelf(;;l Name of Author Title Nor | Paper g:nera‘l) T
o. Paper ind ‘ . 1 igener
Ay 7O | TUPT Igeneral index R
i
RSByt |xnal - - gl e oo (5 M)
i enger Meohrsa, S. R.
i J_Road Transport ag\d } : ! e ‘eq Mehrat)
| its Economics”, x ~q Uppal, H. L. | (See e ,
: ‘ * Mehra, 8. R. :
Do. Essay on * Village X141 - - aned li?nbhu Rem. .
Roads, their msinte- : Tpeatment of Wet ‘ XVI-i - -
nance and their effects 3 Uppal, [. 8. ’ Arggregaf,eg with Turkey:
::r:lll?[ 1;i;i\:‘e'l‘opxmanis of ‘ " Red oil & Sla-ke(%‘ lime
: i ‘] . for Bituminous Roa
Taraporevals, J. A. | The Testing of the XIL | 129 | e , Gonstruction. w1 . 101
R. C. C. Bridge over |4 and5| . A Design for Bullock- 1 1X- . '
the Auranga River. i I : Vagh, B. V. ! “eart Wheels, Part L. 2and 4
Tyabii, §. B. Submersible bridge over| VIII | He43 02 | | .
the Ujh river in Jam- f i | The Effect of Road Cam- XII& 5 ! 121 : 121
mu Province. | | Do. ber on Road Mainten= land 5
‘ i 1 Design. ; .
Taylor, B. F. Notes on the plantused| 1 | il | 17 ance and Whee! Besi - | 128 | 128
for quarrying and gra- i ' A Design for Bullock 41;] d- 5 '
nulating :ndG op%ratmg g Do. cart Wheels, Part IL, 4
costs of the Gauhati~ ! Hub, Bearings an :
Simpregi) |
sion, Assam. ) o Do.  Part IIL 2}2}1{}1; 137 137
0. i
Trevor Jones, R. Nlt))tes on thedUee of tar, 1 5(a) 7 | ! 'i
itumen and emulsions 5 . 148
in the Punjab. 0 : Do. Part 1IV. i1 aXrXi 4§ 148 |
Do Some notes on the Lay 1 32 | 36 o ‘. ‘ !
out of Rural and S8ubur- i ] ' i 1 - 151 151
ban roads in the Punjab. J ; Do. r Do. Part V. I E:Xi ¢ s 3.
Do. Coltl'leotion oli gzaterialffar v |k | 55 ‘; !
and consolidation o! ; ' 1 0 J-43 94
| ) t sals for an All VI ;
Water-bound Macadam. “ Vesugar, J. B, | I}‘: ia Survey of bnnoek-i : :
Do. Layout of Roads. v k(i) | 86 I cart; by m::;‘lsi !:Jg | ‘ |
i random 88 ' ! ! ;
Trollip, A. 8. Ribbon Development. vi M 58 ‘ ! 4 1 5
> ¥ ! ; 2 Wakloy, A.v.T. | BarthroadDevelopmont t
Truscott, C. B. E. | Corrugations on Road v G 51 ’ o | “and Stabilization Wit | ’ i
Surfaces. ‘ ; © gravel. ; ; :
i ! : Thin ¢ VI A-39 84
Turnbull, W. J. Cement Conerote R«mds.I S 8 10 Walker, W. ¥, , E(‘)’grll‘gg;g ffoﬁf{*’mlﬁfﬁ ! ; §
Do. Cement Bound Roads. i 1 “I 25 z 20 ~ United Provinces. ‘
; . : !
Do. Permissihle Strosses in *© 1T | 28 32 Warren, P.F.8., (See Rudice) ; i
Concrete Bridge Design.! | Radice, W.A., and ‘

Wilson, G.



480

A i

Avr#tons' txpex

Namie of Author

Wilson, Gathlac.
Wilson, G.

Radice, W. A.
Wooltorton, F.L.D.

Do.

| ' ] Reference to Proceedings
Title of Paper, ete: ! Volame| No. of | Serisl No.
{ No. | Paper | °f Paperin
e 3 _t_._"__ Igeneral index
(See Gathiac) l‘
|
See Radi
Warren, P.F.8., and (Bee woe) , !
Fundamentals of 8oil 1 VIil 1 L-43 ; 98
Mechanies. : i ; '
Low Cost Roads for the | XII- ! 125 | 126
East. 3and 5 ! 2
; ‘ !
Conorete Roads in Hy- (, I i l
derabad (Deccan). y : i ’ | i
An Examinationof | XVI-2 I -

Black-Top Surface Dres-| ! !
sings laid for Field Tests, :
in 1945 on the Bombay-'
Delhi Road, Mile 736. | |

!

et : i _Li i

NDEX FOR VOLUME XVIII-1 TO 4 OF THE JOURNAL
OF THE INDIAN ROADS CONGRESS

e

“A” Page No.
ABSORPTION Test, Studies with the Hygroscopic
Moisture Absorption Test 283
Abstracts, Road 459
Address, Inaugural 500
Address, Presidentiai 485
Addresses wanted ) 21
Admissions, New R 19 & 479
Advantages of the Hydraulio Jack method of Sinking |
Foundation Wells ) 81
Aerated Conorete, A Note on Experiments with 59
Aerated light weight Concrete fill for trough Decking
of Bridges 65
Afflux of a Bridge 178
Alagesan, O. V. . ?03
Alignment and the Landsoape, The Highway 312
Alignment of & Hill Road, Steps in 45
Alluvial Soils, Oha;qcterigtics of 235
Alluvial Soils in 'Gangetic Plains, Investigation
relates to 234
Alluvial Streams, The Norma) Scour Depth of 158
Aluvial Streams, The Normal Scour Depth of Quart ... 153
Aluminium Powder, z@erate,d_ Concrete Process using ... 80
American Formulae for peak run-off 181
Analysis of the Laterite, Chemieal 93
Anchorages, Resistance offered by the Buried 38
Announcements, Notices and ; ..6,12& 497
Annual Sessions of the IRC, Procedure regarding the
Discussion of Papers at the 14
Application of Heat Treatment for Soil Stabilization
‘on a Large Scale, Method of 241
Apte on A New Method of Applying Kentledge by
Hydraulic Jacks for Sinking Foundation Wells,
23

Nagarkar and
Arches, Unreinforced Magonary e 168
Arrangement, Hydraulic Jack 29
Authority must be consulted for location and Layout

9¥ the Road-side Motor Fuel filling stations, Road .. 1449
Aveniue Plantation versus Group Plantation 880



662 GENERAL INDEX
Page No.

Avenue Trees, Maintenance of e 336
Avenue Trees, Numbering of 339
Award of Medals, Rules and Regulations for the Con-

tribution of Teohmoal Papers and the 8
Axle Load of a Road Design Vehicle . 246 & 248

" B "

BALANCE Sheet (year ending 30-9-53) ... 527 & 529
Banks, Overtopping of the 184
Bench a.nd Peg Marks, Fixing in Hill Road Survey ... 53
Bituminious Road Oll Stabilization with 223
Black Cotton Soil, Expenments on 220
Black Cotton Soil, Granular Stabilization of the 221
Black Cotton Soxls, of India, A Suggested Classification

of the . 263
Black Cotton Soils, Characteristics of the 220
Black Cotton Soils should be divided, Groups mt;o

what the Indian 270
Book Reviews 474
Boundaries, Streams with Rigid 151
Box Culverts flowing full, Feasibility of Pipe & .. 186
Box Culverts flowing full, Hydraulics of the Pipe and 187
Bose on Stabilization of Certain Clayey Soils in India

by Heat-treatment 215
Bridge and Structural Engineering, Publication of the

International Association of, Volume XII (1951) ... 474
Bridge Foundations, Depth of 163
Bridge Openings, Broad Crested Weir Formula

Applied to 169
Bridge Sabarmati 24
Bridges and Culverts, Structural Details of Minor ... 167
Bridges and Culverts, The Design of Small 123
Bridges, Elements of ‘the Hydraulios of Flow through 169
Bridges, Linear Waterways of 160
Bridges, Specifications for laying Aerated light wexght

Concrete fill for trough decking of 85
Broad Crested Weir Formula applied to Bridge opemng 169
Buried Anchorages, Resistance offered by the 33
Business Meeting, Minutes of the 516

113 C "

CALCULATING Discharge of Bridges by the Orifice

Formula 181
Calculating Discharge of Bridges by the Weir Formula 179

Calculation of Run-off 186

GENERAL INDEX

Caloulation of Velocity of Flow

Capacity, Increasing Discharging

Catoh Drains and side Ditches of Road

Catchment Areas, Run-off Curves for Small .
Catchment, Empmcal Formulae for Peak Run-off

from
Catchment, Rational Formula for Peak Run-off from

" Cavities of Tree, Filling of

Cement and lee, Stabilization of Black Cotton Soxl
with

Cement Concrete Road Surfacing - Panel Discussion ..

Cement, Stabilization of Heat Treated Black Cotton
Soil w1th .

Cement, Stabilization of Black Cotton Soil with

Channels, Design of

Channels, Erosion in Drainage

Characteristics of Alluvial Soils

Characteristics of Laterites, Physical

Characteristics of the Black Cotton Soils e

Chaudhury on Location of Roads in Hilly and
Mountainous Country

Chemical Analysis of the Soil

Chemical Stabilizers on Soil, Effect of

Chippings, Pre-treatment of the stone

Choice of Trees along Road Side

Classes of Materials—Glossary of Highway Engmeermg

Terms
Classification of Soils on the Basis of their Physxcal

Properties

Classification of Soil, U.S. Public Road Admlmstratlon

Classification of the Black Cotton Soils of India, A
Suggested

Classification System of Soil, Grecup Index as a

Clay, Heat Treatment of

Clay Minerals, Identification of

Clayey Soils in India, Stabilization by Heat Tteatment
of Certain

Co-efficient, Rugosity .

Collection of the Soils

Colour of the Background and the Lettering of
Highway Milestone

Concentration of Catchment area, Time of vee

Conorete, A Note on Experiments with Aerated
Concrete

Concrete fill for Trough Deoking of Bridges, Specm-
cations for Laying Aerated Light Weight ror

23

663

Page No.
141
346
314
139

128
131
339

. 227 & 237

561

231
223
340
342
235

94
220

41
264
223 |

83
223

424

265
266

263
272
218
218

215
142
264

71
135

59
56



Depth of Alluvial Streams, the Normal Scour

664 GENERAL IxDEX

L Page No.
Construction Details—Glossary of Highway Engineer-

ing Terms 416
Contraction on the Normal Scour Depth, The effect of... 166
Contribution of Technical Papers and the Award of

Medals, Rule and Regulations for the 8
‘Conveyance Factor and Slope of the Stream, Estimat-

ing Flood Discharge from the 141
Cort Analysis for 200 ton Kentledge by sand bags an

Hydraulic Jack 36
‘Cost of Preliminary Laying out’an Alignment of Hill

Roads, Progress and 52
Cost, Survey of Hill Roads, Overall 67
Cotton Soil, Experiments on Black 220
Cotton Soil, Granular Stabilization of the Black 221
Cotton Soils, Characteristics of the Black 220
Cotton Soils of India, A Suggested Classification of

Black 263
Cotton Soils should be divided, Groups into which the

Indian Black 270
Council (1953-54,) Office-Bearers and 1
Council Meeting, Minutes of the 42nd 512
Council Meeting, Minutes of the 43rd * e 560

. Council Report (year ending 31-12-53) 531
Creosote Oil for use in Surface Dressing Work,

Specifications for the Solution of D. S. 2274 in 85
Critioal or Design Intensity for a Catchment 136
Cross Section of the Highway and the Landscape 312
Crushing Value of Laterite, Aggregate 97
Culverts Flowing Full, Hydraulic of the Pipe and

Box 187
Culverts, Structural Details of Minor Bridges and 167
Culverts, the Design of small Bridges and 123
Culverts for Small Catohment Areas, Run-off 139

[ D th)
DAMAGE to Surface Dressings, Prevention of wet

Weather 83
Dangerous Trees along Road, Removal of Dead or 339
Data for small Bridges and Culverts, the Essential

Design 126
Dead or Dangerous Trees along Road, Removal of ... 339
Decking of Bridges, Specification of Laying Aerate

Light Weight Concrete Fill for Trough 65
Depth, Effect of Contraction on the Normal Scour .., 183
Depth, Maximum Scour ig?

GENERAL INDEX 665

Page No.
Depth of Bridge Foundations 163
Depth of Quasi Alluvial Streams, the Normal Scour ... 153
Depth, the Regime Width and 149
Design Data for small Bridges and Culverts, Essential 126
Design Discharge of Culverts, Fixing 145
Design Intensity, or the Critical or—for Catchment ... 136
Design of small Bridges and Culverts, The 123
" Design of the Hydraulic Jack Arrangement for well )
Sinking 43
Designs for Highway Milestones, ‘Type e N1 &3
Detailed Survey for the selection of Hill Road Align-
ment. 53
Details, Cobstruction (Section 4.2—Glossary of
Highway Engineering Terms) 416
Details of Minor Bridges and Culverts, Structura:l 167
Development in the Hydraulic Jack Method Possible... 32
Dickens Formula for Peak Run-off ) ) 128
Dimensions and Weights of Road-Design Vphwles 246
Discharge by the Orifice Formula, Calculz_stmg 181
Discharge by the Weir Formaula, Calculating 179
Discharge, Fixing Design o 145
Discharge from Flood Marks on an Existing Structure,
Estimating Flood 144
Discharge from the Conveyance Factor and Slope of
the Stream, Estimating Flood ) 141
Discharged Passed by Existing Bridges from Flood
Marks, Worked out Examples on ) 179
Discharging Capacity (of Roadside Drainage Channels)
Inoreasing . 346
Discussion of Papers at the Annual Session of the
LR.C., Procedure regarding the 14
Discussions on Papers — 18th Session 566
Distance of the Roadside Motor-Fuel Pump from the
Carriageway 448
Ditohes, Catch Drains and side 314
Drainage Channels of Roads, Erosion of 342
Drainage Channels of Road, Requirements of 340
Drainage, Road-side R 446
Drainage (Section 3.8—Glossary of Highway Engineer-
ing Terms) 302
Drains and Side Ditches, Catch 314
Dressing, Prevention of Wet Weather Damage to
Surface 83
Dressing Work, Specification for the Solution of D. S.
2274, in light Creosote Oil for use in 85
D. 8. 2274, in light Creosote Oil for use in Surface
Dressing Work, Specification for the Solution of ... 85



666 GeNeraL INDEX

R “E” Page No.
ECONOMY, The Role of Road Transport in National... 453
Edge Clearances for Highway Mile-Stones 71
Effect of Chemical Stabilizers on Soil 223
Effect of Contraction on the Normal Scour Depth ... 165
Bffect of Heat-treatment of the Soil . 229
Eighteenth Session, Proceedings of the 485
Elements of the Hydraulics of flow through Bridges ... 169 .
Empirical Formulae for Peak-Run off from Catchment 128
Engineering Terms, Glossary of Highway 3n
Erodible Section of Stream, Wholly—Lacey’s Theory... 146
Erosion in Drainage Channels of road 342
Essential Design Data for small Bridges & Culverts ... * 126
Estimating Flood Discharge from ¥Flood Marks on

an existing structure 144
Estimating Flood Discharge from the conveyance

factor and slope of the Stream 141
Estimating Run-off of Road-side Channels 346
Estimating the Concentration Time of a Catchment ... 135
Evolution of Laterites 111
Examples on Discharge passed by existing Bridges ‘

from flood Marks, Worked out 179
Exhibition, Technical (18th Session) 6509
Existing Structure, Estimating Flood Discharge from

Flood Marks on an 144
Experiments on Black Cotton Soil 220
Experiments with Aerated Conorete, A Note on 59

Y] F ”
FENCING the Avenue Trees 333
Field Moisture Equivalent test of Black Cotton Soil,

Studies with the 288
Filling Cavities in the trunk of a tree 339
Fixing Design Discharge of Culvert 145
Flood Discharge from Flood Marks on an Existing

Structure, Estimating 144
Flood Discharge from the Conveyance Factor and

slope of the Stream, Estimating 141
Flood Marks on an Existing Structure, Estimating i

Flood Discharge from 144
Flood Marks, Worked out examples on Discharge

passed by Existing Bridges from 179
Flow through Bridges, Elements of the Hydraulics of 169
Flowing full, Hydraulics of the Pipe and Box Culverts 187
Flowing full, Feasibility of Pipe and Box Culverts ... . 185

Foaming Agent for Aerated Concrete, Process 63

GENERAL INDEX 667

Page No.
HFormulae for Peak Run-off from Catchment, Empirical izg
tion, Depth of Bridge )
gg&zgztion well%, A New Method of Ayp}ymg .
Kentledge by Hydraulic Jacks for sinking 23
13 G 12
GANGETIC Plain, Investigation relating to Alluvialm 234

Soils in ) e 234
f Highway Engineering Terms
g:)O:::‘c;ga%lal lgn thg’ Design of Small Bridges & Culverts 123

ilizati Soil 221
G lar Stabilization of the Black Cotton
G:f;l[xl; Index as a Classifying System of Soil 3;2
Group Indexes of Black Cotton Soil Extension of the ...
Groups into which the Indian Black Cotton Soils 210

1d be divided .
Grscg;)uPla:tation, Avenue Plantation versus 320

€¢ H t24
. e e . i 231
ted Soil, Stabilization with Cement o

gg‘:’:‘r:;z;ent of Earth Roads in Australia g‘;g

tment of Clay e
gg:: :;::tient of a large Scale, Method of Appli- a1

ion of ) e
H::: ltc:-za.%ment, Stabilization of certain Clayey Soils o1
He::eflng;?l 1;E!ith Road Tar No].1_3,l Stabilization of the gig

ight of the Road-Design Vehicle )
ggight gvera.ll-—of the Road-Design Vehicles gt;
Highway Alignment and the Landscape, the 312
Highway Cross Section and the Landsca;f)e - 3
Highway Engineering Terms, Glossary o 7l
Highway Milestones, Type Designs for | J
Highways, Route-Marker Signs for Nat}onaf Road 50
Hilly and Mountainous Country, Location of Lvoads in ' 4

Hydraulic Jack Arrangement for Ken_tled%; e A
Hydraulic Jacks for Sinking Foundation Wells, o3
New Method of Applying Kentledge by e 23
Hydraulics of Flow through Bridges, Elements o i ell 169

Hydraulios of the Pipe and Box Culverts Flowing Fu
Y] 1”

IDENTIFICATION of Clay Minerals ) 218
Importance of Planning for Roadside Planting 326



668 GBrERAL INDEX
Page No.
Important Habits of Trees and Shrubs Suitable for
Roadside Planting, Description and 366
Inaugural Address 500

Income and Expenditure Account
) (year ending 30—9—53) ... 528 & 529

Increase in length over ** Air Distance "’ in Hilly

Roads 44
Incressing Discharging Capacity of a Roadside Channel 346
Index, Subject (See Classified List of Papers)
Indlan. Roads Congress, Procedure Regarding the Dis-

cussion of Papers at the Annual Sessions of the ... 14
Indian Roads Congress Specifications and Standards

Committee on Glossary of Highway Engineering

Terms 371
Inscription for Highway Milestone, Script of the ... 72
Inspection of site for Design of Small Bridges and

Culverts v 125
Intensity and Spread of Storm, Relation between ... 137
Intensity of Rainfall in inches, Highest 197
Intensity for a Catchment, the Critical or Design ... 136
International Association for Bridge and Structural

Engineering, Publication of the 474
International Association of Road Congresses

(Tenth Session — 1955) ... 563
Investigation on Some Laterites . 01493
Investigation relating to Alluvial Soils in Gangetic
Plain 234
( ‘¢ J 12
JACK Arrangement for Kentledge, Hydraulio 27
Jacks for Sinking Foundation Wells, A New Method of
Applying 23
Junotions, Siting at of Motor-Fuel Filling Stations ... 447
13 K "
KENTLEDGE by Hydraulic Jacks for Sinking
Foundation Wells, A New Method of Applying ... 23
‘" L tR]
LACEY’S Equations 146
Landscape, Roadland Width and the 311
Landscape, Highway Alignment and the - 312

Landscape, Highway Cross Section and the 312

GENERAL INDEX

Large Scale, Method of Application of Heat Treatment

of Soils on a} tigation on Some
i vestl . :
%:;(:;;?g’f %?:itlnd Entrance—Petrol filling Station ..

i -Filling Station,
f Roadside Motor Fu.el Fi
Lag::(fmm?ended Practice for Location and

i i 11
the Road-Design Vel.ncle,. Overa
%:ﬁgzg gier e“ Air Distance” in Hilly Roads, Increase

estone, the Shape andCSpacing of
i f the Indian Roads Congress .-
i:bﬁfi‘)’vg‘gllll? oConcret;e Fill for trough Decking of
%31'idges-~Speciﬁca.t,ionl foi %y;:og %zz:z;t;cilth
i bilization of Black Cotton 501l Wit
}ﬁ:: gzzbilization of Black Cotton Soil with Cemenf

and
i terway of Bridges )
E:: a(:fv%?ate:rialyrequiredt, foll; ]ﬁpé)hly(;ng Kentledge of
draulic Jack Metho e
Lozc%(:;izzxn:r?dy Ea?yout of Roadside Motor Fuel Filling
Station, Recommended Praotice for

Location of Roads in Hilly and Moun
6 M tH

MADRAS State, RoadsidTe Development in
Maintenance of Avenue lrees
Maintenance, Roadside Planting and

Map of Indis, Soil .
M:g gtu(;ly for Marking the possible Route of &

Ma]i;;gsh;xai,n Existing Structure, Estimating Flood

i from Flood .
Mgf:,h%g:kgg out Examples on Discharge passed

by Existing Bridges fr?m F(llood
Masonry Arohes, Unreinforce
Ma.t,eria,)lY required for Applgxgg Kentledge of 200 tons
by Hydraulic Jack metho ) . .
i igh Engineering Terms
Materials, Gloseary of Highway LKng . to

in ]
Letters on Mil

tainous Country

Maximum Sosour Dept,léI tabl
Meandering Streams, Unstable e
Medals, Rugles and Regulations for the Contribution

of Technical Papers and the Award of
Members who attended the 18th Seasion, List of

Messages ”
Metho%i for Well Sinking, Advantages of the Hydraulic

Jack

669

Page No.
241
448

447
247

44
16

65
225

227
150

36

447
41

309
334
319
216

45
144

179
168

35
424

158
150

519
503

31



870 GenEraL INDEX
’ Page No.
Method of Application of Heat Treatment of Soil on
& Large Soale 241
Method of Applying Kentledge by Hydraulic Jacks
for Sinking Foundation Wells, A New 23
Milestone, Type Designs for Highway 71
Minerals, Identification of Clay 218
Minor Bridges and Culverts, Structural Details of ... 167
Minutes of the Business Meeting 516
Minutes of the 42nd Council Meeting 512
Minutes of the 43rd Council Meeting 550
Mixed Planting—Avenue Trees 321
Moisture Absorption Test of Soil, Studies with the
Hygroscopic 283
Motor-Fuel Filling Stations, Recommended Practioce
for Location and Layout of Roadside 447
Y3 N 1
NAGARKAR and Apte on “ A New Method of Apply-
ing Kentledge by Hydraulic Jacks for Sinking
Foundation Wells 23
Nambiar and Ramaswamy Reddi on ** Roadside
Development in Madras State ”’ 309
Names of Trees and Shrubs Suitable for Roadside
Planting . 351
National Economy, the Role of Transport in 453
National Highways, Route Marker Signs for 250
New Admissions . 19 & 479
New Method of Applying Kentledge by Hydraulic
Jacks for S8inking Foundation Wells, A 23
New Roadside Tree Planting, Procedure in 320
Normal Scour Depth of Alluvial Streams 161
Normal Scour Depth of Quasi Alluvial Streams, 163
Normal Scour Depth, The Effect of Contraction on the 166
Note on Expeiments with Aerated Conorete, A 59
Notices and Announcements .8, 121&477
Numbering of Avenue Trees 339
Numerals of 3 Inches Height for Milestone, Standard... 78
Nemerals of 5 Inches Height for Milestone, Standard. .. 79
Nursery for Avenue Plantation, the 326
[} 0 »”
OBL1GATORY Points and the Selection of a High-
way Route, Terminal and 42

Offiice-Bearers and Council 19563-64, Indian Roads
Congress !

GENERAL INDEX

i bilization with Bituminous Road )
8;)lénsitxa'gs: 1Igroa.d Crested Weir [formula Applied to
Bridge )
Orientagtion of the Highway Milestones X
Orifice Formula, Calculating D.xscharge by the
Overall Costs of Surveying—Hill Roads
Overtopping of the Banks

(3 P”

i Indian Roads
RS at the Annusal Sessions of the i
P%I;Egress, Procedure Regalx;dmg the Discussion of ...
i f Technical Papers ..
g:;iggﬁ?f% ?rom Catchment, Empirical Form;xla.
Peak Run-off from Catchment, Rational Formula
Peg Marks, Fixing Bench and—in & Hill Boad Survey
Physical I;roperties, Classification of Soils on the
Basis of their
PanellDiscussion — Cement Concrete Road
Surfacing
Pipe and Box
e Don Road Alignment
its, Trial on Roa i )
g;zzni;lg‘t tze Importance of—Avenue Plantation
Plantation versus Group Planting, Avenue
Planting and Maintenance, Roadside
Planting, Avenue Plantztx%n versus Group
Planting, Mixed on Roadside )
Planting on Roadside, Preparation of Pits for
Planting, on Roadside the Best time for
Planting, Procedure in Roadside Tree
Planting Programme, Roadside

Plants, Tending of .
Practice for Looation and Layout of Roadside

Motor-Fuel Filling Stations, Recom{nended
Preliminary Surveygfor Selection of Hill R&ads
Preparation of Pits for Planting on Roa.dmf 'i‘ e
Preparatary Works, Drainage~—Glossary of ler

Relating to '
Prepamtogy Work, Soila—Glossary of Highway

Engineering Terms
Presidential Address o
Pre-treatment of the Stone Chippings
Provention of Wet Weather Damage to Surface

Dressings

24

ts Flowing Full, Feasibility of ...
83;::;:3 Flowing Full, Hydraulics of the

14

128
131
63

265

561
186
187

326
320
319
320
321
331
332
320
319
334

447
331
392
373
486

83

83



672 GENERAL INDEX

‘ggﬁgig:{ssg: Eggzgion and Layoutof R i
By
Frgtn Sapring s Do ol s 10 i
Eroiis oL SRS et Coport
i mi rete ...
Erpm e e
Pfgi)eiiil:sli(:zldsTests M:te:alou e Ahgnme'nt
i Term;)- 8 (Glossary of Highway
Proteotion of Roots of Avenue Trees
Pruning. of Trees

Public Roads Administration Classification of Soils, US

M Q "
QUASI Alluvial Streams, the Normal Scour Depth of...

J(R’!

RAMASWAMY Reddy and Nambiar i
Development in Magras State on Roadside
Rational Formula for Peak Run-off from Catehment:
Beoommenqed Practice for Location and Layout
Reof Roagiude Motor-Fuel Filling Stations "
ggszax;s&noe of Roads in Hilly and Mountainous
Regime Velocity and Slope
Ilzegir;xet Widt;h and Depth
egulations for the Contributi i
R ::n;i. thebAtward (if Medals, ﬁ?x?e: fa'rll‘gohmoal Fapers
elation between Intensity and Sprea
Removal of Dead or Dangg'rous Rga:la?dszS::::n
Report of the Council (year ending 31-—12—53)
Reports on Roads in Hilly and Mountainous Countr
Requirements of Roadside Drainage Channels ¥
Results of other Physioal Tests of Black Cotton Soil
Comparision of the Sub-Groups with the -
Return Walls, Wing Wall and co
Review, Book “
Rigid Boundaries, Streams with ....

Page No.

216

447
320

14
485

63

60
319

52

436
339
337
266

1563

309
131

447

47
149
149

137
339
531

45
840

279
168
474
151

GENERAL INDEX

Roadside the Best Time for Planting on .

Road-Design Vehicles, Dimensions and Weights of ...

Roadland Width and the Landscape

Road Oil, Stabilization with Bituminous

Roadside Development in Madras State

Roadside Drainage .

Roadside Motor Fuel-Filling Station, Recommended
Practice for Location and Layout of

Roadside Planting and Maintenance .

Roadside Tree Planting, Procedure in
Road Tar No. 3, Stabilization of the Heated Soil with

Road Transport in the National Economy, the Role of

Roads in Hilly and Mountainous Country, Location of

Roadway, Width of

Role of Road Transport in the National Economy

Roots of Avenue Trees, Protection of

Route Marker-Signs for National Highways

Rugosity Coefficient

Rules and Regulations for the Contribution of Techni-
cal Papers and the Award of Medals

Rules for finding Maximum Scour Depth

Run-Off, Calculation of

Run-Off Curves for Small Catchment Areas

Run-Off, Estimating of

Run-off from Catchment, Empirical Formulae for Peak

Run-off from Catchment, Rational Formula for Peak

HS”

SABARMATI Bridge
Scour Depth of Alluvial! Streams, the Normal
Scour Depth of Quasi Alluvial Streams, the Normal ...
Scour Depth, Maximum
Signboards and Lights at Roadside Petrol Stations ...
Script of the Inscription on the Highway Milestones ...

Seeds and Seedlings s
Selection of Route, Terminal and Obligatory Points

and the .
Sessions of the Indian Roads Congress, Procedure

regarding the Discussions of Papers at the Annual
Shape and Spacing of Letters on the Milestones
Shrinkage limit test, Studies with the
Side Ditches, Catch drains and
Sinking Foundation Wells, A New Method of Applying

Kentledge by Hydraulio J acks for
Sinking of the Wells of Sabarmati Bridge

673

Page No.

332

24
151
153
158
448

" 328

42
14

281
314

23
26



874 GExErRAL INDEX

Site Inspeotion for the Design of small Bridges and
Culverts
Slope of the Stream, Estimating Flood Discharge
from the Conveyance Factor and
8lope, Regime Velocity and
Small Bridges and Culverts, the Design of
Sn.mll Catchment Areas, Run-off Curves for
Soil, Effect of Heat~treatment of the
Soil, Experiments on Black Cotton
Soil, Granular Stabilization of the Black Cotton
Soil Map of India
Soil Types, Principal
Soils, Characteristios of Alluvial
Soils, Characteristics of the Black Cotton
Soils in Gangetic Plain, Investigation Relating
to Alluvial
Soils of India, A Suggested Classification of the
Black Cotton
Soils on the Basis of their Physical Properties, Classi-
tication of
Soils, Preparatory Works--(Glossary of Highway
Engineering Terms)
Solution of D. 8. 2274 in light Creosote Oil for use
in Surface Dressing Work
Spac&ng of Letters on the Highway Milestones, Shape
an
Specification for Laying Aerated Light Weight
Concrete Fill for Trough Decking of Bridges
Specification for the Solution of D. S. 2274 in Light
Creosote Qil for use in Surface Dressing Work
Specifications and Standards Committee of the Indian
Roads Congress on Glossary of Highway Engineer-
ring Terms .o
Specifioations for Route Marker-Signs
Spread of Storm, Relation between Intensity and
Stabilization of certain Clayey Soils in India by
Heat Treatment
Stabilization of Heat treated Soil with Cement
Stabilization of the Black Cotton Soil, Granular
Stabilization of the Heated Soil with Road Tar No. 3 ...
Stabilization with Bituminous Road Qil
Stabilization with Cement
Stabilization with Cement and Lime
Stabilization with Lime
Stabilizers on Soils, Effect of Chemical
Standard Letters of 4 in. Height for Mile Stones

Page No.

1256

141
149
123
139
223
220
221
217
216
235
220

234
263
265
373
85
71
65
86

371
267
130

215
231
221
233
223
223
237
225
223

77

" Streams, the

GENERAL INDEX

of Route in Hilly Country

Standards for the Selectwnweather Damage, Pre-

Stone Chipping to prevent

tment of the ]

St(’)l;x;;a Ig-l:lation between lntensity and Spria.dco( iy
Stream, Estimating Flood Discharge from the Con

yance’a factor and Slope of the Stream :
Streams, Normal Scour Depth of Alluvial Huvial .
' Normal Scour Depth of Quasi-Alluvial ...
Streams, Unstable Meandering

ith Rigid Boundaries

aizﬁmbemiﬁ of Minor Bridges findtCulverts
Structures, Glossary of Terms Re]a\‘n‘ng1 0 \ Tost
Studies with the Field Moisture Equivalent Te

on Black Cotton Soil )
Studies with thlg (I;I);%rowso(ﬁ;c
Black Cotton Dol )
sm’f;?:so& Black Cotton Soil with the Shrinkage
Limit T8 k Cotton of India
lassification of the Blac
gggig::;egogs::u:;tion——-(Surfacxng Types)-Glossary of
i i ing Terms
Suﬁzizwggeslg?ggl:e\%;?ﬁ Speciiics?lic;n fortl.lg Solution
9974 in light Creosote U1} 10T use i
Suc:'ialgé %ressin gs, Prevention of Wet Weather

Su?wz;%%‘: :ie Selection of I—Il)ills _Ilio;ds, Preliminary ...
Hills Roads, the etaile o
g;::::i %ff Sc:il, Group Index as & Classifying

Moisture Absorption

] T”

AL Exhibition (18th Session)
gﬁglggglcl‘apets and Award of Medals, Rules

and Regulations for the Contribution of

Tending of Plants
Terminal and Obligator,

t . .
Te?glls,eGlossary of Highway Engineering

k Cotton Soil, Comparison of the Sub-

Teatz:;sB :va;:h the Results gf Other Phyguia.l Slo sa,..
Tests, Properties and (Section §-—Materials—Glossary

of Highway Engineering Terms)
Time of Concentration of & Storm
Tour Notes (18th Session)
Trailer, Definition of
Transport in the National E
Treatment of Clay, Heat

y Points in the Selection of

conomy, the Role of Road...

675

Page No.
43

83
137

141
151
153
150
151
167
403

283
283

281
263

413
85

83
48
53
272

509

334

42
371

279

435
136
553
247
453
281



676 . GeENERAL INDEX

Treatment, of Soil Heat
Tree Planting, Procedure in New Roadside
Trees and Shrubs suitable for Roadside Planting,
Names of
Trees, Choice for Avenue Plantation
Trees, Maintenance of Avenue
Trees, Numbering of Avenue
Trial Pits on Road Alignment
Turfing
Type Designs for Highway Milestones
Types, Principal Soil
Types, Surfacing—Glossary of
Highway Engineering Terms

gy

- UNREINFORCED Masonry Arches
U. 8. Public Roads Administration Classification
for Soil
Unstable Meandering Streams

(11 V 2
VEHICLES, Dimensions of Road-Design

Vehioles, Road-Design—Dimensions and Weight of

Vehicles, Road-Design—Weights of
Velocity and Slope, Regime
Velooity, of Discharge—Calculation of

l‘w”

WATER—Absorption of laterites, Capacity of
Water-way of Bridges, Linear
Weather Damage to Surface Dressings, Prevention
of Wet .
Weights of Road-Design Vehicles, Dimensions and
Weir Formula applied to Bridge Openings,
Broad Crusted
Weir Formula, Caloulating Discharge by the
Wells, A new Methed of Applying Kentledge by
Hydraulic Jacks for Sinking Foundation
Wet Weather Damage to Surface Dressing,
Prevention of
Width and Depth of Streams, the Regime

Width of Roadway ou small Bridges and Culverts.

Width, overall—of a Road-Design Vehicle

Page No.

239
320

351
323
336
339
- 56
315
218

413

168

266
160

247

246°

248
141

956
150

83
246

169
179

23

83
149

168

247

GENERAL INDEX

Worked out Examples on Discharge passed by
Existing Bridges from flood Marks .
Works, Preparatory (Drainage)—Glossary of High-

way Engineering Terms .
Works, Preparatory (Soils)—Glossary of Highway
Engineering Terms

677
Page No.
179
392
372



RUSTON-BUCYRUS
EXCAVATORS

AND

AVELING-BARFORD
. DIESEL

SHUTTLE @
DUMPERS i/

.....

Greaves Cotton & Co., Ltd.,

Mechanical Engineering Department,
1 - Forbes Street, Fort, Bombay.

Branches : Ahmedabad-:Calcutta.-Kanpur-Madras-New Delhi

NAS G 974



iii

ii

8 8 )

CALCUTTA

BOMBAY-1

STRUCTURAL STEEL WORK.
REINFORCED CON CRETE.
SCREWCRETE FOUNDATIONS.
FRANKI PILED FOUNDATIONS.

This bridge has

e

St
The piers are also in

e Burn & Jessop Const. Co. Ltd.

ithwait
The Bra SION, CALCUTTA.

pP-13, MISSION ROW EXTEN

b
MILLARS
MACHINERY

Concrete Mixers—Tilting and non-Ti}ting Types.
Asphalt Mixers—for Hot and Cold Mix.

ixergs—Ifor Mortar. .
R?”ef son 1\g\l:::tion Pumps—for effiective lift up to 25 ft.
Dlaphf?gffl Pumps—for handling Seepage at lowest
Self-Priming possible cost.
Tower Hoists—for speedy construction.

— tering the only
i Equipment—for dewa
we"‘::::lcl;:;sgﬂngei?hgod gf combating running sand.

S

' TIMBER

HARDWOODS - SOFTWOODS - PLYWOODS

MILLAR’S(TIMBER & TI}!\(BJ&? CO. LTD.

R.C.C. BEAM AND SLAB BRIDGES,
BALLARD ESTATE

KUNJEE BRIDGE—Constructed near Dharamjaygarh in Udaipur.
reinforced concrete with their foundations taken down 14 feet

two end spans of 44 feet each and a central span of 55 feet
below low water level.

carrying a clear roadway of 20 feet.

J. C. GAMMON LIMITED

§
i
)

B
!

¥

|

:

P
3

!

|
|
R

INCORPORATED. IN .
Victoria House, Victoria Road, BOMBAY Z:RAH
h 41077 Telegrams: JA
Telephone:
e Branches and 4

HAMILTON HOUSE

gents throughout the World.
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GANNON, DUNKERLEY & CO., (MADRAS) LTD.

CIVIL, SANITARY AND CONSTRUCTIONAL ENGINEERS.

SPECIALISTS IN:

DESIGN AND CONSTRUCTION OF R. C. C. STRUCTURES,

BRIDGES, BUILDINGS, WATER SUPPLY AND DRAINAGE

SCHEMES, SANITARY INSTALLATIONS, ETC.

*

Licencee for the ltalian <R’ System of Prestressed Concrete

ing

and Licencees for Light-crete and Thermolitecrete, insufat

and acoustic boards and blocks.

‘Registered Office
14, BOAG ROAD, MADRAS- 7.

: VITOPUS

Telegranis

88316 & 88549

.
.

Telephone

BITUMINOUS
FINISHERS

AUTOMATICALLY

PRODUCES SMOOTHER ROADS
ng efficiency—the Barber-Greene
Finisher that places a uniform
automatically.

Here is simple pavi
Tamping-Levelling

bituminous surface - ) .
The B-G Finisher tamps, levels, and t‘str:kcs-pf'f’
simultancously. It automarically adjusts to irregularities
in sub-grade . .. amipmatically measures the correct
amount of material ... leaves an al{lomaucah‘y com-
pacted durable surface 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 1. per min. 1t assures matchiess performance on the
widest variety of hot or cold-mix bituminous paving
jobs—large or small. Send for descriptive literature.

¢
7
¢
9
7

v

arber-Greene

8.G FEATURES

Manouveradility

Crawler-traction gives full steering control
for followirg curbs, guide lines or matching
adjacent sirips . .. positive traclive power
for any paving requirement.

Variable Widths

The normal B-G Finisher mat width of 10 ft.
can be quickly and easily reduced to 8 ft
wide or increased 10 §2 ft. wide

Large Hopper

Five-ton hopper receives matenal direct
from trucks. . saves defays, allows Finisher
10 operale between truck toads of mix

Dual Control

The B-G Finisher may be operatcd from
either side - for easier control while malching
previous mat Dual engine, operaung and
steering cantrols grouped for case of operation
Wide Range Utility

For all bituminous paving jobs ncluding
sheet asphalt. stabifized mixes. base stone,
c1c. - the BG-Finisher is cconomical, efficient
The smoothness you feel 1n a Barber-Greene
road means longer hie—less maintenance.

Barber-Greene Overseas, Inc.

DISTRIBUTORS OF

BARBER GREENE PRODUCTS MANUFACTURED 8Y

BARBER-GREENE COMPANY, AURORA, HLINOIS, U.s.A.

BARBER-GREENF OLDING & €O., LT0., ENGLAND

BARBIR-GREENE CANADA, LTD., CANADA
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DAYA Bridge 13 Spans
of 716" on Screwcrete
Cylinder Piers, for the

Orissa Governmene
near Bhubanesway.,

BRAITHWAITE & CO.,
(INDIA) LIMITED,
HIDE ROAD, KIDDERPORE, CALCUTTA

w

INDIAN ROAD
TAR IS PRODUCED
BY INDIAN

INDIGENOUS
MATERIALS

THE SHALIMAR TAR SPRAVER

This light, hand operated
Sprayer has been specially
designed for Road work

under Indian conditions.
It is very efficient. easy to
operate and maintain and s
sturdily built for long service.

MANUFACTURED AND
SERVICED BY '

SHALIMAR TAR PRODUCTS
/%% / (1935) LTD.



MARSHALLS

FOR

X ROAD ROLLERS.
% STONE BREAKERS.
% GRANULATORS.
% DIESEL TRACTORS.
% CONCRETE MIXERS.

% CONCRETE BATCHING PLANT.

% CONCRETE SPREADERS AND FINISHERS.

% EARTHMOVING MACHINERY

ETC.,, ETC.

CONSULT :—

MARSHALL SONS & Co. (India) Ltd.

CALCUTTA, BOMBAY, MADRAS, NEW DELHL

ix

BSY-750

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.

|

When Bitumen is used in their construction they can

THICK STUFF-
BITUMEN! =

___————;:—" v .
withstand present day traffic and monsoon rains.

For irrigation schemes too, Bitumen is important as it is used for
canal linings to prevent seepage and corrosion. It is also used to
build airfield runways, to insulate electrical cables, for damp-proof

courses and for refrigeration purposes.

eo 00

So, next time you are driving along a well-kept road, trying to
overlake a heavily-laden lorry or a train of bullock carts, console
yourself with the thought that it is really the road surface that's taking
most of the strain. Think of Bitumen, and think of Burmah-Shell.

BURMAH-SHELL..IN INDIAS LIFE AND PART OF IT



xi

ARMSTRONG SMITH LIMITED

Specialists in
tion Plant & Equipment, Workshop Machinery,
e Garage Equipment, Portable Electric Tools,
Machine Tools, etc.

Construc
Complet

- . ¢ @G.F.” Road Rollers, * Baromix”’
: £ FOWELL (SALES) Led. ,
GEORG Concrete Mixers, *“G. F.” Light

Dumpers, ‘ Zephyr »*  Portable
Conveyors,

Agri .

e e ana” I ARMSTRONG WHITWORTH . KUE-KEN Jaw and Cyratory

safer surfaces. Because Agrico L INDUSTRIES) LTD. Crushers,

implements are made from (META

special quality steel and individu- , WACKER . Gasoline/Electric High Frequency

ally tested f it
y or superior strength, Internal & External Vibrators,

they are being employed more
and more by leading engineers Vipratory Tampers: 7
g eng

and contractors.

. Morrisflex Flexible Shaft Machi-
nes, Rex Rotary Cutters, Files,
Wire Brushes, etc.

g. 0. MORRIS LTD,

.  Pneumatic Hammers, Stone (Rock

ERMANY
C.&E. FEIN, G Drilling Machines), Pipe Cutting

o PICK-AXES . == 3 s
Available in two patterns, - Saws, Single ) and‘ Multispeed
Extremely sturdy and long Portable Electric Drills, Grinders,
lasting. etc.
BALLAST-BREAKING LTD. - Pipe Dies, Wood Working Machi-
HAMMER s. N. BRIDGES & co. nery, etc.
SQUARE-NOSED SHOVEL = crRowRAR
- In standard length Avallable in 1 Ib. welght.
Made from high- carbon stesl to of 5'-5" and sections Breaks the hnrt‘ of LDING SUPPLIES LTD. _  +«OK’ Welding Plants, Generators,
WE Transformers, Welding Electro-

1.S.1, specificati i .
pedcnhcmons. Fitted with from 7/8' to 1}*'. Made any stone —really strong
scasened wooden handles. from high-carbon steel. and durable. des, Magnetic Crack Detectors,

Gas Cutting Machines.

SALES & SERVICE
RONG SMITH LIMITED

Gresham Assurance House,

IMPLEMENTS ARMST

THE TATA IRON AND STEEL COMPANY LIMITED >
Head Soles Office : 23-B, Netaji Subhas Road, Calcutta-l Sir PhirOZShah Mehta Road’
Bronches ot : BOMBAY, MADRAS, NAGPUR, AHMEOABAD, SECUNDERABAD KANPUR. Post Box No. 185
JULLUNDER CANTT.  VIZIANAGRAM CANTT 4 pmr\mwuR BOMBAY 1 ,
AG 1671 P. O. Box 79,

p. O. Box 787,

MADRAS
CALCUTTAv !
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GCOMERI0)

fuel economy sees to that !

[4

LEADS THE ECONOMY DRIVE

ASHOK MOTORS LIMITED

PROGRESSIVE MANUFACTURERS
ENNORE, MADRAS

In these days of rising
prices, the Forward Con-
trol “* Comet-90 "' strikes
a welcome note by help-
ing to bring road travel
costs down. The handi-
cap of increased taxation
on fuel oil is largely offset
by its exceptionally low
consumption. Maintenan-
ce and overhaul charges
are comparatively light,
thanks to outstanding
design and superb crafts-
manship. And, of course,
there’s always the com-
for ting fact that Leylands
last longer!

.............
.............

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

Lawrie ' 3} cubic yard Diesel Dumpers—specially

¢ Balmer 4 and made in India to suit Indian conditions.

designe

MERTON ENGINEERING CO. LTD England

1 to | cubic yard Overloaders.

Full particulars Sfrom :

Balmer Lawries Co. Ltd.

BOMBAY NEW DELHI ASANSOL

CUTTA
cAt BANGALORE

1271459




saving ™

SERVING

RUPEES

PAYERS

NO, 12 (too up) NO. 112 (35 np) NO. 212 (50 H.P.)

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

Caterpillar

ENGINES - TRACTORS

nIESEl MOTOR GRADERS

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"” Diesel
Motor Graders build roads and
strects, widen and maintain
cxisting roads. You will be
serving your community and
getting the maximum out of

every tax rupce invested,

“Caterpillar Distributors In tndta"

CALCUTTA BOMBAY 1 NEW DELHE
TRACTORS (INDIA)  LARSEN & TOUBRO  WILLCOX (BUCKWELL.
LIMITED LIMITED INDIA) LIMITED
P, O. BOX 323 P.O. BOX 278 P.O.BOX g9
Sales and Service

CATGYY

xv

USE 100/ INDIAN ROAD TAR

FROM INDIAN COAL MINE

A THROUGH
INDIAN

CHEMICAL INDUSTRY

27 TARCRETE WORK IS IN PROGRESS
KRISHNAGAR - HRIDOYPUR ROAD

AND HELP THE NATIONAL ECONOMY
GAL CHEMICAL & PHARMACEUTICAL WORKS LTD.
BEN 94, Chittaranjan Avenue, Calcutta - 12



... for cheer

brilliance of
finich...

... delightful
1o behold...

e

el indugfrg

... Tor interior or
or the home...

...for positive .
exterior use...

durability...

..the answer is...
the Synthetic Enamel
™ of impeccable taste...

"..there is no doubt
about it that...

SHALIMAR
SUPERLAC

SYNTHETIC

ENAMEL

SHALIMAR PAINT, COLOUR & VARNISH
COMPANY LIMITED

e Mt

CALCUTTA o BOMBAY ® MADRAS @ NEW DELHI e KANPUR
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-

=l Railway & Road Bridges with

THE

HINDUSTAN CONSTRUCTION
CO. LIMITED,

Foremost in the field in ——— -

CIVIL ENGINEERS, BUILDERS &
CONTRACTORS.

Design & Construction of Dam
os1gn onstruchio ms Heavy Earthwork

for Multi-purpose Projocts,
Buildines— Industrial & Ad-

all types of foundations ministrative,

(including Caisgon & Monolith
Sinking),

Docks & jotties,

Wator Supply & Drainage
Schomes,

Aerodromoes & Hangars,

Marine & Land Pipe Lines,
Road Construction,

Guniting, Core Drilling &
Grouting, Public Health Engi-
neering, including  Sewage
Purification and water treat-

ment.

Tunnels,

We also undertake Piling works under HINDUSTAN-ZEISSL system.

Head Office:

Construction House -  Ballard Estate - Bombay 1.

Introducing—THE MOST WANTED BOGK ON CIVIL ENGINEERING
INDIAN PRACTICAL

CIVIL ENGINEERS’ HANDBOOK

(Second Revised & Enlarged Edition)

Refeﬂv;ﬁc’e“ Book for P.W.D. Engineers
of all Grades

VP. N. Khanna, Chartercd Engineer,

.date practical data and other
one volume all the essential
ded most in daily routine
f this famous book are

The Standard Every-day

Edited by

¢ colloction of most up-to
nformation, presonting in
fiold of Civil Engincering nee
works by P.W.D. officors. Thousands of copies o .
now in daily uso of every grade of Engineer all over India and the
adjoining countrios who have reviewed it as an immensely Useful, Extremely

Infrrmative and the Best Reference book on Indian Engineering.

Sections on:

Civil, Structural, Sanitary, Highways,

Engineering. All condensed in about 1,15
300 thustrations and 20

0 ————
Chief Engineer, P.W.D. B/R, of an A class province has remarked “......
a useful mine of Information on Civil Engineering for Indian Engineers......
Cloth bound Rs. 16(- (Plus Postage Rs. 1-12-0),
ENGINEERS’' PUBLISHERS & ADVERTISERS
Civir Lings, PATIALA (Prrsv)

This hook is & vast
valuable tochnical 1
data for the entire

Bridges, Irrigation and Electrical
0 pages (sn fine printing) with over
) design tables.

such

’
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IMOORE DIESEL ROAD ROLLERS
ARE
HERE, THERE AND EVERYWHERE
ESTABLISHING ROAD COMMUNICATIONS

MALCOLM MOORE ROAD
ROLLERS have been operating
for over twenty years, forging
the communication links of the

ROLLERS understand the value
of an equipment which needs so
little attention.

country, These rollers are fami-
liar to public works, municipal
and army engineers. They have
been rendering useful, economic
and trouble-free service every-
where. Users of MOORE ROAD

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 dependable MOORE ROAID ROL-
LERS are now being assembled in India to
offer even better service to the nation in its
FIVE-YEAR PLAN.

Spare parts are available with all the
Fordson dealers throughout India.

FVERY THING

FOR THE

Fakm

ASSEMBLED AND DISTRIBUTED IN INDIA BY

THE UNITED PROYVINCES COMMERCIAL CORPORATION,
53, RADHA BAZAR LANE, CALCUTTA-1.

CONCRETE ROADS

Concrete roads can be designed
for any conditions of load and
service.

Whether it is a creteway to
carry farm produce to market
or a road 10 an industrial area
for heavily loaded goods-
vehicles, concrete provides the
best solution.

ALC

THE CHMENT MARKETING COMBARY OF INDIA LTO.
YHE ASSOCIATEID CEMENT COMPANIES LIMITED

CRETEWAY IN Tht PUNJAB

BOMBAY AGRA

R ]
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BARBER-GREENE

Mixalt

For mixing

hot or cold

asphalt mix

Tamping-
levelling
Finisher

for highest quality bituminous paving

Q Ask Jacks' Q

William Jacks & Co.Ltd.

Calcutta Bombay Madras
Barber-Greene — Overseas Inc. Aurora, lllinois, U.S.A,

Barber-Greene Olding & Co. Ltd. Hatfield, Herts, England
WX 158
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