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10.
11.
12.

13.
i4.

15.
16.

LIST OF MEMBERS OF THE COUNCIL FOR

1952-53.
F. P. Antia. 17.
M. L. Bahl. 18.
R. K. Batra. 13.
C. M. Bennett. 20,
U. J. Bhatt. 21,
M. 8. Bisht. 22,
Brijmohan Lal. 23.
5. N. Chakravarti. 24.
P. V. Divatia. 25.
N. Durrani. 26.
G. N. Dutt 217.
C. J. Fielder. 28.
D. N. Gupta. 29.
R. N. Joshi. 30.
K. K. Kartha. 31.
G. C. Khanna. 32.

Kishore Lal Mathur
U. N. Mahida.

M. S. Mathur.

G. M. McKelvie.
M. Meeran.

C. P. Misra,

A. C. Mukerjee.

E. A. Nadirshah.

D. P. Nayar.

Brig. Partap Narain.
L. R. Patel.
Raghbir Singh.

D. V. Rao.

Romesh Chandra.
B. N. Roy.

R. C. Roy.
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Shret T Mitew was born ar Caleutta on 20th January, 1900, and received
his carly education there, wttaining @ hreilliant record i Seottish Churchesg
College. He was educated at the Bengal Engincering College from 1918 to
1922 and passed his BUE, from the Caleutta University in the latver year. Ho
was appointed to the Indian Service of Fngineers in 1923,

He rose 1o the rank of an Executive FEngineer in 192% and was promoted
to the rank of Superintending Fngineer in the vear 19420 He was specially
selectod i 1945 1o he the Specind Officer, Roads, Bengal to draw up a com-
prehensive plan for Road Development in Bengal and to set up an Organisa-
tion for planning and excention of this Road Plan. Now heis serving the
country as the Chief Engineer, Government. of West Bengaal, Works and
Buildings, Caleutta, sinee 5-8- 1945,

Indian Roads Congress, Seventeenth Sesgion, Madras, February, 1953.

He was elected as a member of the Indian Roads Congress in the year
1039, and hecame the President of the Society for the vear 1952-53. He has
been actively associated with the work of the Road Test Track, Caleutta.
Heis oo member of the Institution of FEongineers (India) and o member of the
Faculty of Engineering of the Caleatta University. Heis also a member of
the Indian National Society for Soil Mechanies and Foundation Enginesring,




- INDIAN ROADS CONGRESS

NOTICES AND ANNOUNCEMENTS

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

The next General Session of the Indian Roads Congress is
likely to be held sometime in January—February 1954, 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 lngineering are requested
to intimate the fact to the Secretary, Indian Roads Congress, and
to send a short synopsis of their proposed Papers as early as
possible.

On receipt of acceptance of the subject matter of the Paper,
the Member concerned should send his contribution to the
Secretary, Indian Roads Congress, complete in all respects and
with original drawings, photographs, ectc., as and when ready.
At least three copics 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
next Session, should preferably be submitted within the next
five months.

From past experience it is observed that most of the Members
sond 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 Papors printed in theJournal and as it is desirable
that Members should have time to study Papers well in advance
of the date of the Session, it is hoped that Members will make
an effort to send their contributions within the next five
months.

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

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

1
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5. MEDALS: The following Medals are available for
< award ;

{iy The Mitchell Medal:

For cxceptionally good Papers contributed to the Indian
Roads Congress in any year. ‘This has been instituted
to perpetuate Sir Kenneth Mitchell’s connection with the
Congress.

(i) The Indian Roads Congress Medal :

KFor Papers considered by the Council of the Indian Roads
Congress to be of a decidedly more than average merit.

6. ’l.‘h.e Council have reserved the right to award more than
one Medal in any year or to withhold the award of a Medal in any

year without assigning any reason. All Members are eligible for
the award of the Medals.

-

7. Rules and Regulations for the contribution of Technical
Papers and the Award of Medals are published on pages 8 to 13

of Volume X V1I-1 of the Journal of the Indian Roads Congress—
December 1952,

IX. NEW ADMISSIONS

LIST OF MEMBERS OF THE INDIAN,ROADS CONGRESS
ENROLLED FROM 6—12—1952-TO §27—3—1953

Serdal
No.

1303

1304

1806

1806

1807

1308

1809

1810

1811

1312

1318

1814

1816

1816

] No.,

Roll
i
1700

1701

1702

1708

1704

1706

1706

1707

1708

1709

1710

1711

1712

1718

Name.

D. R, Bikk.

T. 0. Jacob.

A, Mukerjee.

M. S, A, Rao,

V. V. Kale,

Tufani Rai.

N. N. Rohatyt,

B. N. Gupta.

A

. N, 8ahay.

8. L. N. Moorthi.

C. H, Sanghvi,

M. R. Natu.

M. P. Subramonia
lyer,

K. Krishna Mohan
" Rao,

Address.

Assistant;Engineer, P. W.'D, C, R. P,
Lines, Indore, {(Madhya Bharat),

Junior Kngineer, Highways, Karar
East, Kavur, (Madras State),

Assistant  KEngineer {Consnltant),
Ministry  of  Traaspors (Roads),
Jamnagar Housoe, Shahjihan Road,
New Delhi-2.

Sub Divisional Officer, P.W.D,, Chanda,
(Madhya Pradesh’.

Kxecutive Engineer, P.W.D,, Dharwar
Division, Dharwar, (Bombay State).

Assistant Engincer, District Board,
Sassaram, Distriet  Shahubad.
¢ Bihar',

P. A. to Superintending Iugineer,
C. N. 0., P.W.D.sRanchi. (Bihar),

Assistant Engineer, B. /& R, P. W, D,
Rajasthan, Bundi,

Asgistant Engineer, P, W. D., Cjo, Shri
S. N. Sahay, Bar-at-Law, : Budha
Marg, Patna-1. : Bihar),

Manicipal, " Knginoer, Coimbatore.
(Madras State.

superintending Hngineor, P, W, D. &
Irrigation, Novthorn C(ircla, Lash
kar. ( Gwalior),

Kngineer, Cfo. Mossrs Greaves Cotton
& Co., Ltd,, 19, Second Line Beach,
P. 0. Box N, 207, Madras,

Suapervisor, P.W.D., 108, College Lane,
University Ward,  Trivandrum,
(Travancore-Cuchiny,

Assgistant Enginaer, Highways,
Bapatls, District Guntur (Madras
Stato).
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NEW ADMISSIONS

Serial | Roll

No.

1317

1318

1819

1320

1321

1322

1823

1324

1325

1329

183

1331

No.,

1715

1716

1717

1718

1719

1720

1721

1722

1723

1724

1728

Achyutanaunda
Choudhury.

T. M, Monon,

VA

. . Mabadovan,

G. X Gnanaprakasam,

G. S, Sastry,

=

3. Sankavan,

C. 8. Parthagarathy.

/7]

. Mumtas AN,

A

. Y. Natn,

N. V. Joshi,

N. M. Andbare,

M. Krishna Muarti,

Deba Prasad Sen,

Shiba Kivkar Fala
patra,

Adidress.

Assistant Kngincor, B. & R, P.W.D.
City  Sub-Division No. 4, Jaipar,
(Rajasthan),

)

D00 PowW. DD Mawphlang. Balat
Road, P. O, Mawphlane, District
Khasi-Jaintin-Hills. ( Assam),

Engineor, Cfo. Concreto Association of
India, 1-2  Queons Road,  Part,
Bimbay 1,

Assistant, Eugineor (Highways,

Noyyal Bridgo Sub-Division, Ciinge
batoro,  Madras Ntuate).

Divisional Kucineer,
Chingloput
Madras,

(Hichways),

Division, Saidapot,

Kxecutive Enginoer, Rajasthan P D,
Bhilwara, tRajasthan),

Junior Seiontific Officer, Contral Road
Rosem-ch Institute, P, O, Okhla,
Neaw Dalbi,

Vochnieal Oficor, Plannin.s
sion, Now Dallii,

Assistant  Knginoer, PW.D,, Al
Manzit, Manalabagh, Cutback.
(Orissa), '

Commiye.

- . .
Hxecutivo Bnuinoer, Design Division,

P.W. D , Poong-l,

Divi.si:.ma} Enginear, P.W.D., Roads
Division, Uy(lur:ﬂmd-Docc:m,.

Executive Engineor, P.W.D. awar
(Madhya Pradesh), o Sa

l'lx()c:n(:i\‘m Engineer, Madras Aviation
valsun}, CP.W.n, No, 3, College
Road, hlmgamlmkkmn, Madras-6.

Assistant Engineor, (W, & B.), Waest,
Bougnl, Kalimpong Sub Divigion,
District Darjeoling,

Assiatant Engiveer, (W, & B.) Dept.,
Govt. of West Bengal, 75, Baburan,
Grosh Road, Voo 00 Pollyeang,
tafentrg-38.
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Serial | Roll N
No. ] No. Name, Address.
1882 1729 Debapriyn Ghosh. Assistant Enginser, (W. & B.), Govt.
of West Bengal, 9, Satyen Datta
Road, Calcutta-29,
1833 1730 M. A, Thiranavn- Divisional Enginasor, Highways,
karasu. Agoncy Division, P.O. Rajmundry,
Bast Godavari District,
1834 {781 Hiari Shankar, Executive Enyineer, P.W.D., Indore.
(Madhya Bharat).
1836 1782 K. Namasivayam, Divisional Engineer, (Highways),
No. 8, Coats Road, T[Nagar,
Madras,
1336 1783 G. U, Vaida. Assistanl Bogineer, POV, D Anantnag,
{ Kashmir),
1337 1734 R. S. Malkota, Junior Rescarch Officer, Hydeorabad
Engineering Lnboratories, Af10/226,
Himayat Nagar, Hyderabad,
Deccan,
338 1786 A. K. Sau, Asgistant Eunginoer, Road Dew:elupmont.
1 Deptt., l’.—)O. Contai. (Miduapora).
Waost Bengal.
1339 1786 J. T. Dikey. Asgistant Kunuoinear, PAV.D., Gondia,
(Madhya Pradesh).
&0 1737 N. (. Morarji. Engivoor, Pashabhai Patel Co., Ltd,,
134 ! R Rajjnb, Mabal, Churcheate Reclam-
ation, Fart, Bombay,
1841 1788 K. Pattabhi Rama- Special tunior Engineer, (ilivhways',
Reddy. Gudur. ( Madras),
1739 1. 1. Dosai. Engineer, District Local Board,
1842 ” Broach, (Bombay State),
. 40 4, Das Gupta. Assistant Eongineer, S, D. 0O, P.W.D,,
1545 78 v Madbhipura. « Bihar),
1344 1741 P. B. Bhattacharya, Executive Kagincer, P.W,D.. Rowa,
(Vindhya Pradesh),
1345 1742 S H, Abhyankar, Executive Fngineer, Contral P, W.D.,
Morcara. | Coory),
43 A M.V, Prasada Row, Mmmg\'l'lj_: Director, Ram Prasad Ltd,,
1846 1 B, 8ri C. V. Raman Rond, Alwarpet
Madras.
1347 1744 M. L. Narayana. Divisional Enginoeer, Highways,

Nellore, (Madras State),
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Serial | Roll Name ’
No. | No. o J Addres=.
1848 1745 P. Rama Rao. i i ration 11
ama Rao Assistant Engineer, Courporation of
Madras, Ripon Buildings, Madras,
1319 1746 N. P. Das, Asi:list:mt En-gineer, Roads and Build-
Ings, Chief Engineer’s Office
Bhubaneshwar. (Orissa), '
1350 1747 Madan Mohan Bhanja, Assistant Engineer, P.W.D. Municipa!
: gineer, P.W D, icipa
(f)oraigsa)‘Sub Divisiom, Cuttack-1.
1851 1748 Gokal Chand, Superintending Engineer P.W.D
Jabalpur Circle, Tab: - adhya
Praalr abalpnr, (Madhya
1852 9 P 7 Gl '
174 L. J. Chauhan, De}{uty E_nglpeer, Sabarmati Bridye
Sub  Division, Dholka,  Disgeio
Ahmedabad., ’ et
1358 1750 T. N. Rajaram, Assistant Engineer, Highw:
Ariyalur, ( Madras State). Ky,
1864 1761 V. N. Calla. Assistant Engineer, B, & R, P.W.D
Mangaliawas House, Ca?l';x S.tr(;ot:y
Jodhpur, (Rajasthin . ’
1865 1762 K. G. 8hal, Assistant Engineor, B. & R., P.W.D
Thalawar Sub Division, Jhalames
tRajasthan), ' o
1356 1788 K. Madhavan Nayar.  Assistant Engineer PW.D Sul
D. '»' 5 ) .U, 144
C‘I,Z]l:ill;))n, Thiruvalla, {Travanoore.
1357 1764 N. Ramachandran. Junior Engineer, Highways, K
Woest, Karur, (Madrya Str{te,). e
ASSOCIATE MEMBERS
1 49 Mossrs Garlick & O
psss ek & Co. 26, Errabaly Chetty Street, Madras.1,
III. DEATH
The Cuuncil have recei i i
P oanctl have received with regret intimation f the follow;
ng
1
543 K. Venkatachallam, Executive Enginoer (Irrigati
Wtu-augf\l Distrios, Hamaglkzl.g?l)'
Post, Via Kazipet, N, <, Rly *

IV. ADDRESSES OF MEMBERS WANTED.

Communications addressed to the following members have been returned
nnclaimed by the Post Offico. Members able to give information regarding the
present address of any of those concerned are requested to forward particulars to
Secretary, Indian Roads Congress.

S;‘:“?l II‘;(())“ Name of Vewlber. . Address.
1 134 Anand, R. M. sub Divisional Oflicer, Development
Sub  Division 1, Model Town,
Jdagadhri, Ambala District.
2 887 Chari, T. V. R, Assistant Engineor, Puttur Sub Divi-
sion, South Kanara Division, Puttar.
t Madras State).
8 1184 Damodar Das, Listrict Engineer, P.W.D,, B. & R,
Orai, District Jalaun. (U.P.).
4 120 Gupta, N, Das, Clo. Mr, K. R, Neu, Caleutts lusnranco
Co. Ltd, Connaught Circus, New
Delhi.
5 1316 Gupta, Ranjit Kumar, Assistant Bugineer, (W. & B. Deptt.),
Clo., K. K. Biswus, 20—, Creek
Row, Calcutta,
6 662 Guruswamy, N.(L, M. No. 9, Appaswami Koil  Street, PO
Mylapore, Madras,
7 1268 Hasan, S. M. 1, Agsistant  Engineer, P.W. D, 1fc.
Ranchi No. 8 Sub Division, Ranchi,
(Bihar),
8 1026 Heye, W. D). Asphalt Sules Engineer, Cfu. Caltex
(India) Lid., P.0. No. 165, Ballard
Estate, Bombay.
9 466 Jha, B. K. Village Banu Chopra, F. O. Bettiah.
District Champaran, (Bihar),
10 984 Mathow, K. M. Exocutive Enginoer, P,W.D,, Sinculam
Division, Munnar. (Travancore-
Cochin),
11 1266 Mazumdar, J. V. Congulting Enginear, Architect
Builder, 62-B, Kailash Boge Street,
Calcutta-6,
12 () Mohd. Abu Turab. Superintending  Kugineer, (Retired),
A/8 No. 220, Lane Opposite Raj
Mahal Talkios, Lingampally,

Hyderabad-Deccun,

13 086 Naidu, 5. R, M. Garrison Enginver, Dehu Rowd,
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Serial | Roll

No. | No. ‘ Name of Member. Address.

14 702 Rathod, G. . kxecutive KEngineor, Cfo. Palji Mistry,
Quarter No, 26, Mall Road, Delhi
Cantt.

16 1288 Resham Singl, Cfo 'The Principal, Central School of
Drilling, Dhannuri, P, O, Roorkeo-
Cantt.

16 726 Shafiqual Haq. Assistant Engincar, Design Division,
(Irrigation), kden Building, 17,
Dacca. (East Bongal).

17 1325 Sharan, Raghunath. Assistant Engincor,  Watorways,
Chaibaga, Singhbhum,  (Bihar),

18 17 Sundaraj, B. K. Asgistant Kugineor, Now United
Construction Co. Ltd., Khaperkheda,
via Nagpur G.P.O.

19 33 Syed Arifuddin. Retired Chief Engineer, 1246 Chader-
chat High Schoo! Laue, Abid Ruad,
Hyderabad-Docean.

20 1366 Varma, K. N. Sub Divisional  Oflicor, PoW. D,
Mokamoeh. (Bihar).

21 1120 Wadin, K. C. Officor-on-Specinl ~ Duty,  Finunce
Department, llyderabad Govern-
mont, Hyderabad-Deccan.

22 236 Zutshi, M, N. Valab Hotel, Kulri, Mussoorie, (U.P,.

ASSOCIATE MEMBERS
23 20 Garowal Sapuran Cfo. The Mastur Cunstruction Cum-

Sinuh, pany Ltd., Engineers,”and Contrac-
tors, Cosy Cote, Kathiar, (Bihar).

PROCEEDINGS OF THE SEVENTEENTH
SESSION OF THE INDIAN ROADS
CONGRESS

Vol. NVII-Part 4 MADRAS February 1953

PRESIDENTIAL ADDRESS

The Seventeenth Session of the Indian Roads Congress was
held at Madras from the 7th to the 14th February 1953, and was
formally opened by Shri N. Ranga Reddi, Minister for Public
Works, Madras State, at 11,00 a.m. on the Sth February 1953 in
the Rajaji Hall. The proceedings opened with an Address by
Shri T. Mitra, the President, the full text of which is given
below :

It is the pleasant duty of the President to welcome each
yvear in our midst, besides our own Members, distinguished
guests whose presence has always been a source of inspiration
to thiy Society.  When we meet together in such company, we
naturally feel lifted from  the sense of isolation that would
otherwise afllict an exclusive professional organization such as
ours. It is this presence of our guests—persons distinguished
in various spheres of public life—which greatly helps us to put
our deliberations in proper perspective and makes us realize that
ours is an cffort which must find fruition as a part of the social
whole. We therefore extend our grateful welcome to you, Sir,
and to our other guests who Lave graced this occasion with
their presence.  To members and delegates we  wish  happy
re-union for years to come.

OUR HOSTS

Tt v cight years since we met last in Madras in February
1945, with Mr. J. Vesugar in the chair. Great changes have
occurred in India since then and Madras has also partaken of
the fruits of such changes.  This Congress is now meeting in
Madras for the first time since Independence; but Madras has
not meanwhile lagged behind any of her sister States in her
solicitude for ““roads 7 Of all the States in India, Madras
collects thie largest revenue from her road user taxes; and it must
be said to her credit that she spends the largest amount on the
maintenance, improvement, and new construction of roads in
the State. She has also heen the first State to create a separate
Highways Department in her administration. Madrus is an
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advance mile-post in our highway {0 progress. To the CGovern-
ment of Madras we  convey our warm  appreciation of the
hospitality they have extended not only to this Socicty but
to its canuse as well,

OURSEIVES

It is customary for the President every year to say something
to remind ourselves of the cause which the Indian Boads
{ - oads for, namely, the promotion and encouragement

The President’s Address (o the Congress was heard

with rapt attention.

of the science and practice of the building and naintenance
of roads in Indja.  This S[)ci(%.\' exists to ])]'()\'i(ll- u})l)ul‘Hl]\it'i(‘S
to its members to pool their collective experience and ideas on
matters relating to highwayv enginecring,  Discussions af our
annual mectings and deliberations i the various comnuittees
and in the Council have enriched our expericuee.  Our (ongress
has interested it=elf in rescarch activities conneeted with high-
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way engineering, in designs, standards, and specifications; it
has looked forward to the training of our enginecers in advanced
technignes i the construction and maintenance of roads and
also to the improvement and rationalization in the methods of
highway finance,

We have also interested ourselves in various legislation
relating to the improvement, co-ordination and regulation of
inland transport. Through the I. R. C. Journal and the Transport-
Communications Monthly Review. we have been trying to
explain our task to engincers and laymen alike. It is a
matter of special pride to us that this Society was the first in
the field to put forward a development plan in 1943, even
before similar plans in other spheres came to be discussed. The
first Five-Year Plan recently published by the Government
of India has many facades of which the part relating to the
development of roads is a direct outcome of what this Congress
proposed at its Gwalior Session in October, 1943

As in all previous Sessions we shall be discussing interesting
Papers on different subjects of highway engineering. Many of
our Members, I am sure, will exchange a lot of useful ideas
and our junior members will listen in and benefit from this
contact with their elders. Ours is a subjeet of perennial interest
not only to engineers but to civilization itself. Roads have
been the most important means of communication from the dawn
of civilization. The steamship, the railways and the aeroplane
have in recent times cvoked justified admiration for the in-
ventive genius of man and they have revolutionized our concept
of mobility through the space. But when all is said and done,
these new inventions have not obviated the use of roads. On
the contrary, they have only increased the demand for roads
and in many ways contributed to the improvement of roads
themselves and of road transport.

INDIAN ROADS

In India throughout the ages the insular local economy
of the village has been the characteristic social organization.
A village or a group of villages used to form a closed economic
unit producing all that it required with little need for outside
contact. This insular economy of the village laid down the
conditions of communication and transport in India. While the
village remained the ‘unconnected atom ”’, inter-communica-
tion was necessarily .fragmentary and primitive. The extreme
self-sufficiency of the village communities and the absence of
inter-communication amongst them reacted on each other.
The isolation of the village was at once the cause and the effeet
of the absence of communications,

2
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Village self-sufficiency rendered ‘long-distaqc'o' contmunica-
tion unnecessary, and lack of communication facilities perpetua-
ted the exclusiveness of the villages. On this plan, the community
existed on an unalterable scale of low conveniences and ]ew_k(»(l
the necessary urge for social advance. ()(*cam§i()11a]l)', an ambitions
emperor would build trunk roads effectively to control AhlS
sprawling dominions. But when dynasties broke up, the lines
of communication were fragmented to suit the limits of the
mutually exclusive principalities.

The trunk system built by an Asoka, a Sher Shah, or an
Akbar would then degenerate into patches of cart-tracks in-
communicable in stretch. Locomotion was also slow ; the quickest
means of transport was riding on horseback or in the horse-drawn
carriage, so that the speedicst movement in distance reqordsd in
the history of pre-British India was the movement in 1573 of
Akbar’s army which ¢ with hurricane speed traversed a dlSt&,YZ(‘(‘
of six hundred miles from Sikri to Ahmedabad in eleven days.

ADVENT OF THE RAILWAYS

Things, however, began to change }v:lth the rise and l‘gl'-o“%t,h‘
of the British empire in India. New.con.dltn).ns were no“‘/ d:l(}l- ‘m
the improvement of inland communications : ﬁrs_tly, as a \e';il( lo
of commerce; and then, as a means of sus'tammg @ unif ed,
centralised administration in a country of cpntxpentnl dmwn;x'o.m,
Simultaneously, however, with the cons_ohdatmn of th(‘: British
Indian empire in the midd.le of the mn(;tecnth cent],u_ly came
the advent of the steam engine a,'nd the g&)lvwiays. . In I]H ﬁ”““tj“'
to the East India Company's directors in 1853,- ‘Ord],‘)‘t housic
argued his case for the establishment of railways in India in the

following words :—

« England is calling aloud for the cotton which India does
already produce in some degree and \V()!l](.l produce
sufficient in quality and plentiful in quantity if only
there were provided the fitting means of conveyance for
it from the distant plains to the several ports adapted for
its shipment.”

On the obverse side, Lord Dalhousie also noted the pars that
the Indian Railways were expected to play in the marketing of
industrial goods from England :—

«“ Kvery increase of fucilities for trade has been attended wn_,h
increased demand for articles of European produce in
the most distant markets of India....... .. New markets

are opening to us on this side of the globe under
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circumstances which defy the foresight of the wisest to
estimate their probable value or caleulate their future
extent.”

The primary duties of the railways in India were therefore
to get, at diminished expenses, the raw materials for the
manufacturing interests in England in exchange for imported
industrial goods from that country. Whatever the purposes
behind the introduction of railways in India, the stcam engine,
however, broke the sclf-sufficient inertin of the Indian economy.
In a country possessing large natural resources for industrializa-
tion on her own account, the railways laid the material premises
for a change in the socio-economic pattern of the country from
the Jocal economy of the isolated village to an expanding national
cconomy.

Internally, the railways opened up the country-side and
connected distant places: big towns and cities grew up at the
terminal points and along the main linex: trade and commerce
of the country and the whole organization of its social life
underwent o revolutionary change. If the railways, tearing
through tho length and breadth of the country, helped to integrate
the loose sub-continent into a single cconomic whole, the needs
of internal economy soon ericd out for other means of communica-
tion to sustain it. When the isolated village came out of its
shell, it looked up to its neighbours and wanted to reach them.

Roads, and morc roads became the economic urge of this process
itself.

THE PUBLIC WORKS DEPARTMENT

In the early decades of the Kast India Company’s rule,
pbublic works policy of the Government confined itself to the
construction and repairs of military buildings and some roads of
military importance. Indecd, till the time of Lord Dalhousie,
the authority for construction of roads and buildings was vested
in a Military Board in ecach Presidency. Even after the setting
up of a Civil Department of Public Works in 1854, ‘roads’
was a subject still regarded as only of local importance fit
to be disposed of by devolution to subordinate ~authorities.
The Central Government transferred the responsibilities to the
provincial governments, who, in their turn, passed them on to
the various *local bodies.””  With the development of representa-
tive institutions in India, however, this country’s nceds, rather
than the colonial requirements of British rule in India, hegan to
be considered.

As the economic organization of the country outgrew the
extreme isolation of the village, localisation of industrial efforts
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necessarily ensued.  Organization and growth of such localised
industries depended for their very sustenance on the existence
of an adequate system of roads which alone could make available
to a community goods that where produced in large-scale under
conditions of concentration. Even after scveral decades of
intensive railway construction in India, the country had, after
World War I, barely 2 miles of railroads for every 100 square
miles of its area and 12 miles for every Jakh of its population.
It was increasingly felt that in the continental dimensions of
the country, the railways could at best serve the purpose of
trunk communication over large distances and could not by
themselves satisfy the entire needs of transport in this country.
They could only form the larger framework leaving the roads to
rcach into the depths.

ADVENT OF THE MOTOR VEHICLE

The emergence of the motor vehicle in the present century
and its mass production for public use revolutionized the
outlook for road transport. Motor transport became as rapid,
if not more, on short hauls, and had the advantage of being
more tractable than the railways. It was also capable of being
worked by small and cheap haulage units.

Prior to World War 11, however, the question of road-rail
competition had continued to trouble many serious minds and
successive meetings of the Transport Advisory Council had been
stalled by an interminable controversy about the rospective
claims of road and rail transport. Despite the deliberations of
the Mitchell-Kirkness Committee, the Wedgwood Committee, and
a host of other official inquiries, apprehensions had been shown
alround that a considerable part of the “ legitimate” custom
of the railways was being lost to road transport.

As “railways’ was a Central subject and * roads ™
provincial, the consequent emphasis of administrative policy laid
down by the Government of India in these circumstances was on
o restriction of road transport wherever it seemed to compete for
custom with the railways. Such a policy also affected indirectly
the interests of road development in the country, as roads came
to be looked upon by the railway interests (and thercfore, in a
way, by the Government of India) as a sort of equipment in the
hands of an ‘““enemy.” ‘Transport conditions in the country
during World War IL and after have changed the emphasis in
this matter. ‘T'ransport needs of the country have in recent vears
increased to such an extent that the combined resources of the
railways and the roads have been extended to the utmost and vet
failed to cateh up with the requirements of traftic.
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The railways have not been able to accept all the traftic
offered and have therefore had no cause for complaint against
roads as trying to poach on the railways’ preserves. Road-rail
competition, as it had been known in the thirties, has eceased to
exist. Development of roads, even roads running parallel to
railway lines, would not now be regarded as hostile to railway
interests. The Motor Vchicle Taxation Enquiry Committee, 1950,
have now gone on record with a full recognition of these
conditions and have recommended that short-haul railway traffic,
where it is not required for heavy industrial purposes and where
other means of transport are available, should be discouraged
and that many existing short-distance feeder and link railway
lines that are not paying their way should be dismantled unless
they are required for purposes of defence.

CENTRAL ASSISTANCE

Kver since the Jayakar Committee reported in 1928 calling
for a change in the whole road policy of the Government, road
transport has been recognised as a matter of wider national
importance and Governments, Central and Provincial, have
been taking greater and more active interest in them. This
interest, as has already been noted, gained special significance
during World War 1T and after. If the institution of the
Central Road Fund was the humble beginning for a planned
road development in the country, the Nagpur Conference of
Chief Engincers, in 1943 was u great landmark in this dircction.
We have not had to look back since then and the horizons of
our forward vision have been gradually extending.

It is gratifying to note that the principles of the Nagpur
Report have since been accepled by the Government as the basis
for & planned development of the road system in India. ‘The
Government of India have now accepted direct responsibility,
financial and administrative, for the development of a system of
‘“ National Highways > which had first been proposed by this
Congress at its Gwalior Session in October 1943,

The final Five-Year Plan, just published, indicates a layout
for 12,500 miles of National Highways, besides 20,600 miles of
State roads of various categories. Actual plan of work for the
National Highways during the five years ending 1955-56 provides
for the construction of 450 miles of new roads and 43 very large
Lridges, besides alarge number of small bridges,  In addition,
about 2,200 miles of roads will he improved. Besides such
original works, nearly 10,000 miles of existing roads will he
maintained in the country’s system of National Highways, A
sum of Rs 27 crores over a period of five years has been provided
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in the Central Government’s plan for the development of National
Highways.

A separate provision of Rs 4 crores has also been made in
the Central sector for the development of certain selected roads
(other than National Highways) for which financial liability has
already been accepted by the Centre. Further, a sum of
Re 21.15 lakhs will be spent on the Central Road Research
Institute. The total provision for read development in the
Plan in the States’ sector is Rs 73.54 crores out of which
Part ‘A’ States account for Rs 50.59 crores, and Part < B’
States for Rs 16.68 crores, the balance being for PYart < C~
States. Roads’ sharc of expenditure in the Rs 2,069 crore Plan
thus works out at Rs 10475 crores, or a little more than
5 per cent,

The Nagpur Report envisaged improvement and construction
of roads making for a total of 1,47,000 miles of hard crust rowds
and 2,533,000 miles of earth roads as against the cxisting milage
of 79,000 and 1,63,000 respectively and estimated the total cost,
at the 1943 level of prices, at Rs 450 crores. The Nagpur estimate
of costs was computed at 50 per cent above the pre-war prices :
at the present level of prices the estimate of works envisaged in
the Nagpur Report would be in the neighbourhood of Rs 1,000
crores. Making allowance for the parts of the country now falling
in Pakistan, the Five-Year Plan, as now formulated, would
cover only onc-eighth of what the Nagpur Report recommended,

Financial considerations have limited the scope and extent
of the Plan and we cannot bhut feel a little disappointed that
‘roads’ had to bear more than their proper share of the cut.
Having said so much we should also take note of the other side
of the picture. Between 1914 and 1949, in 35 years, the total
expenditure incurred in Part ‘A’ States on new construction
and improvement (as apart from maintenance) was Ry 75
crores, against which must be seen the Part A7 States” share
of proposed expenditure of Rs 50.59 crores on road development
during five years from 1951 to 1936. While in I8 years,
between 1928 and 1946, the total credit to the Central Road
Fund, the sole source of Government of India’s rowd expendi-
ture, amounted to Rs 25.31 crores only, and while c¢ven after
the assumption of responsibilities for the National Highways, the
Government of India  spent in three ycars upto March 1950
Rs 3.90 crores only on original works on National Highways, the
Government of India have now undertaken to spend Rs 31.21
crores in five years in the Central scctor alone. This is a
large progress indeed, mueh though we might hope for larger
things.
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ROAD FINANCE

Now that the necessity, as such, for the maintenance and
development of an adequate system of roads has been recognised
on all hands, our present problem is how to carry out the tasks
set bhefore us and how to find the necessary funds for the
purpose.  Nince the Nagpur Plan was formulated in 1943, the
scope and magnitude of the works proposed and the costs
involved have ¢ appalled”” many who looked at the problem
through financial considerations alone : they called the Plan
“ too ambitious.” When a country has to build almost from
seratch and make good the deficiencies of hundreds of years,
the plan for construction must necessarily be ambitious. The
realization of such ambitions is, however, limited by considera-
tions of available resources, technical and material, most of
all financial.

Roads in India are indire need of funds for their maintenance
to proper standards and for improvement. Money is also needed
for the construction of new roads. With the growth of motor
traffic and rise in prices of labour and materials, the “ road
bills  of the country have increased considerably in  recent
years. Types of pre-war surfaces have become inadequate and
efforts made to maintain inferior surfauces have entailed toa
frequent rencwal.

Upgrading  of surfaces would be more economical in the
long run if requisite funds could be found for this purpose.
The  Motor  Vehiele Taxation Enquiry Committee, 1950,
assessed that the total annual  requirement of funds for the
maintenance of India’s roads to reasonable standards and for
normal development (i.c., small scale development works not
involving new construction) would be about Rs 35 crores at the
present level of prices.  This amount excludes new construction
to be done on a planned basis for which works envisaged
in the Nagpur Report would require an outlay of Rs 1,000
crores as against which funds provided in the final Five-Year
Plan now amount to Rg 10475 crores from 1951 to 1936,
Financial eyebrows would at once be raised at this “* appalling ~
demand. But with the phenomenal growth of motor transport
as a source of taxation since 1920 funds for road works have
already suggested themselves.

MOTOR VEHICLE TAXATION

The Jayakar Committee (1928) had recognised that motor
taxation was ‘“a source of revenue for road development. ”” In
the year 1948-49 the Government of india and the Governments
of part ‘A’ States taken together collected Rs 28 erores-—sueh
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collections have further increased in the following vears from
various taxes on motor transport factors including customs daties
on motor vehicles, parts ind accessories, customs and (counter-
vailing) excise duties on motor fuel, motor vehicle taxes, and
a host of other imposts.

The total road expenditure of the Governments. Central
and PYrovincial, during this year was Ry 21.68 crores only. While
the States Governments collecting Rs 6.77 crores from motor
vehicle users spent Rs 1400 crores on road works, the Central
Government collecting Rs 21.05 crores from taxes on motor
vehicles and commoditics  required for their working and
maintenance spent only Rs 5.78 crores  including contributions
to the Central Road Fund, It will thus appear that while the
Part ‘A’ States spent on  road works from their revenues
more than double the amount collected from their ““ road-user
taxes, the Government of Tndia who collected 75 per cent of such
“user’ taxes diverted more than 72 per cent of these tax
receipts to non-road purposes.

GOVERNMENT A PARTNER IN THE
ROAD-TRANSPORT INDUSTRY

The Motor Vehicle Taxation Enquiry Committee, 1950,
recommended that Government should regard themselves as
partners in road transport undertakings as anational industry
irrespective of whether particular forms of transport were state-
owned or not. Government in the exercise of their public
functions, supply and maintain the roads which constitute the
main capital assets for transport undertakings. Government
spend money from public funds for supplying good roads to
the community and charge the other partners; the transport
users, equitable rent in the shape of various ‘“ road-user > taxes
on motor vehicles and motor fuel, for the use they make of
the roads. Looked at from this point of view, such taxes on
motor transport factors are composed of two separate clements :

(i) an element of ‘rent’, or requited tax, which is paid
by the transport factors as a charge, quid pro quo,
for the use they make of roads supplied and main-
tained by the Government; and

(ii) an element of ‘tax’ proper or unrequited payment,
which every constituent in the community has to
contribute to the general revenues of the Government.
It is only plausible and reasonable that this * rent’
portion of the taxes on motor vehicles and commodities
required for their maintenance and working should be
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ploughed back in full for the benefit of the road
account by spending it specitically on rvoad purposes.

In addition to the share of the road-user taxes, representing
the ““road-vent *” portion of xuch taxes paid by motor transport
factors, additional contributious are also required from the
general revenues of the Centre and the States as guid pro quo
for the “ community use ” made of the roads (apart from the
use made of them by the motor transport factors).

The Salter Committee in the U. K, (1932) had laid down the
principle that motor transport factors should pay for two-thirds
of the “voad bills™” of a country, the remaining third being
contributed by the general revenues. If these principles were
accepted, the ““road rent’ portion of Rs 30 crores “ user ™
taxes, together with a third as much from the general revenues,
would form the basis of o road fund which might be utilized
for the maintenance to proper standards of the existing roads
and their normal development.

THE FUTURE

For new construction cuvisaged in the Nagpur Report, or
previded for in the Five-Year Plan, forther funds would be
necessary. The Motor Vehicle Taxation  Enquiry Commitiec,
1950, suggested that  finances for this construction programme
should be found from a - ways and means fund 7 made up of
savings and surpluses, additional © development ™ grants from
the general  rvevenues and  of  loans raised for the purpose.
The exceution of a construction programme of the magnitude
envisaged in the Nagpur Report,  the beginnings of which have
been made in the Iive-Year Plan now under way, cannot be
financed entirely from revenues however husbanded @ resort to
capital sources outside the revenue account will be necessary.

The Royal Commission on Agriculture in India, 1931, were
of opinion that road development in India should look to cipital
sources for necessary funds instead of relving solely on current
revenues.  The Javakar Comittee, 1928, while deprecating
large schemes for road expansion financed from loans for the
servicing of which the revenues might have to he mortgaged for
long periods, recommended that construction and reconstruction
works might he suitably financed from short-period loans against
revenues  clearly in sight to cover terest and sinking fund
charges.  The  Nagpur Report expressed the view that ¢ if
national debt could be incurred for war, it could he incurred
for more construetive ends.” and suggested that the amortization
of loans for road construetion might he “extended over the
longest period ceonomically possible.”
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On arriving to inaugurate the Session the Minister Shri N Runga
Reddi wus received by the Executive Committee of the Congress,
in the centre of the photo ure Shri T. Mitra & the Minister.

Objections are often raised to the financing of road construe-
tion works from capital sources. Road works, it is said, are
unproductive expenditure in ax much as they do not produce
goods themselves. This view, if fallacious, needs examination
and refutation. As Mr. McKelvie, last year's President of the
Congress remarked, * We are too apt to take roads for granted as
we take mountains and rivers and the air we breathe,” and as
guch we too often fail to sce the obvious benefits arising from
good roads. If good roads cost money, an cffective system of
roads can very well be likened to a well-planned business,

Tt is a long-term investment. The Indian Road and Transport,
Development Associntion, some years ago, conducted a survey
in certain arcas of Bombay. The investigations revealed that the
financial benefits from road development in the area examined
amount to Rs 11.97 lakhs a year, whereas the roads xo developed
would cost, including construction and maintenance, something
like R 4.32 lakhs annually.

This would indicate that for every Rs 100 spent on roads
the return to thie community in various benefits would amount
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to Rs 277, Better communications would undoubtedly bring about
a direct increase in national wealth and a considerable increase
in revenues. Roads pay for themselves after they are built,
not before or simultaneously, and in the end they show up
as the trinmph of many hands. “ A country pays for its roads
whether it has them or not, and it pays more when it does
not have them.” How many times these words have been uttered
from the platform of our organisation and elsewhere. A belief
gained currency sometime ago that a lie repeated a hundred
times could assume the plausibility of truth. But no one would
suppose for the matter of that. that a truth repeated a thousand
times can ever depreciate into its opposite.

COMPARISONS

I would quote here u few passages from an authoritative
publication on the American Highway Policy which describes
the condition of roads in that country at the end of the nineteenth
century in the following words ;-

« Of all the great nations of the world America had the worst
roads..cooe e The American rural community
permitted itself to remain literally mired in the mud,
seasonally isolated from the energizing currents of social
and economic life............ It was a pattern that had
grown out of community self-sufficiency......... “With
respect to transportation rail-roads largely monopolised
the popular imagination........... With the trend toward
urbanism, it became apparent that wide disparities had
arisen in the rates at which improvements were being
made in the different media of transportation. Rail-road
service was being extended and technically perfected :
highway service, constituting an integral part of
practically all trafic movement, had wundergone little
if any nct improvement for fifty years. The rural
economy was restricled by eighteenth century standards
of mobility in an era when the urban population was
reaping the direct beuefits of modernised technology
and organisation. There arose a national undercurrent
of pressure for adjustments that would enable the rural
population to share in the new ways of life emerging
from industrialisation. Road Reform was Lit upon as
one of the most direct and obvious methods of achieving
this objective. ”’

This description of the American highway system, fifty-five
yoars ago, reads strangely similar to conditions obtaining in
India to-day. Yet, America was able by persistent application
of the ‘‘road-user” taxes to road expenditure completely to

3
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transform  these conditions: at present she has the best
developed highway system in the world.,  'This rapid growth of
the highways in the U. S, A, is atteibutable to two factors :
firstly the enormous increase in motor traffic in  the country
bringing with it large revenues on account of registration fees
and the ‘ gasolene taxes,” and, secondly, the determination
of the State and Federal Governments to devote the proceeds
of such special “ user taxes”’ to the improvement of the high-
ways over which the motor vehicles operated.

Inthe U. 8. A, these “ wser taxes” are mostly collected
by the constituent States and all but 10 per cent of such collec-
tions are spent for highway purposes. In 21 States the use of any
part of these funds for non-highway purposes is prohibited by
law.  Fven then, with the present level of development of motor
traffic in the U.S.A., these ‘user taxes pay for 61.8 per cent
of all highway expenditure, the balance of funds being found
from the general revenues of the Federal Administration and of
the States. Methods of highway finance in the U.8 A, have
amply demonstrated the proposition that the main highways can
be made self-supporting if the revenues from road wusers are
devoted exclusively to highway improvement.

THE CHIEF PROBLEM

A former Chairman of the Highway Transport Committee
of the [nternational Chamber of Commerce once remarked  that
‘“ the chief problem in the highway field at present is one of
finance.” In India, especially, such considerations of finance
have clouded the horizons of the most imaginative of our
planning enthusiasts.  The number of motor vehicles in India
has not yet reached the figure that the U. 8. A. passed nearly
forty years ago. Multiplying the number of motor vehicles
will not avail while roads do not for the most part exist and
while, even where they do exist, they remain incapable of hearing
any appreciable volume of motor traffic.

Total revenue receipts from ¢ yger taxes ”—till  now
such special ¢ user taxes * are paid only by motor transport,
factors-—will thercfore not be ncarly cnough to feed the funds
for our roads. But even to the extent to which they are
available, diversion of these “ user taxes ” to other than road
purposes thwarts the interests of transpors planning in the
country. Urban traffic congestion remains unrelicved : village
roads remain unbuilt: and  sound  long-term road planning
suffers in consequence.  Such diversion frustrates the country’s
programme for road development which works under constant
inhibitions in having to depend on the vagaries of annual
legislative sanctions instead of being fed from “ road user ™
taxes which can he foreseen with o fair degree of aceuracy.
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Speaking of highway finance, we have always felt that it is
not enough to provide requisite funds for our road works. The
present budgetary system pursued by the Covernment also needs
revision. At present grants are given for road works on a yearly
basis, unspent moneys lapsing at the end of a financial yvear.
Such yearly grants, morcover, arc subjeet to curtailment before
allotments are actually handed out, and allotment of funds made
late in the vear would often entail wasteful and uncconomiecal
working for fear of lapse.

We in Bengal have cxperienced especial difficultios in this

linancial procedure which cuts across our working scason from

November in one financial year to June in the next. The Nagpur
Report had recommended that, in the interest of continuous
road development in the country on a planned basis, the Road
Plan should be enjoined asx a statutory authority.  The Motor
Vehicle  Taxation  BEnquiry Committee, 1950, endorsed these
recommendations and suggested that funds for this Boad Plan
should be set apart by a statute and made  over into  non-
lapsable Road Funds, so that expenditure at an even minimum
pace might be ensured and violent fluctuations from year to vear
nmight not oceur.

The Motor Vehicle Taxation Enquiry Committee cited the
example of the U, S AL where the State authorities kuew, two
vears inadvance before work on a project commenced, s {0
what Federal grants would be available for the purpose.  Such
grants, onee announced, could he taken on o ©* matching 7 hasis
(the State authorities undertaking to  raise equivalent  funds
from their own resources within three vears after constructions
actually commenced @ and the grants would not lapse hut wonld
be available for expenditure 11l the particular project. was
completed.)

This Congress has been urging for years past that the Central
Highway Fund and the States Road Funds be instituted on the
same  non-lapsable basis, and that all moneys to be made
available for road expenditure of the various administrative
authoritics be credited to such non-lapsable Road Funds, The
authorities responsible for the roads will then be tolerably sure
within reasonably close limits as to what funds will be available
for roads in their budgets for a number of years ahead. It
is gratifyving to learn  that the Government of India is now
considering legislation embodying these very principles.

Before I elose T must apologize to you for the length of my
address and thank you for giving me a patient, hearing. | now
request: you, Sir, to inangurate this, the 17th Session of the
Indian Roads Congress.

—() —
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Conference. We have all listened to an interesting and instructive
address of the President of this conference. The President has
told you that the Indian Roads Congress met last time in Madras
in the month of February 1945 and I hope that between then
and now you would find much in Madras State which would
justify the creation of the Highways Department. I find from
the records that the Indian Roads Congress was started in 1934
and that the membership of the Road Congress has risen from 73 in
1934 to 1672 in 1952. This increase in the membership testifies
to the popularity and uscefulness of this Institution, though the
membership does not hold out any material rewards. T find that
the organisation advises the Governmenton technical matters con-
nected with roads. Tt is really gratifying to note that the Nagpur
Jeport of 1943 really a very valuable document (fO.nIleCt.Od with
the improvement of roads, is the result of deliberations in these
conferences. As you all know. the roads had been under the
control of cither the District Boards or the Taluk Boards and the
Kngincers who were in-charge of roads upto the district level
were under the control of the local bodies. It was felt by many
that when there were slow moving vehicles on the roads, the roads
did not require much attention ; at any rate not as ml_lch as they
require now. But after the advent of tll(}' motor vehicles, better
roads were required for plying motor vehicles and everyone 1.1“],3
been asking for a better road. The State has been expending
considerable sums of money over the making of new 1'()z.|.ds like
cement concreting, ete. and maintenance of rozmds,' taking into
consideration the intensity of traflic on the par’mcu!ar roads.
Bvery effort is made to give a better kind of 1:0&(1, consistent with
the allotment made by the State. '.[‘he nghways' Department
in for a great deal of criticism for the simple reason
that most men use the roads vver_vvda.y and therefore they come
under the fire of public criticism. '\/01':\7‘ oftvel,l‘adv_ersc criticism on
the condition of roads is not justified. The ignorant layman
without knowing the real cause for. 'tho condition of the road
blames the engineer for the bad (,‘OI](lltl'Oll of the 41~oad. . lack of
finance is rarely accepted little knowing that the maintenance
of roads is only one of the many duties and lelgatlons‘tlmt.t}}m
State has to discharge. Projects in Irrigation and J&ICCtl"lC‘lty
are given top priority to make up tzl‘c food deficit and provision
for Highways is considerably cut. Fhat is so in the Pive-Year
Plan relating to the Madras State.

T am grateful to the President for the compliment paid to the
Madras State that Madras is an advanced r'ml(upost in our High-
way to progress. Let me in this connection pay my tribute of
praise to the engincers working in the Highwavs, Trrigation and
Electricity in the Madras States for the good work they have heen
doing and for the efticient discharge of their duties and 'thc. very
high standard of proficiency and integrity they are maintaining

comes
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As Minister for Public Works, 1 get requests from the Centre as
well as from other States that the services of the Madras Engineers
might be loaned to them on higher salaries. Very often 1 have
to displease the engincers by refusing to lend them as this State
can ill-afford to part with any of its trained cnginecrs 1 view
of.the large projects that this State has undertaken. Very soon
this State would be confronted with » serions problem of how best

to continue the engineers working in projects which are nearing
completion,

You have puid o compliment in your Presidential address
that Madras has been the first State to create u separate Highways
Department. The Madras State has taken into account the views
expressed by organisations like yours and has created that
depuartment and it is up to the department to justify its continu-
ance.  Let me axsure this conference that the resolutions passed

by you will be given the greatest consideration by this
Government.,

Madras has been spending a considerable sum over roads.
‘The expenditure has risen from Rs 375 lakhs in 1946-47 to more
than Rs 800 lakhs in 1951-52. This amount has been found
inadequate to meet the needs of the roads. Madras State has
got the largest mileage of roads (ic., 43,498 in 1951). Still it
tmust be observed that most, of the villages are not wccessible for
want of roads. There are 36,000 villages in the Madias State and
only 12,000 villages containing about 64% of the population is
being served by the existing road system., A very large number
of villages is still away from the road system. Even the so-called
tural roads in most cases are passable only in dry conditions. I
should like to mention in this connection that there are lnrge
tracts in our State known as REGADU or black-cotton soil and
this soil presents g very difficult problem for engineers in road-
making. When the soil is dry it can stand a very high pressure
und presents a very smooth surface which cal carry even very
heavy motor vehicles; but after rains, the soil becomes so soft,
when it is wet that even w man cannot walk without sinking his
fect in the mud. Tt is very gratifying to note that our engineers
are tackling this problem and there is a Soii Laboratory
established in Madras State which is carrying out tests and
experiments to maintain roads satisfactorily in black-cotton
tracts with sand admixture to correct proportions. The lack of
bridges and crossings is also a serious obstacle to traftic of all
kinds in Madras State. There is a great need for providing
suitable crossings and we have heen taking up number of bridge
works © but we have not been able to provide bridges over all
streams and rivers wherever necessary as our finances are limited,
During the short period that I have been as Minister of PwWb,
I have been faced with the problem of eliminating expenditure
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:Voa.\'sl Department is compelled to cutrust th{; \V(;)rk to cmlcm;ticwlouﬁ
3 ing - met wxecution.  Under similar cir -
t having any other method of execu hder s reum-
:lt?mces t}%o Irlb'ligation Department in the Madras .bmtel ufldOlt?(l)\g&
‘t() excc’ute the work departmentally. 1t has yl_elc_ic(r ttvry '%nce
resuits It has provided an opportuity for gaining (.\1)0[1‘}1 1co
to ou;‘. young engineers and it has als({ saved som(\‘, 'mon‘e{ ?0 i] 1
St&te "We are not at the mercy of big c(»xlt-r:t}cLOLblem( : W 11‘@(;]
E Cdi is St hether departmenta
i ' scuss this question, viz., whey . !
o \b;:)lil t\J(())fdlv::)rks cannot be undcrta,k'en ln‘thg nghwlz?_yb
FB(GCU tment also. ‘There is also another point which 1 wogld 1kc
epﬂzé considex". Very often on the floor of the Logls]at:}w
f\(ll:embly I have been faced with questions relating hto t}, 1(3‘
rc'\;ision of estimates—one estimate going iugher ‘tihir(i ttl}ll'(;c;) uﬂ
. g imes the estimate 1s revis .
same work and sometimes th iod th ot
fg rvtc}ll'e necessary that both in the interests of the B;clttc t((L)nsd Ctrlllg
)eoplg it should be known definitely what th? ‘}Statem:mg )mhll)cms
ivhen it embarks on a particular proljcctt,.lD lwls%ovmlmlwmn ns
i ; ) P 8 d 3
i H ar to be simple to you; but to lay \
1u1%2:t;££:‘;g justify the actions of the engincers In ])'l.ll}l)ll];)l Of,Oli
ltll?c( floor of the Assembly, they are all difficult. [th 1{n (JR%(io]:
if an authoritative solution can be given by the Indian Road:

Science Congress. . ‘
2 ¢ & very long time. 1 hope tlm.t you
I have detained you i¢ hope that you
will find your stay in Madras very comfortable and conge
your discussions. f
Let me once again thank youw for
inaugurate this Session.

having asked me to



MESSAGE FROM

Shri O. V. Alagesan,
Deputy Minister for Transport & Railways,
Government of India

I send my grectings to the Highway Engineers who have
gathered at Madras for the 17th Session of the Indian Roads
Congress,

India has embarked upon her first Five-Year Plan with high
hopes.  'T'he success of almost every phase of the Plan depends to
a large extent on India’s Engineers.  The Central and State
Governments of India place great reltance on the country’s engi-
neering talent and are confident that it will bring to fruition the
plans on which the future of the country largely depends.

India’s Highway Engincers have heen in the \'.111;;1.1;1,1'(1 of
planners: it is they who showed the way by producing  the
Nagpur Plan. 1 have full confidence that they will also lead the
way in executing the Five-Year Plan.

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

[ have great pleasure in sending my good wishes for the
suceess of the Nession,

T am well aware of the significant role played by the Indian
Roads Congress in stimulating thought and rescarch regarding
the construction and maintenance of roads and bridges. |
consider that the roads proegramme of the Five-Year Plan is its
most important part. I hope this Session of the Indian Roads
Jongress  will disenss the means and wayvs of execeuting this
programme as speedily and efficiently as possible,

P

Message from the President, the Institution of
Engineers (India).
On  behalf of Institution of Engincers (India) | send most

cordial greetings and good wishes to the Seventeenth Session of
the Indian Roads Congress.

TECHNICAL EXHIBITION
Seventeenth Session
Madras. February, 1953,

A technical exhibition was organised on the Government
House Lstate where the Nession was held.

The exhibition which is now a regular feature of the Annual
Session is organized to bring home to the layman the importance
of roads in the national economy of the country and to educate
the engineer about the latest methods and machinery used in road
and bridge construetion.

Shri € Subramaniam, Minister for Finance, Madras,
opening the LR, C. Exhibition at Madras,

The exhibition wax opened on the Sth February 1933 by Shri
C. Subramaniam, Minister for Finance, Madras, who went round
all the Ntalls.

Speaking on the oceasion, the Minister said that the Stade
Government  was vitally interested inroad development,  He
aobserved that communications were the nerve centre of the various
developmental activities and naturally they were greatly interest-
ed in the development  of these  communications.  In this con-
nection he stressed the duty of the engineers in making the Five-
vear Plan a success, as far as communications were concerned,
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Shri C . Subramuaniam, addressing the delegates when he
inaugurated the exhibition

He expressed the hope that the public at large wonld take
advantage of the exhibition and get therefrom an idea of the
intricate processes involved in road-making.  In these davs of
democracy, the Minister remarked, it was necessary ihat tlw.po()-
p]e_shoul(l know what the experts were doing. “ We  have to
satisfy the taxpayer that he is getting his money's worth.”

The Ministor further said that atpresent they were importing
raw materials like bitumen af a high cost for road-making N:
doubt bitumen roads were better and  lasted longer. Hut?-ﬂwr(-
was great need for developing local materials of construction.  In
this copnectiml, he referred  to the lignite mines in Nouth India
and said that if they were suceessfully exploited, it might e
possible to manufacture hituminous hinders loeadly and at cheaper
couts.

The exhibition remained open throughout the Session week
and attracted large crowds.  Many cducational institutions

TrecuNIcaL Exmsirion 23

Watching a Practical demonstration.

of Madras brought their students to see the exhibifs which were
highly educative and informative.

The exhibits included models, photographs and explanatory
charts of roads and  bridges, and machinery and materials used
for the construction of the modern roads.  Demonstrations of the
actual working of the equipment were given.

The following organizations took part in the extibition.

1. Government of India, Roads Organization

Statistical and graphical presentation of data re-
garding road development, vehicles, ete. Broadsheets
entitled  Roads for To-morrow 7 ax programmed in
the Nagpur Plan. Proposals for road development
under  the  Five-Year Plan. Sample copies of
periodicais  received in the library of the Roads
organtization,

2. Buildings and Roads Rescareh Laboratory, Karnal,
Punijab.
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3. Highways Deptt.  Researeh Laboratory and Highways
Deptt.  Workshops. Madrax,

After inaugurating the exhibition the Minister went round
the stalls,  He is seen inspecting the stublised
s0il madels in the Kurnal Laboratory stall.
4 Some State Governments contributed  charts and maps
depicting their road development plans for the future.

This needs no caption

TECHNICAL LXHIBITION 225

5. Firms

[, M/s British Insulated Callender Cables

2. M/s Burmah Shell Oil ('o.

3. M/s Insulated Cables.

4. M/s Conerete Association of India.

5. M/s Dalmia Cement (Bharat).

6. M/s Dunlop Rubber Co.. Ltd.

7. M/s Garlick & Co., Ltd.

r

M/s Greaves Cotton & Co.. Ltd,

9. M/s Heatly Gresham Ltd.

10, M/s James KEngineering C'o.

H.  M/s Kailash Bros.

12, M/s Kamani Iingineering Corporation Ltd.
13. M/s Larsen & Toubro Ltd.

14. M/s Marshalls Sons & Co. (Tndia)

15.  M/s Millars Timber & Trading Co., Ltd.
16, M/s Shalimar Tar Products (1953) Ltd.
17. M/s Simpson & Co.

IS, Mjs Standard Vacunm Oil Co,

19, M/s Stressed Conerete Construction Litd.,
20, M/s Turner Hoarse & Co,
21, M s Willinm Jacks.

LECTURES, PANEL DISCUSSIONS, AND TECHNICAL

FILMS
Lectures

An interesting talk on the © New Punjab Capital at Chandi-
garh ”? was given by Shri P. L. Varma on the 11th February. The
same afternoon, Shri B. D. Puri, Secretary, Board of Engilim(‘ring
Research, spoke on the funetions of his Board.

Panel Discussions

In order to exchange view on the practice adopted in India
for the construction of cement concrete pavements and to take
stock of the expericnces of various members, a “ panel 7 discus-
sion was arranged on the 1lth February. Farlier a brief question-
naire to indicate the basis for discussion and o summary of the
replies received from the States were cireulated. Information
collected by the Conerete Asrociation of Tndia was also circulated.
The Panel diseussion proved to be very popular and attracted
many speakers.

Technical Films

In the evenings technical films connccted with highway
engincering were shown. In spite of the many attractions of the
"
City of Madras, the shows were well attended by many local
people besides the delegates. i '

— | ) —



Minutes of the 40th Council Meeting of the
INDIAN ROADS CONGRESS
Held at Madras on the 7th February, 1953

Present

T. Mitra—DPresident

F. P. Antia
M. L. Bah!
C. M. Bennett
U, J. Bhatt
P. V. Divatia
N. Durrani

C. J. Fielder
(toverdhan Ial

1". N. Mahida

H. . Mathrani
M. S. Mathur

(i, M. McKelvie
M. JMeeran

(', P. Misra

. A, Nadirshah
. K. NWambiar

W, AL Greifiiths K. Ramaswamy

R. N. Joshi P. N. Roy

K. K. Kartha R. C. Roy

Ci. H. Khan T.t. Col. K. C. Soni
D. N. Khurana P, I.. Varma

J. M. Trehan—S8ecretary.

The following Co-opted Members attended

M. F. Beg Sri Krishna
N. V. Modak k. Zipkes

The following attended by invitation
K. F. Antia 1. N. Shenoy
A, K. Sen I, Sunder Rao

1. Confirmation of the Minutes of the 39th Council Meeting,

The Mmqtes of the 39th Council mecting held at Simla on
the 30th April 1952 as published at pages 478 to 478 of Volume
XVI-4, October 1952 of the Journal of the Indian Roads
Congress were confirmed.

2 Approval of the Minutes of the Executive Committee
Meetings.

The minutes of the meetings of the lixecutive Committee
held at New Delhi and Madras on the 21st October 1952 and the
7th February 1953 respectively were approved.

3. Audit Report for the year 1951-52.

The Report of the auditors for the year 1951-32 was
recorded,
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4. Draft Report of the Council to the General Body of

Members for the period Ist January 1952 to the
31st December 1952

The draft report was approved.

5. Budget.

The budget estimate for 1952-53 and the supplementary
budget estimate for the period Ist December 1952 to the 30th
September 1953 were approved.

6. Papers for the Journal of the Indian Roads Congress.

The Council discussed the question of securing Papers for the
Journal of the Indian Roads Congress. It was explained that
this question will be discussed by the Chief Engineers in their
meeting also. It was suggested that every State . W. D. should
send at least one (and if possible two) Papers for ecach Session.
The enginecring firms who are Associate Members of the Congress
were also requested to advise their engineers to send contributions.

The following members promised to ohtain Papers for the
next Session,

1. M. L. Bahl 6. M. F. Beg

2. . M. Bennett 7. N. Durrani

3. M. S. Mathur 8. K. A. Nadirshah
+. K. K. Nambiar 9. A, K. Nen.

5. Shri Krishna 10. R. N. Joshi

11. U. N. Mahida

7. Amendment to the contributory Provident Fund Rules of
the Indian Roads Congress.

The Council agreed with the recommendation of the Executive
Committee that the following revised rule should be substituted
for the existing rule No. 11 (1) of the Contributory Provident
Fund Rules of the Indian Roads Congress.

Revised Rule 11 (1). ¢ The interest accruing on the balance at
the credit of a subscriber shall be calcula-
ted when the balance is made at the end of
each year or when the account is closed.
The interest will be at the rate of three per
cent per annum, compounded annually, on
the average sum, calculated on every com-
plete sum of ten rupees, standing at the
eredit of the subseriber during the year.
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The rate of interest may be moditied as
and when the Executive Committee deem
tit. The profit or loss arising from thiy
method of caleculating the earnings of the
Indian Roads Congress Provident Fund
will be credited or debited to the Indian
Roads Congress (leneral Aecount’.

8. Building, Museum and Technical Fund.

The Council noted that the Executive C‘ommittee had agreed
to the change of the head  Surplus Account " in the Balance
Sheet to ¢ Income and Expenditure Account ’’ and to the transfer
of & sum of Rs 1,26,003-14-9 to a new head ‘‘ Building, Museum,
and Technical Fund’ This includes the amount of Rs 6,932-1-0
standing in the Life Membership Reserve.

Further. the Council agreed that future contributions under
the head ¢ Life Membership Reserve’’ should also be credited to
the new head ““.Building, Museum, and Technical Fund .

9. Formation of a National Group in India of the Inter.
national Association of Bridge and Structural Engineering

The Council agreed with the recommendation of the Execu-
tive Conimittee that the Indian Roads Congress should take up the
work of organizing the National Group of the International
Association of Bridge and Structural Engineering when it i
decided to set up such a Group in India.

10. Award of Medals for Papers to Council Members.

The Council agreed with the recommendation of the Papers
Subcommittee and the Executive Committee that papers written
by Council Members should also be eligible for the award of
Medals. It was decided to refer this matter to the (feneral Body.

11. Additional office accommodation for the Museum of the
Indian Roads Congress.

The Council agreed with the recommendation of the Executive
Committee that the Government of Tndia, Ministry of Transport,
should be requested to build some rooms for the proposed
museum of the I[ndian Roads Congress in the Jamnagar House
compound in addition to meeting the requirements of the Ministry
of Transport, Roads Organization for more accommodation in the
same place.  After Government agrees to the proposed extension
of the existing buildings, the Indian Roads Congress will ofter to
pay rent for the additional accommodation provided for them or
to pay the cost of the additional rooms needed by the Congress.

Minutes of the Business Meeting of the
INDIAN ROADS CONGRESS

held at Madras on the 11th February 1953.

The Seventeenth Annual General Business Meeting of Mem-
bers was held at Madras on Tuesday the 11th February, 1933, at
10-30 A M. 1In all 226 Members and 5 invitees (names and parti-
culars in Annexure I) attended the Session.

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

The minutes of the last Business Meeting held at Simla on
the 29th April, 1952, as printed at pages 445 to 475 of the Journal
Volume X VI-part 4-October 1952 were confirmed.

3. Audit Report.

(i) ‘The Audit Report for the period lst October 1951 to
the 30th September 1952 (Annexure II) was re-
corded.

(ii) 1t was decided to re-appoint M/s Walker, Chandiok &
Co., Chartered Accountants and Auditors, Delhi to
audit the accounts of the Indian Roads Congress,

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

"The Report of the Council (Annexure 111) was taken as read
and approved.

5. Award of Medals and Prizes to Council Members.

The General Body reviewed their decision taken at the Jaiput
Session in February 1946 and nccepted the recommendations of
the Exccutive Committee and the Council that hereafter members
of the Council should also be made eligible for the award of prizes
and medals for Papers contributed by them to the Indian Roads
Congress Journal.

6. Resolution of thanks.
The following resolutions were passed with acclamation.

(1) The Indian Roads Congress thank the Government of
Madras for their kind invitation to hold the Seventeenth
General Nession at  Madras and  for the very efficient
arrangements made in connection therewith.
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The Indian Roads Congress thank Shri N. Ranga Reddi,
Minister for Public Works, Madras State, for inaugurat-
ing the Seventeenth Session of the Indian Roads Con-
gress and for his permission to print his address in the
Journal of the Indian Roads (ongress.

The Indian Roads Congress thank Shri O. V. Alagesan,
Deputy Minister for Transport and Railways, Govern-
ment of India, for his inspiring message to the Members
of the Indian Roads Congress.

The Indian Roads Congress thank His Excellency Shri
Sri Prakasa, Governor of Madras, for his kind message
and good wishes for a fruitful Session of the Congress.

The Indian Roads Congress thank His Excelleney, Shri
K. Santhanam, Licutenant Governor of Vindhya Pradesh,
for his message of good wishes and encouragement to the
Members of the Indian Roads ("ongress.

The Indian Roads Congress thank Shri C. Subramaniam,
Minister for Finance, Madras State, for kindly declaring
open the Technical Exhibition organised by the Tndian
Roads Congress on the oceasion of the Neventeentl
Session and for his Address on that occasion.

The Indian Roads Congress thank Sir Kenneth Mitchell,
Past President, Institutions and other well wishers who
have sent messages of goodwill and encouragement.

The Indian Roads Congress thank Shri K. K. Nambiar,
Chief Engineer, Shri K. Ramaswami Reddi, Deputy
Chief LEngincer, Shri K. Namasivayam, (in charge of
exhibition arrangements) and Shri G S, Gonanaprakasam,
{(Local Organising Secretary), officers and other staff of
the Highways Department, Madvas for the execellent
arrangements made by them for the Session and  for the
convenience of the delegates.

The Indian Roads Congress thank the firms and Govern-
ments who participated in the technical exhibition
organised at this Session and offered technical films to be
screened.

The Indian Boads Congress thank the varions authoritios
and  Tustitutions who kindly aflorded facilitice  to
delegates to visit their works and Institutions.
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7. Scrutineers for the Election of Council of Members.

Messrs (. J. Fielder, C. M. Bennett, P. L. Varma and
Goverdhanlal, were appointed serutineers for the election ot
Members to the Council under rule 9-i of the Rules and Regula-
tions of the Indian Roads Congress,

The following announcement was made from the Chair
with regard to the elections:

“Only those members of the Congress who are not in
arrears regarding their subscription are entitled to  vote.
Voting slips will be given to those Members who wear
their badges and give their roll numbers

3. Elections:

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

F. P. Antia . A, Nadirshah
.7, Fielder L. R. Patel
R. N. Joshi Sujan Singh
. Representative of District Board Engineers.
5. Gupta.

h. Representative of Municipal, Improvements Trust
and Cantonment Engineers.

M. Meeran.
i. Representatives elected by the General Body.
W. A. Griftithx N. . Nayak
C. P. Misra K. V. Thadaney

). Under rule 9-a, b, c and d the following were nominated
by their respective administrations as Members of the
Council :

9-a Name of participating Name of representative

Administration
Assam . N, Dutt
Bihar M. L. Bahl
Bombuay U. N, Mahida
Madhya Pradesh KL Batra
Madras K. K. Nambiar

Orissa C. M. Bennett
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N . ‘ LIST OF MEMBERS WHO ATTENDED THE SEVENTEENTH
Administration Name of representative SESSION OF THE INDIAN ROADS CONGRESS
Punjab D. P. Nayar HELD AT MADRAS IN FEBRUARY, 1953.

Uttar Pradesh M. S. Bisht No ol delognies Wi
West Bengal T. Mitra LN ame date o o ropabs W
Hyderabad Deccan D. V. Rao oA Name of Sate cfc. :\vttemled 1_)he LRrC.
Jammu & Kashmir G. H. Khan rossion:
Madhya DBharat P. V. Divatia ABSTRACT
Mysore K. 8. Gangadhara 1. Government of India :
Pepsit Raghbir Singh (a) Ministry of Transport, Roads Organisation. 20
Rajasthan Kishore l.al (b) Engineer-in-Chief’s Branch e 4
Saurashtra U..J. Bhatt (¢) Central P. W. D. o3
Travancore-Cochin K. K. Kartha (1) Central Water & Power (ommission .2
9% b Engineer-in-Chief Army ) (e) .Planning (Jf)mmiﬂi(m . e 2
Headquarters Brig. J. 8. Dhiilon - Council of Scientific & Industrial Research ... ¢
9-¢ C.P. W.D. M. 8. Mathur 5. Assam w2
‘ P ) - t 1. Bihar o 13
9-d Consulting Engineer (Roads) H. P. Mathrani 5. Bombay o
. Madhya Pradesh e 9
7. Madras e B4
8. Orissa e 8
9. Punjab e D
e 10. Uttar Pradesh .. 1
11. West Bengal e 24
12. Hyderabad 4
13. Jammu & Kashmir 4
14. Madhya Bharat 1
15. Mysore 3
16. Patiala & East Punjab States Union )
17. Rajasthan 6
18.  Saurashtra 9
19. Travancore-Cochin 4
20. Bhopal 1
21. Coorg 1
22. Delhi 3
23. Kutch ]
24. Tripura 1
25. Vindhya Pradesh 2
26. Pakistan 1

Total ... 231



LIST OF MEMBERS WHO ATTENDED THE
SEVENTEENTH SESSION OF THE INDIAN
ROADS CONGRESS HELD AT MADRAS
iN FEBRUARY, 1953.

Na. ol No. Name

GOVERNMENT OF INDIA
(a) Roads Organisation (Ministry of Transport).
1. Gopalan, P. V. (Invited).
2. 87 Claverdhan Lal.
3. 1078 Gurusahani, B, L.
4, 785 Har Dayal.
b, 1288 Mathrani, H. 1.
6. BE MeRelvie, G M.
7. 1146 Menon, M. D.
8. 705 Mirchandani, N. .
9, 1702 Mukerjee, .
10, 950 Nagarsheth, M. .
11. 885 Poonen, . .
12, 724 Rajagopalan, S K.
13, T2 Ramaswamy, NS,
14, 1280 sadarangani, P
15, 39 Shenoyv, B.N.
16. 1210 Subbiah, . P.
17. 723 Subrahmanyam, .1,
18, 384 sunder Rao, H.
19. 637 Surya, N. S
20, 018 Trehan, J. M.
(b} Planning Commission.
21, 1721 Parthasarathy, (. N,
22, . Zaman, A, (Invited)
(¢) Engineer-in-Chief's Branch.
23. Bhagyan, (. D. (Invited)
24, Deb, A K. {1nvited)
25. 1172 Raheja, M. 1.
26. 16 sSoni, K. .
(1) Gentral P.W.D.
27, 1726 Krishna Murti, M,
28 418 Mathur, M. S.
20, 1244 fama Rao, N.

B8

34

$0,
+1.
42,

43

44
15.
46,
47.
18.
+49.
50,
5l
52,

A3.
84,
b,
56,
57,
58,
by,
66,

Roll No.,

Bursiness MERTING

ot
@
t

Name.

(e} Central Water & Power Commission.

1769
1374

Hotchand H. Mamtani,
Kanwar Sain.

COUNCIL OF SCIENTIFIC AND INDUSTRIAL

1625
%33
1790
847

15345

17140
1140

399
1634
1740

471

434
1250
1343
1291

733
1630
204
t103

836

118Y
32
1241
1739
858
1248
1124
1430

RESEARCH.

Gousalues, O, K, D,
Ivengar, R. k. N.
Puri, B. D.  (Invited)
Sankaran, K. S,
{'ppal, H. L.

Zipkes, I,

ASSAM.

Choudhuri, A\
Putt, )N,

BIHAR.

Bahl, M. 1.
Chakravarti, A O,
s Gupta, 8.
Gupta, N.

Misra, C. P
Nand Kishore Prasad.
Nilkanth Prasad.
Nilkanth Sinha.
Prasad, B.

Prasad, G.

Roy, B. N.

Sinha, 8. N.
Sirear, 8, M.

BOMBAY.

Amin, M. 1.

Antia, F. P

Antia, K. F.

Desai, 1. €.

tiandhi, 3. 1.
Covindarajula, 8. P
Tvengar, . [ N
Joshi, R. N
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H. Na. Boll No. N S No. toll Na. Nae
41, WA torishoren, 40 O K 104G, 1373 Maladevan, O, R.
$2. G306 Macha, T K, 11, §717 Mabadevan, S H.
43, 553 Mahida, U N 102 e Meeran. M.
G4 1u02 Melita, &, 5. {03, i Muthukumaraswamy, 5.
6B, )71“ )h}n{)n‘ ’;'l ‘\} 1”4 454 \dﬂdu ~. 1: B
66, ti Modak, N V. 15N 742 Namasivayam, K.
67. 1735 Morarjy, N, ¢, i 26N Nambiar, K. k
88, 23 Nuadirshah, K.\ I XEr 1640 Nandagoypal, G
64, 1479 Narke, §. P tos. 1744 Narayanuw, M. L.
79, §723 Nate, N,V T 1710 N, M. R.
7t 163 Regr, DY, iy 660 Nayak, 8. C _
78. 376 Sandbawalin, NN, {1 1082 {’;uimun:ybh;x-}n‘ A
73, [ RES Shivdasani, P D 132, 672 Patrulu, P8
' 113 <13 Prabhala, B
3 2 114 1743 Prasada Rao, A, M. V.
§ MADDYA PRADESH 1A, 1126 Puanniah, 1 8.
74, 1725 Andliare, N, AL 116 $U% g, PPV
i5. 373t Dikey, 4.7 T {750 Rija Lo, 1N,
ne 63 Ghanefinr, V. I . fis £$93 Rajn Ratns Mudaliar, Ko M.
i 1748 Qokint Chad, (RN 5% Ram Mohan Rao,
ELR Ritte Khurana, 1N 12t 1113 Fama Natha Beddy, T. AL
74 1692 ke, 1 K. 124, 1745 Rama Hao, P,
8O 1324 Nethi, V.f 1922, 347 Ramaswamy Reddi, K.
{23. G649 Rangaswamy, 7. V.
7. MADRAS 124, 94 languswamy, V. h
1235 108 Rangaswamy, V. 5.
"1 1673 Amistha Boo, K 126. 1013 Rao, B K. V.
“fi 4494 Chandrase i haran, 8 ¢ 127. 876 teddy, COK.
83, 15494 Damodaram Nairhy, AN 198, {232 Samad, M. A .
3% 604 Um’m;ximx, | S 129, 1662 Natyanarxyatid, K,
na 246 Purrani, N 130. 1610 Sabyanurayaia }{ao, AR
86, 1718 Ghanaprakason, (4 X 131, 472 Seshagirt Rao, N.
NE 1284 Uolikere, . R, ' 132, 602 Nivaswamy, ;}\ R
;g 88 Geiffiths, W, 8. 133, 1008 ::Sriuivasam I\;. .
”;}‘ 14;‘: dacoh Potors (arlick & (' ! 1'3:% i‘z—}f} f‘{ll;))i:t ﬁz‘u), {}
91 14497 Jaxuraman, B, 135, 1647 Subba tno, 2 b
42 i - Kamath, M. N 136. 1312 ,‘?nbran‘mnm}n, .8,
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145.
144,
147,
148,
14
150,
151,

152.

T TS ]
=TT W

158,
159,
160,
161.
162,
163.
164,

165.
166.
167,
168K,

169,

170.
171
172
173.
174

175.
176,
177
178,
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ii(»ll No.

S92
407
1242
1400
191

43
1426
1505
1556
1202

41

231
Hi62
1729

10,

11.

Name

8. ORISSA.

Bennett, ¢ M.
Bhanja, M. M.
Das, K.
Das, N. .
Das, P (.
Mumtaz Ali.
Padhi, X B
Parija, K. ¢

9. PUNJAB.

Basant Ningl.
Dogri, . N,
Gurcharan Singl,.
Tandon, G, K,
Varma, I, 1,

UTTAR PRADESH

Agarawala, b, R
Banerji, P, K.
Bhatuagar, P, N,
Bishnoi, \. 8§
Charan, N K
Chaturvedi, . (v
(:());l|. Nl
Mathur, K. (.
Raghavan, p.
Sinha, K,
Sriv:tst;ewu, Mop

WEST BENGAI,

lilmtbuchmyyu, B, B (Heatly &

Gresham).
Chatterjee, b,
(}]mt\rerj(‘o, L
Das, T, M.

Dax Gupta, A, K,
Das Gupta, 3. 8
De. K.
Fielder, (')
Ghosh, . N
Ghosh, b, p

174,
150,
I8t
182.
183,
184,
185,

1586,
187,
IS8,
189,
190.
191.
192,

193,
1494,
1935,
196,

147,
98,
199.
200,

201,
202.
203.
204,

205
206

207

2018
200

201l No,

1050
1230
936
1566
5l2
316
46

2
1544
766
1727
1 o0
1340
1728

337
1552
1672
1723

14.

1608
L5745
1731
1710

179
775
1668

1OON
FOr3

Busingss MEETING

Nanme.

Ghosh, M. B,
Guha, M. K.
Gupla, NN,
Laha, N, K,
Marile, T. P,
Mitra, 1.

BRR

Nambiar, A M. ( Associntod [xports.

lmports Copn.y,
Putel, .. 12
Ray, S, N\,
Roy, R, ¢
Nen, D, P
Sen, ROB
Narkar, B, N,
Talpatra, S, K.

HYDERABAD DECCAN.
Joshi, NV,
Malkote, R, S,
Narasimham, J, N,
Ramaswamyv, K.

JAMMU & KASHMIR.
Khan, o H.
Narhoo, N.

Qazi Mohd \fzal,
Vaidya, GO H.

MADHYA BHARAT.

Divatia, P. V.
Ghatpande, (00 N
Hari Shankar.
Ranghvi, (', 11,

15. MYSORE.

Gangadhara, N, S,
Kumar, \.
Manchiginh, M. 1y,

1. PEPSU,
Gill, 0N,
Tagdeva Singh Mieya
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210
21
212
213
214

215

21s.
219.
220.
921,

Ky

222.

228,

220,
230.
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Roll No.

526
1751
SOO
<34
1714
1719

214
1600

S0l
1654
1021
1659

444

448
40
1432

17

14,

20,

26,

Name.

RAJASTHAN.

Adaviappa, S
Calla, V.ON.

Gopi Natha Rao, K.
Mathur, B. D.
Mital, K. ¢

Nastry, G N,
SAURASHTRA.
Bhatt, UL L

Vibhakar, P. K.

TRAVANCORE-COCHIN.
Kapen, K. 1.
Kartha, K. K.
Philipose, k. t.
Thomas, Jacob.

BHOPAL.

Mirza Fahiim Beg.

COORG.
Mbhayvankar, S, H.

DELHI.

Krishnaswamy, P. .
Shahni, T, C.
Sujan Ningh.

KUTCH.
Vora, I’ K.
TRIPURA.

Sen, Anil Kumar.

VINDHYA PRADESH.

Bhattacharya, P. B.
Shri Krishna,

OTHERS.
Doctor. P K.
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Annexure—II
BALANCE SHEET AS AT 30TH SEPTEMBER, 1952.
(Excluding Transport-Communications Monthly Review).
! CAPITAL & LIABILITIES Rs AL P Rs. AL P PROPERTY & ASSETS Rs AL P
l SUNDRY LIABILITIES . 0 “ EQUIPMENT
('y'm{ih.)r\' .)‘,;p I‘:‘p_“”s“‘\: ) 3.261 4 ‘ Balinee as per last Balanee Shoot. 5993 11 o
Subxeription received In Advance from : | Additions during the yenr. Lﬁ“:‘_ﬁ_‘
Ordinary \I.\:::Dn)‘l.\"..: 430 o 6,441 13 6
PR oo Less s Deprecivtion 604 10 0 5837 3 ¢
\ssociare Memnbers: LIBRARY BOOKS o
1952 53 20 0 0 13y 0 0 563 40 Balance ax per last Balanee Sheet ],»hf_) 9 6
— ! Additions during 1he year | 285 ,6_0
) l 1,761 15 6
BUILDING, MUSEUM & TECHNICAL FUND 1.26.003 1+ O ‘ Lesst Depreciation . 1963 0 1OR3 12 ¢
i DRAWING MATERIALS
MITCHYELL MEDAL FUND 16t 10 0! Balanee as per last Balance Sheet 27 14 0
(Invested as per cont rit) i [ Less: Depreciation 71 9 'l 26 5 0
PROVIDENT FUND © STOCK-IN-HAND
Deposits including interest carned 12,507 8 2 (Certified as to quantivies & values hy the Seeretary)
Journals 15827 40
Paper s o 36,856 0 3
TN - PSP e o 1a2s 12 3 36,856
AMOUNT HELD IN SUSPENSE 80 0 0| GU'NDRY DEBTORS b
T. .. M. R. ACGOUNT 2030 1 0 h‘ulnj‘n'riplinn i oarrears frong - :
s - Ordinary Members 7330 0 0
INCOMYE & EXPENDITURE ACCOUNT Associate Members 360 0 0
Outstanding on Journal 330 8 0
Balanee as at Ist October 1051 1ow350 4 3 Nll]'-\'l'iljh\' Receivable 43.000 0 0O
Aded : Balanee heing Exeess of Ineome over Expendi- ;v\(l\‘f-n Isciment ('lmrgv._q 1345 4 0
ture as per annexed Inecome & Fxpendiggre Nesston Fxpenses R“"“'\:“]']“ 816 8 U
\ecount J1034 4 1 Transport Charges Reccivablo 203 00
‘ ‘,—“'.,,1..;7'\‘ e Delegation Fees Receivahle 3520 00
! et Bt ' ad s {(sitee writte f P s 6. 125 3
i Dedvet s Amoant transferved to Butlding, Mascuny, & Bad Debis (sinee written off) l‘"lﬁ,_ t‘;(’ ‘ 66125 66
Tecehnteal Faund 26,003 14000 115,280 9 7 ADVANGES L T 6
: INTEREST ACCRUED ON INVESTMENTS 5232 40
INVESTMENTS
TOTAL 2647226 General Account :
i Rx L0500/- 5 vears Post Office Corvifieates 10500 0 0!
Rs 40,000 - National Savings Cortificaies 4”:“”0 0 0!
7 Ri NY AM Rs 30.000/- Treesury Receipis S000 0 0
Sd) o J0 SUBRAHMANY AN, 1s 21.300°= 39 Lo 963-65 NN .
() Soirrtiry. Rs 3O 30, Loan 1963-65 200271 100 0 190,971 10 0
Provident Fund ‘
We have audited the Balunee Sheet of the INDIAN ROADS CONGRESS (exeluding 12 Years National Savings Certificages 12000 0 0
Monthly  Transport. Conmmunication Review) as ar the 30th day of September, 19520 above Iny'n-st HM'!:lll‘(l ) _ 150 0 0
set Torth, and have obtained all the information and explanations we  have roquired. With Tmperial Bank of India 341 08 2
In our opinion, the above Balanee Sheer ser forth gives o true and correct view of Loans Advanced _MS:IO 0 o 12511 8 9
the state of the affairs of 1l|.<~ ('un.gru'\‘s‘m-vnr:ling to the best of our information  and  ox. Mitchell Fund
planations given to us and as shown by the books, N . vy gin
Rs 16007- 32, Loan 1963-65 1.652 14 11
(Sdl)y JL ¢ CHANDIOK, Intervest aeerued 6 o 0
AL, ALl (Bngland & Wales), #.c.4a. With Imperial Bank of India _ j‘n‘"-',“ 1 1,964 10 0
for Walker, Chandiok & Co. CASH & OTHER BALANCES }
Chartered Accountands. With Luperial Bank of India 12,360 3 1
Kashinere CGate, Postage Stamps in hand 011 9 12,360 14 10

Delhi, ‘ )
Dated, this 24th day of September, 1958,

Total

[

2,604,472

)

6




INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 30TH SEPTEMBER, 1952,

INDIAN ROADS CONGRESS

(Excluding Transport - Communications Monthly Review).

2}

s

13

113

’

sy

2

E

EXPENDITURE

To Opening Stock of Journal as on st October, 1951

Cost of Paper
Cost of Printing

Closing Stock of Journal #< on
30th September, 1952

Deduct :

Istablishment

Local & oviher Allowances

Provident Fund Contribution

(teneral Printing & Stationery

Postage & Telegrains

Uniforms vo 1V Class Servants

Prefessional Charges

Subscriptions to ovther Societics

Miscellaneous Expenses (including Repairs &
Telephone charges)

Bank Charges

16th Session Expenses

Publicity

Honorarium to Secretary

Honorarinm to Government of India Stafi

Depreciation written off

. Bad Debts written off

Loss of Loud Speaker

Balance being Iixcess of Income over Expenditure

carried to Surplus Accounts

TOTAL

Rs AL

28,333 13 0
7,947 0y
11300 2 ¢

I T T

30.327 4

1.200 0 0
oo 0 0

i
|

12.163 12

21,637 7
14.500 8
L1770
1,636 15

3,317 11
600
ENIT]
403 8

1L10% 11
190 11

6,417 6
GO0 O

L3 0
782 6

40008
162 4

41,031 4

1,112,073

to

0
0
6
6

]

0

O

O
O

0

INCOME

By Sale of Journal

s Advertisement

< Government & States Grants
» Subseriptions @ -
Ordinary Memhers
Associate Memboeps

Life Members
Members Restored

v Entrance Fees @ -

Ovdinary Mombers
Associate Membery

« Interest acerued on Government Securitjos
& Postal Cervificnios

o Miscellancous Income
s Reeeipts on acconnt. of :~-
Delegation Fees

Transport Charges ote.,

Rs A.

8,670 1

23,276 0
2,040 0
424 8
360 0
2,473 0
240 0

7,310 0

1,416 12

0

r.

0

10,168 10 0

0
0

0
0

0

0

Rs A. p,

18,838 11 0

10500 0 0

7,000 8 0

271 0 0

6,180 4 O

2 i

LI12,073 27 @

Kashiere Gate,
Delhi,

Dated, this 19th day of Decomber 1952,

(8d.) J.

TRIHAN,
Necretary.

In terms of our report appended to the Balunce Sheet.

(8d.) J. C. CHANDIOK,

B.A, A.C.A. (England & Wales), I.C.A,
SJor Walker, Chandiok & Co., Chartered Aceonntants.
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Transport-Communications Monthly Review.
INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDED 30TH SEPTEMBER, 1952.
EXPENDITURE. Rs AL D, Rs A DL INCOME Rs AL P,

Purchase of Paper

Printing Charges

Less: Closing Stoek as on 30uh September, 752

Miscellaneous Fxpenses
Bank Charges

Balaneo heing Excess of Income over Expenditure
carricd to Balonee Sheot

.

TOTAL

To opening Stock as on Ist October, 1951 e

To Postage e

1,648 13 1
5,072 7 3

6,708 1 3
13,429 5 7
10 11

i

By Salos & Subscriptions
. Advertisements

Miscellaneous Income

i

12.861 10 8

1433 7 0
AU S|
68 7 0

J.084 0 4

Rs 17,087 6 0

TOTAL

3,112 6 0
14,870 g 0

a0 9

Rs 17,987 6 0

BALANCE SHEET AS AT 30TH SEPTEMBER, 1952.

LIABILITIES

SUNDRY CREDITORS

For FExprnses
Advaneces received
AMOUNT HELD IN SUSPENSE
SURPLUS ACCOUNT
Balance as per last Balanee Sheet ..

Less o Amount wrongly eredited Tast
year adjusted

Balanee being Exeess of ITncome over Fxpenditure
as per annexed Income & Expenditure Aceount

Add

TOTAL

|

o

)

H0 0 8
|

20 0 O,

Lood U

3581 9 4
|

ASSETS
SUNDRY DEBTORS
Due for Advertisement
Due for Sales
Ssundrics-considered bad (since written off)
DULE FROM GENERAL ACCOUNT

STOCK IN HAND

(Certified as 10 quantinies & values by the Seerctary)

STAMPS IN HAND
4,080 211

Rs 6,607 10 11

TOTAL

(3

Rs A, D,

3,004 7 6
20930 4 0

367 10 11
15 4 6

Rs 6,607 10 11

Kashmere Uate,
Dethi.

Daved, this 19th day of December 1852

(Sd.)

J. M.

TREHAN Seereta 4,

Audited and found coreect.
(Sd.) J. C. Chandiok,

B.ALACA (England & Wales), F.C.A,
For Walker, Chandiok & Co., Chartered Acconuntants.
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INDIAN ROADS CONGRESS

REPORT OF THE COUNCIL TO THE GENERAL BODY
OF MEMBERS FOR THE PERIOD IST JANUARY
TO THE 31ST DECEMBER, 1952

[ The Report corers th proiod frow the It Jawuary fo the 31st
December 1952, though a Jow matters celeirad do o it are carried

heyond the latter date for conrenience and com pleteness of record |

1. GENERAL.

The NSixteenth Session of the Indian Roads Consoress waa
held at Simla in April-May 1952 when 193 members avd  seven
invitees attended the Session.  The five Papers published in
the Journal of the Indian Roads Congress Veolume XVI-oparrs
I to 3. were read and discussed.,  Three Committees and nine
subecommittees were reconstituted to deal with various enginecr-
ing and  administrative problems. The Soil Research Syl
committee was split up into the following two divisions

(i) Field Experiments and tGeneral TDivision.
(i) Laboratory Division.

The Exceutive Committee held two meetings at New  Delli
on the 2Ist October 1952 and  the 10th January 1933 (At the
latter meeting there was not a full quorum, The proceedings
will he considered by the full meeting at Madras in  February

1953.)

2. ADMINISTRATION.

Shei 1. Mitra. Chief  Engineer,  Works and  Butldings
Directorate, West Bengal, was elected President of the Indian
Roads Congress at the Simla Session.  Shri H. P. Mathraoi,
Consulting Engincer to  the Government of Tudia  (Roads),
continued ns Honorary Treasurer. The Executive Committee at
their meeting held on the 21st October 1952, re-eclected  Shri
(loverdhan Lal, Deputy Consulting  Engineer (Roads), as
Honorary Deputy Freasurer.

Shri J. M. Trehan continued “as Honorary Secretary.  Shri
7. N. Bhargava continued to work as Honorary Assistant Seere.
tary till the 17th Deeember 1952, 1In hifx place, Shri A, Mukerjec
wias :Lp]mimod as Honorary  Assistant Seeretary with effeet from
the 17th December 1052 (afternoon).
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The Executive Committee in their meeting held on the 21st
October 1952 considered the proposal of the 38th Council meeting
to expand the activitics of the Congress. As a first step in this
direction a  paid  wholetime  Technical Secvetary  (Shri
P. A. Krishnaswamy) was appointed with effect from the 2nd
Deccmber, 1952,

3. OFFICE.

The office continued to function in New Delhi.  During the
period under report, the office  disposed of 9,619 veceipts and
issied 20,855 letters against 6,945 receipts and 16,489 fetters
respectively in the previous year.

The staff worked satisfactorily.

4. MEMBERSHIP.

(1) Ordinary and Associate—Tho number of members on
the rolls increased from 1292 (1265 ordinary and 27 associate)
on the 1st October 1951 to 1314 on the 30th September 1952 (1286
ordinary and 28 asssociate). There were 103 new admissions to
the Society and 81 removals from the rolls due to resignations
(22), deaths (5), and non-payment of arrears of subseriptions for
a long time by members who had retired from serviee, left India
or for other reasons failed to pay.

(2) Life Membership —During the Congress year from the
lst October 1951 to the 30th September 1952, four members
enrolled themselves as Life Members bringing the total number
of such members to 111. This number is however, included in
the total number of ordinary members. The fees received from
them have been transferred to a separate reserve after deducting
Rs 10 per member for initial expenses. The Life Membership
Reserve amounted to Rs 6,932-1-0 on the 30th September, 1952.
This reserve is to be utilized for such purposes as the (‘ouncil
may deeide from time to time. The (ouncil has not, so far
utilized any part of the reserve.

5. DEATHS

It iy with deep regret that the Council record the deaths of the
following Members

(1) M. A Korni (5) Sant Ram Sahgal

i2) R L. Varma. () N. V.S Murty,

3y K. AN, Chetty. (7) Vepa Krishnamurthy,
(4) Manohar Nath. ™3y B Krishna Iyengar,

] " rom B 1.2 -y - -
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ti. FINANCE.

The budget for the year 1932-53 and the < Actuals * for
1951-52 were approved by the Executive Committee at their
meeting held on the 21st October 1952, The estimate will he
submitted to the Council at its 40t mecting,  Phe < Actuals
for 1951-532 show a surplus of Rs 17,514 against an estimated
surplus of Rs 6,091, The improvement in the budgetary position
resulted from cconomy in expenditure, and increased income
from advertisements as the wvalue of publicity  throuvh the
“Journal 7 and  the <Transport-Communications MTmth]V
feview 7 bheeame more and more recognized by advertisers. ‘

The total contribution received from the Centre and the
States  during  the year ending  30th September 1952 way
Rs 31,600, The outstandings from the centre and the States on the
J0th September 1952 were Rs 46,000 out of which Rs 3.000 were
written off as irrecoverable by the Execcutive Committee in their
meeting on the 2lst October, 1952 Efforts are heing made to
persuade the States concerned to expedite payments of outstand-
ings.  (Further sums amounting to Rs 10,000 were received after
Neptewmber 1952).

The arrcars of subscription at the beginning of the Congress
year 1951-52 were Rs 17,830-4.0, due from 368 DMembers of
whom 88 had been in arrears for more than two vears. The
names of 54 Members who lad  died, retired from  serviee
migrated outside India, or had been in arrcars fora long time
were removed from the rolls. Consequently a sum of Rs 4,777-8-0
standing as arrcars against these members was written ofl last
yvear by the Executive Committee at their meeting held on the
lst December 1951, A sum of I 3,800 was realised from 115

members.

After adding the arrcars for 1951-52; the total arrears on the
st October 1952 stood at Rs 13,707-12-0 due from 276 Members,
Action has been taken regarding this and some further names
have been removed from the rolls by the Executive Committee
at its meeting in October 19520 Details of the action being
taken will be reported in the next annual report.

7. AUDIT.

At the Nixteenth Session at Simla it was decided to appoint
Messrs Walker, Chandiok and Co., Chartered Aecountants and
Auditors, Delhi to audit the accounts of the Congress for
1951-52.  The report was examined by the Exeentive Committee
and also by the Council at their 40th meeting on the 7th February
1953. '

f
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The Fxecutive Committee agreed to the ehange of the head
“Surplus Aecount” in tho Balance Sheet to © Tncome and
Expenditure  Account ”  and o the transfer of a sum
of Rs 126,603-14-9 to a new heading ¢ Building, Museum, and
Technical Fund 7 This inclndes a sam of Rs 6.932-1-0 of the
Life Membership Reserve,

The matter was further considercd by the Council at their
40th meeting on the 7th February 1953, 'The Council agreed thot
future contributions under the head ¢ Life Membership Reserve ™
should also be eredited to the new heading * Building, Museum,
and Technieal Fund 7.

8. PUBLICATIONS.

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

I addition to bound volumes No. NI, XTI and X1V of
the Journal, hound Volume XV also became available during the
year. ‘The Nagpur Report was  also re-printed  and  made
available for sale.

Circulars  were issued to all State Governments, other ad-
ministrations, and engineering firms bringing to themr notiee that
bound Volume XV and the Nagpur Report were available
Announcements regarding these publications were also made in
the Journal and the Transport-Communications Monthly Beview .
Asa result, these publications peceived  suflicient publicity.
Partienlarly the Nagpur Report was in greatdemand. Out of Foon
copies reprinted  last vear, 731 copies have adready been sold
out.

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

Nawe of Proceedings ol Balanee
L.R.C. Proceedings o b toVT VT & VI Sold out
Do, veo Vit 2 46
Do. v IXpart 1 124
Do. .o Bound Volume IN 174
Do. .« N-part 264
Do. o Noparts I & 2 (Bound) Sold out
Do. e X oparts 3 & (Bound) Sold out
Do. e Nl-part 84
Do. o Nlparts 1& 2 (Bound) S2
Do. o Nlparts 3 & 4 (Boundy a8
ey o NHepart 12

Bevorr o s Couvetr, ]

Name of Proceedings Volwie Balaner
LR.C, Proceedings 0 NU-part 2 413
Do. o XIL-part 3 442
Do. o NIi-part 4 348
Do, . Nlil-part 5 402
Do, o Nllparts T ta 3 { Bownly 41
bo. o NHparts 4 & 5 (Bound) 270
Do, . Nlli-part 1 304
Do, o Nlilpart 2 380
Do, o NI -part 3 737
1), o NHparts T & 2 (Bonnd) 615
Do, o N parts 3 & (Bonnd) 190
Da. NIV part 204
1o, o NIV-part 2 397
Do. .. XIV-part 3 350
Do, o XTIVopart 4 432
Do, o NTVeparts 1 to o (Boundy HdS
Do, o XVopart | S10
Do. . NXV.opart 2 352
Do, o N Vapart 3 417
Da, o NVopart o 152
Do, ~ NV-parts 1 to 4 (Bound) 611
Do, o N Viopart ) 9]
Do, . XVi-part 2 207
Do, oo XVI-puet 3 239
Do. . XVi-part 1 250
doad Rexcarch Bulletin No. I, 223
Bridge Code (1937), 150
Nagpur Report. 264
Paper on © Water Bound Macadam 7 63

T1is woticed thal e (o sinaller dewiand for purt 4 Parl
doin 9IS than for the other Parls of these Journals. This nitiy be
heeaase I/u.' fust '/’u)'/ of vk Vobuwe r‘/m,vs' nol contidin ariy I’rll}v'r'-s.
Bul the disenssions on Papors are privted in the last Part of cuch
Volune and the discussions are quite often us [lll[)())'t(lrilt‘(lvs‘ the
Papers themselres ginee Ahey corveet mistakes in the Papors and
h}'mg out fresh points of i 1} s hoped thal seith this cxplanag-
tion, the dewmand for these issues will inprove,

Those  Mewmbers wha do not possess g vomplete set of the
Proceedings of tho Nociety are advised to complete their series
before the ol volumes are sold owd. '

On a reciprocal basis) copies of the publications continued fo
he supplied to several teehnieal institutions i India. the United
States of America, the United Kingdom, and Australiag and to

the oftices of the United Nations Organization in the Far Basd.
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Aceording to the agreement enterved into with the Central
Road Research Tostitute last vear, the following three Road
Research Notes of that Institute were published in the Jonenal
of the Indian Roads Congress,

(L) An Examination of Black-Top Surface Dressings
laid for IFicld Tests in 1945 on the Bombay-Delhi Road,
Mile 736 7 in Volume XV I-2,

(2) “Nome Observations on Nirficld Runway Surfices 7
in Volume XVII-1.

(3) “ The Compaction of Sowe Alluvial Soilx of ludia 7,
in Volume NVII-2,

The ** Transport-Communications Monthly Review ™ hax
now become a popular publication and subscribers number
nearly 300, s reported last yvear, two series of usefal and
informative articles were  started in this pablication. One
series covered Highway Standards issucd by the Indian Roads
Congress i recent vears.  ‘T'he other series, whicl is still con-
tinuing, gives salient features of the important bridge works
executed in the last five years,

Two issues—viz., those of January and VFebruary 1952—
were distributed free in large numbers to all States in India, and
the Chief Engincers were requested  to cireulate the Review to all
engineers and subordinates.  Further it was decided to make this
publication available to  subordinate engineering stadl in the
country at the concessional  rate of Bs 8 o year which s
charged  from the members of the Society

As the articles on bridges were considered very useful, it was
decided that all of them should he published together. Necording-
ly they have been published in Volume NVI-part 3 of the
Journal of the Indian Roads Congress. Detailed papers on some
of the bridges on which articles have been written, have already
bheen published in various Issues of the Journal of the Tudian
LRoads Congress.

Conplimentary copies of the Review are heing issued (o State
Governors, Rajprionukhas, Chicf Commissioners, Ministors at the
Centreand in the States) the Chicf Fngineers concerned with roads,
and others. Also complimentary copies of the issue for May 14952
were supplied to all the Members of the Indian Roads Congress.

The Council request Members and readers of the Review
to send articles and other suitable contributions for future
publication therein.

Rerorr or Tur Councgr. Aol

0. INFORMATION.

Knguiries from Menbers as well as nou-members on problems

relating to highway enginecring and allied subjects were attend-
A . . . c h .
ed to.. Some of the subjeets on which information was sought
are given bhelow :
(LR . bridge ln:l.dil).‘_j,\';
(2) Type designs for slal eulverts .
() Abutments, abntment piers, and piers for arches of
VAr1oUus spans ;

(H Load-carrying capacity of masonry arches

(7) Grading of aggregates .

(6) Staundards for mile and furlong stones :

(7) Statisties about the milage of roads :

(8) Standard road signs

() Npecification for laying a cement conerete pavement :
(10) Glossarey of highway CONYUCering terms
(I'1) Information about restriction on heavy  vehicles on

waterbound macadam roads :

{12) Designing R. €L L pipes
(13)

(13) Literature on landscape planning of road :

(I1) Bituminous road construction :

(1h) Road making machinery ;

(16) Details about suspension foot-bridges

(17) Road surtacing materials

(18) Cement conereting municipal roads with water mains

running underncath :
(19) 'Fype designs for pipes for culverts ;
(20) Testiog of stone metal

(21) Testing bridges.

10. LIBRARY.

A large number of technical journals of institutions in India
and abroad were received in exchange for the Indian Roads
(J(){lgl'('.\'.\‘ l)nl)livamtu)!m. :\‘mnu new lm.nks_;l,n(l Standards of the
British and the Indian Standards Enstitutions were added to the
Library of the Congress. Menbers ean horrow hooks from the
N ey By ¥ ) e 1 . M Al .
Ill)?.l.ll('s of the ( Ongresx and Hu" Consulting Engineer (Roads) hy
writing to the Seceretary, Indinn Ronds Congress. The  rulos
regarding the loan of books are published in Volgme N VI9-part |
of the Journal of the Tndian Boads Congress,
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List of additions to the library are published monthly in the
“ Trangport-Communications Monthly  Review 7 Members are
requested to study these Tsts and ask for books which they wish
to consult.  One hundred and twenty books (aginiust 75 last year)
were issued on loan during the year under report.  This is a very
small number considering the Nociety has nearly 1,300 Members,
It is urged that Members should make more use of these
libraries.

1. MEDALS AND PRIZES.

The Execeutive Commitiee in their mecting daring the Session
af Nimla wceepted the recommendations of  the l’ib]H‘I.‘S Sub-
committee for the award of Medals for Papers read and diseussed
atthe 136k Session. The following award was made

“ The Indian Roads Congress Medal *°

Shri B, V. Vagh for his Papers on
A Design for Bulloek-cart Wheels .

Further the following two Papers were highly commended

Paper No. 182 < Organization  of ridging  Netd
Vities 7 hy (0 B Nangea,

Paper Noo 154 ~ © Behaviour of Brick Mot in 'Faa
Carpets’ hy K. (' De

12, COLLECTION OF PARTICULARS OF BRIDGES.

The Indian Roads Congress have coblected particidars of
bridges of lengths above 100 feet for Publication in hook form.
The information collected is being compiled in proper form in
the Roads Oeganization.  As soon s compilation s complete,
the question of its publication will he taken up.

I3 MEMBERSHIP OF SOCIETIES AND INSTITUTIONS.

(1) The Indian Roads Congress s amember  of the Indian
National Society of Noil Mechanios and Foundation Fugineer-
ing. Shri S0 B Mehra, Principal, Punjuh College of Envineer
ing, Roorkee, represented the Indian Ronds Congres< on the
National Committee of the Nociety during the vear.

(2)  The Congress is a Sustaining Menber of the  Iadian
Standards  Institution and maintaing close  linison with the
activities of the fostitution through representatives nominated
to serve ot their Couneils and Committees deading with subjects
which have a bearing on roads
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(3 Skri Ho P Sicha continued to represent the Tndian
Roads Congress on the Engiucering Division  Couneil of tho
Indian Standards Institutjon,

(4) Tho following continued Lo represent as the Prineipad
and Alternative representatives of the Indian Roads Congress on
the Bnilding Division Cotineil of the Indian Standards Instity-
tion,

Principal representative ; Shri S, B. Joshi
AMternative representative ;. Shri . P, Sinha

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

KDC: 2-Cement 1 Shti B P Nicolaides

EDC: 20-Drawings L Nhri L P Sinha

CDC: 7-Bitumen & ,} Nhivi KK Nambiar
Tar Products J Nhri Brijmohan Lal

BDC: -"Perminology 1 Shri L Sunder Rao ‘
Notations & Drawinus '> (Principal representative)
Nectional i ShridoSubrahmanyan

Committee J (Alternative representative)
BDC 1 7-Structural 1 Shri D, S, Desaj
Nteel > (Principal representative)
Nectional i Shri M. P, Nagarshetly,
Committee I (Alternative representative),
(6) The following are the Principal and Alernative repre-
sentatives of the Indian Roads Congress on the Road Tar Syy)).
comniittee of the Indian Standards Institution,
Principal representative Shri R N. Chatterjee.
Alternative representative:  Shri (3 (1 Khanuna,

i+t. REPRESENTATION ON OTHER ORGANIZATIONS.

Board of Engineering Research “The Prime Minister in hix
capacity as President of the Council of Neientitic and Industeiaf
Besearch set up a Board of Engineering  Rescarch to co-ordinate
research in various branches of engineering.  Phe President of
the Indian Roads Congress iy o member of this Board.

15. 'TECHNICAL ACTIVITIES OF THE CONGRESS.
(1) Specifications and Standards Committee :

The Committee met af Simla during the Sixteenth Nession of
the Indian Roads Congress in April 1932 a0

. . constdered  the
following subjeets
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(1)  Design of traffic rotaries :
(2) Recommended practice for siting and layout of petrol
filling stations @ and

(3)  Becommended practice for road-side  advertisement

and hoarding control,

Notes on item (3) have been published in Volume N VIT-part
2 of the Journal of the Indian Roads Congress.

4 S orkine ittee
Ttem No. (2) was referred to 2 small 'vunl\m}_, ((nnlnltf
M 1 ! T4l o1, : : ‘.
hut it has not been possible for this Committee to mut({w .l‘ll
[t is hoped that the Commitiee will meet during thie Genera
Qession and finalize thelr recommoendations,

N ' 1 TR TN

The following recommendations of thf* (mnll'nt.tu \\t]u

accepted by the Exeeutive C‘ommittee in their meeting on ti‘l(

y or \ 0

215t October 1952 and forwarded to the Government of India
for implementation.

controlling advertisements on privide

y a provision for _ t
(h a1 <hould  be included in

property abutting upon road
the Model Highway Bill:

(2) the display of advertisements hung aeross a road should

be prohibited.
The following subjects have heen  under study with the
Committee !
(i) Permissible load that a bulloek can draw without andue
strain.
(i1) Questionnaire on practices on surface dressing current
in different States,
(iii) Best method of presenting legends on mile xtones in
Foalish, Hindi and the local Tanguage,

(2) Bridges Committee :

h T V- s 1 . ‘. .
The Committee met at Simla <lur1ng.t‘h<\ .v\n(unth ﬁ( ssion 1‘n
2. and discussed the draft Section V of the Bridge Code

April 1962 . . od
; i res ar he xeet lealing with
relating to steel Bridges.  Part 1 of the seetion de ng W

aenoral matters and Part 2 dealing with ¢ Loads and
were practically finalised at the meeting.

The Steel Bridge ‘ |

L1050 R

2ud and 3rd June, l.')'.)' ,'md (11\1\1;71 pials of Construetion ™ and
dealing with Specifications of Materiad

Parts 3 and 1 of the code

Code Subromnuitiee met at Bombay on the
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“ Working stresses in Mild steel and other materials of construc-
tion >’ except the portions dealing with high tensile steel. These
parts and a few clauses of Part 5 dealing with ** Designs and
Details of Counstruction *’ were finalised.

The Government of India have intimated that the recom-
mendation of the Indian Roads Congress that arrangements should
be made for carrying out tests of bridge structures and various
types of modern bridge equipment should be purchased was receiv-
ing the attention of (Fovernment.

(3) Technical Subcommittee.

(n)  Test Track Division :

The Subcommittee held their meetings on the 26th April and
the 27th May 1952

Asrecommended by the Subcommittee,the Convenor addressed
the Chief Engincers of all the States on the 24th May 1952, request-
ing them to send to the Central Road Research Institute, at least
one cubic-foot samples of moorums available in their States for
classification and comparative study. It ig understood that a
large number of samples have been received and are being studied
at the Central Road Rescareh Institute.

Ax meuntioned in the last report some surface dressing tests
will be carried out on the Delhi-Mathura Road near the Central
Road Research lunstitute as a scquel to similar experiments
carried out on the Rombay-Delht Road near Agra. A mecting
of the members of the Test Track Division resident in Delhi was
held on the 18th March 1952 to specify the details of the proposed
tests.  The specifications were later linalized in consultation with
binder manufacturers,

The Government of India have agreed to meet the expenditure
on the experiments and preliminary work has been taken in hand.
A permanent diversion along the Delhi-Mathura road has been
built for testing highway specifications under actual working
conditions.

According to the recommendation of the Subcommittee
meeting held on the 2nd January 1452 the Government of Uttar
Pradesh were requested not to carry out extensive repairs to the
experimental length near Agra but to allow it to deteriorate to the
point of destruction, so that definite conclusions eould he derived
from the experiments.

To look after and guide the new experiments near the Central
Road Research Institute, a Subcommittee of this Division was

7
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appointed in May 1952 The Subecommittee will inspect the
test surfaces near Agra finally during January 1953 hefore
the test surfaces at the Central Road Research Institute
are laid.

The lease of the land on which the Calcutta Test Track is
located was due to expire on the 3Ist December, 1952 and a
request has been made to the Caleutta Porf Commissioners by the
Consulting Engineer, CGovernment of India (Roads), to extend the
lease for another five vears.

The present series of experiments at the Road Test Track,
Calcutta relate to testing stabilized base courses of various
thicknesses and specifications .

(b)  Research Organisation Division :

The Subcommittee held a meeting at Simla in April and
another at Delhi in December 1952,

At its April meeting the Subcommittee rqcommend.ed tha,t
attempts should be made to make known to each engineering
research laboratory in Indian the problems that were hgmg
investigated at other laboratories. 1t was agreed that, to achiceve
this object, reports issucd by each laboratory should be circulated
to other institutions.

Regarding the question of publishing research reports in the
Journal of the Indian Roads Congress the Subcommittee
recommended that only such matters as were considered by the
respective rescarch organizations as mature ecnough should he
published with the approval of the Subcommittee,

At the December meeting the Subcommittee discussed the
reports of the Karnal Roads & Buildings Laboratory for 1950
and the first half of 1951, measures for co-ordinating and dissemi-
nating results of road rescarch, and soil stabilized village roads
with reference to community Project Schemes.

The Subcommittee considered that sinee soil stabilization

necded specialist supervision at all stages of the work, an Assistant.

Engincer and some subordinate technical staff would be needed
on each commuuity project where such work was done on a
large-scale.  Testing equipment would also be needed. Tt was
suggested that Road Rescarch Laboratories should issue simple
specifications for soil stabilization work
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The Subcommittee recommended that all Road Rescarch
Organizations should be requested to send to the Indian Roads
Congress half-yearly reports for exchange of information.

At this meeting  the Director, Central Road Research
Institute gave brief details of the work done at (‘entral Road
Research Institute.

(4) Soil Research Subcommittee:

This  Subcommittee  held @ meeting at Simla during the
Nession in April 1952, Later this Subcommittee was split up
into two divisions.  The functions of these divisions, as pres-
cribed by the Executive Committee in their meeting held on the
218t October, 1952, are given in Appendix.

The Subcommittee in their meeting held on the 2nd January
1951, had recommended that engincering colleges and universities
in Indin be requested to include in their civil engineering
curricula the study of the baxie principles of soil science and soil
mechanies.  The lxceutive Committee at their meeting held on
the 1st December 1951  decided that, before the engineering
colleges and universities were addressed the results of the delibe-
rations of the All-India Board of Technical Studies should be
awaited. It is understood however that this Board has not had
the opportunity to consider the subject so far.

The  Subcommittee  in their  meeting held on  the 17th
December 1931 had  set up a working committee to deal with
the classification of Indian soils with respect to their engineering
properties.  This working committee met on the 3rd March 1952,
The minutes of this working committee were considered by the
Soil Reasecarch  Subcommitiee  at the meeting in April 1952,
The Indian Agricultural Research Institute has been requested
that characteristics of soil for highway construction purposes may
also be recorded by them while carryving out soil surveyvs for
agricultural purposes.

The Subcommittee had recommended that field experiments
should be carried out on soil stabilization with lime sludge and
sodium silicate. ‘The Council of Secientific and  Industrial
Research had advised that field tests should pend till the experi-
mental studies at the Buildings Research Institnte,  Roorkee,
were completed.  They have now intimated that the results are
not satisfactory for road making. :

On the request of the Indian Roads Congress, the Govern-
ment of India had kindly agreed to provide funds for careying
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out experiments on surface dressing work with tar on stabilized
voads in the Punjab and Madras. The estimates (»f the pro-
posed work have also been received.  The Field Experiments and
General Division of the Subcommittee have now been request-
ed to clarify whether asphaltic bitumen binders should also be
tested or the tests should be confined to tar alone, as originally

recommended.

(7) Education Subcommittee .

The Subcommittee held their mecting at Simla on the 26th
April 1952

The Subcommittee expressed the view  that the syllabi for
and examination papers on highway enginecring in the engineer-
ing Colleges were, by and large, satisfactory and that specializa-
tion in this subject was not necessary at the graduate stage. A
draft model svllabus embracing the essential basie prm(-.]]?les of
highway Ollgil‘l(,‘(ﬂ‘illg has been cir(*ulemtﬁt(l and will be considered
by the subcommittee in their next meeting.

The subcommittee 18 working out the dgtails of o refresher
gourse for engineers and its tinancial implications.

(6) Highway Layout Subcommittee:

The Subcommittee in their mecting held on 26th April 1952
discussed certain factors, alfeeting the layout (.’f l‘muls‘ in
urban and rural areas,  via, Jjunctions .:Lml lntcl.‘scct‘l(ms,
entrances to private property abutting on highways, improve-
ment of foot-paths, painting of kerbs, location of bus stops, ete.

(1) Papers Subcommittee:

The Committee at its meeting held at Sumla i April 1952
recommended the award of Medals for some of the Papers dix-
cussed at the 15th Nession.

Six  Papers were  received during the  yewr. Foue were
accepted for publication, onc was rejected and one returned to
the Author with suggestions for revision.

(8) Manufacture of Road Making Machinery and
Mechanization Subcommittee:

'The Subcommiteee met at Simla in April 1952, It was noted
that the Government of Indin had taken steps to assess the total
firm requircients of stone crushers during the next few ycars
with a view to consider the possibility of placing bulk indents
with the tirms willing to manufacture them in India.
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. Information about the possibility of manufacturing tar and
hymune_n h(nl(ﬁ's, :Lsp}m'[t nu.\;ors, sprayers, concr_cte mixers, ete.
was being collected by the Subecommittee und will be forwarded

. .
to the Government of India as early as possible.

16. MISCELLANEOUS.
(1) Research Problems.

The Exceutive Committee at their nmecting held on the 29th
September 1950 considered that, as the students in the engineer-
ing Col.logos were not likely to be familiar with practical problems
on which research was neceded, the Indian Roads Congress should
compile a list of such problems and circulate it to the cngineer-
ing colleges, ”

' A list of rescarch problems suggested by the Members of the
(J()llll?ll and Convenors of Committees and Subcommittees was
compiled and has since, been passed on to the Rescarch Oreaniza.
tion Division for serutiny. 1t will be plauced before the Ex:cutivv
Committee when received,

(2) Need of Roads for the + Grow More Food "
Campaign.

According to the recommendation nade by the Executive
Committee at thelr meeting held on the 29th September, 1950 1t
was recommended to the Ministries of Food and Agriculture at
the Uentee and the States that the development of roads was a
necessity if the * Grow-More-Food Campaign’ was to be a
success and that they should finance road building projects in
arcas where the ** Grow-More-Food Campaign®™  was to  be
launched. Tt was suggested that at least 15 per cent of the funds
available for the ** Grow-More-Food Campaign ' should be set
aside for this purpose.

As sowe of the replies mdicated that under the rules govern-
ing the financial assistance for the ** Grow-More-Food ** scheme
no funds could be diverted for the construction or improvemcnt’
of roads, the Planning Commission was requested to use their
good offices with the object of getting the Grow-More-Food Rules
suitably amended. 'The Planning Commission expressed their
inability to do anything in the mattcr. The Excoutive Committee
at their meeting held on the 21st October 1952, decided not to
pursue the matter further. Educative propaganda would
however, be kept up. ,
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Functions of the two Divisions of Soil
Research Subcommittee

L. Field Leperiments and General Dirision:

(1) To study all reports ot ficld experiments received by
the Committee or printed in the Indian Roads Congress
Journal and make suggestions for further research and
experiments.

(2)  To suggest farge-scale model tests or tield experiments
arising from reports of the Laboratory Division or the
study of other literature, and make suggestions for
further experiments.

(3) To study the geucral problem of soil research and
particularly large-scale model and field experiments
with reference to their application to road works.

2. Laboratory Dicisin

(1) 'To study all reports on soills of Road Research
Institutes and vesearch stations in India and make
sugeestions for further research.

12y To study all reports of field experiments received by
the Committee or  printed in the Indian Roads
Congress Journal and make suggestions for further
research and experiments,

(3)  To make suggestion regarding Noil Classification, soil
vesearch in the laboratory, and the general theoretical
study of  wsoil structures and  their lowd  beuaring
capacitics, and generally on laboratory investigations
of soil problems,

The work of the two divisions should be co-ordinated under
the direction of the Consulting Engineer to the Government of
India (Roads). [t is expected that the Convenors will exchange
notes and information as found neeessary.  Problems of common
interest will  be discussed at combined mectings of the two
livisions.

Minutes of the 41st Council Meeting of the
INDIAN ROADS CONGRESS
Held at Madras on the 12th February, 1953,

The Council met with Shri T. Mitra in the Chair,

- ) Present :

\l' PIi ;_;tllll. U. N. Mahida
M. L. Bah H. P, Mathrani
C. M. Bennett M. 8. Mathur
U. J'Y Bh‘ntb. G M. McKelvie
P‘. V. Divatia C. P. Misra

2:4 ?l}ll‘)‘u]tdb ‘ F. A, Nadirshah
- 1. Pielder K K. Nambiar
K. 8. Gangadhara 8. C. Nayak
(}p\'erdhm}]al L R P(-Lzel\

é\ .(:»\l; :;nmms K. Ramaswamy
S. Gupts Lt. Col. K. C. Soanj
R. N. Josh Sujan Singh

K. K. Kartha K ]\ Th]:dinev

(. H. Khan

> v,
M. N. Khurana v L Varma

Jo M, Trvh:ln..ASocrei,ary.

The following co-opted Members attended :

K. F‘ {Anbin N. V. Medak
CoS. Gnanaprakasam 8ri Krishna
b Zipkes

The following attended by invimti(’»n:
ALK Nen . B. N. Shenoy
' H. Sunder Rao
1. Co-options & Invitations.

L4 Al gl T 3
. “.l(‘, Council approved  the action taken by the Executive
‘lommittee -opting : inviti tai ; ’
om‘nftm. m co-opting and inviting certain memhers ta attend
the Council meeting.

2. Confirmation of the Minutes of .
Meeting. the 40th Counci)

The Minutes of the 40th Couneil meeti
. ’ eting held at Madras
the 7th February 1953 were confirmed, K ft Madras on

3. Office Bearers.

[h fO“ﬂ\ in( wer € i (t ,
e (*I(‘('t(‘ ] to hnld Off‘ M tl” ‘} ¢} (‘

. 0 v ! ( 3 1¢ ‘ner:

on - ] iext ot (n(vl(tl

President R. K. Batra
Vice Presidents K. K. Nuﬁ?bimr
M. 8. Mathur

L. R. Patel
Honorary Secretary J. M. ’l‘ro&rw
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4 Venue of the next General Session.

The Executive Committee was authorised to fix the venue
and dates of the next session of the Indian Roads (ongress.

5  Committees and Subcommittees.

The Convenors of Committees and Subcommittoes were
appointed as under 1 —

(1) Specifications & Standards Committee Coverdhan Lal

(2) Bridges Committee H. P. Mathrani

(3) Technical Subcommittee :

(iy Test Track Division T. Mitra

(i) Research Organisation Division  H. P. Sinha

(4) Road Transport Snbcommittee U". N. Mahida
(3) Soil Research Subcomniittee 1. Zipkes
(6) Kducations Subcommittee I.. A. Nadirshah
(7) Provincialization of Local Bodies
KEngineering Services Subcommittee B. N. Roy.
(8) Papers Subcommittee (. M, MeKelvie

(% Manufacture of Road Making

Machinery & Mechanization Subeom- R S. Bhalla
nmittee.

(10) Organization Committee (. M. McKelvie

The Soil Research Subcommittee which had been divided
into two Divisions at the last Session was reconverted into one
Subcommittec. ‘The Bituminous Treatment of Wet  Aggregates
Subcommittee and the Highway Layout Subcommittee were
abolished. The residual functions of the former Committee were
entrusted to the Flexible Pavements Division and the work of the
latter to the Geometrie Design Division of the Specifications and
Standards Committee.

6. Absorption of Local Bodies’ Eangineering Staff into
the State Public Works or Highways Departments.

The matter was diseussed by the Provincialization of Local
Bodies Engincering Services Subcomunittee at their meeting held
on the Yth February 1953, The recommendations made by them
were examined by the Organization Cowmmittee ; and later the
Organization Committee and the Kxecutive Committec discussod
this matter in a joint sitting, on the 11th February 1953. The
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rocommendations were  considered by the Council who unani-
mously passed the resolution given in the Appendix, and decided
to forward that resolution to the (Government of Tndia with the
request that they might advise the State Governments to adopt
the policy advocated in the resolution as early as possible.

7. Honorary Deputy Treasurer.

The Council gave a directive that the Honorary Deputy
Treasurer elected by the Executive Committee should be co-opted,
ox-officio, to the Executive Committee and the Council of the
Indian Roads (longress.

Resolution

Appendix

The Council of the Indian Roads Congress recommend that
the Government of Tndia bring to the notice of all State Govern-
ments the excellent arrangements existing for the control of loecal
public works in Madras.

Under the Madrax system, the local Dboard public works
services have heen provincialised in all grades and works are
exccuted under the guidance and control of the State Chief
Enginecrs concerned.

The advantages of this system are manifold :

(1) Tinancial control is much better than when the loeal
boards do the work independently because the Chief
Engineers concerned can sce that rules and regulations
are properly observed initially and audit objections are
dealt with promptly.

(2) Direct and effective technical control is ensured and the
design and execution of works are much improved be-
cause the adviee and guidance of senior officers are made
continuously and directly available to the local engincors
and other staff  This stafl is also subject to the disei-
plinary control of the Chief Iinginecr.

(3) The quality of the District Kngineer staff is much im-
proved hecause the officers are not compelled to spend
their whole service in one district  but get the opportu-
nity to gain wider experience by service throughout the
Stute and to pass on to many others the knowledge
gained during their service.

8
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(4) Pooling and development of the resources of tools and
plant available with the State Governments and the
different local or District Boards in the State is ensured.
This leads to their efficient and continued use throughout
the adjoining areas and to saving of expenditure and
time on purchase of duplicate machinery and plant by
the different agencies within one State.

(8) Policy making for and budgetary control of local works
continue to vest in the local boards as elsewhere but the
implementing  of policy ix in the hands of a capable
executive free from local influences. “This is the ideal
democratic arrangement that has been aimed at by all
democracics and largely  achieved in the democratic
““ welfare ’” states.

The Council would wurge that the excellent condition of
district board roads in Madras is itself convineing evidence of the
soundness of the policy advocated. The adoption of this policy is
urgent in view of the inerecased importance given to villages and
local roads of purely district importance in the Five-Year Plan,

Tour Notes of the
SEVENTEENTH INDIAN ROADS CONGRESS
Madras, February 1953

1. THE CENTRAL ASPHALT PLANTS OF THE
CORPORATION OF MADRAS
Inspected by the Delegates on 12-2-53.

History of the Plant

The city of Madras has an area of nearly 50 sq. miles and a
total length of 527 miles of roads and streets. The volume and
the intensity of traffic on these roads increased phenomenally
during World War II and the subsequent years. This heavy
traffic brought in its wake the necessity for upgrading the surface
of roads.

A start at providing superior surfaced roads was made in the
year 1931 when a stretch of 4000 feet on the Mount Road from
the old city limits was paved with hot mixed asphaltic concrete
2 inch thick. Inspite of the heavy traffic this has stood well.
During the subsequent years 80 miles more of asphaltic conercte
and 20 miles of cement conerete roads were laid.  The Corpora-
tion has today a length of 388 miles of black topped Roads.

Concrete roads had to be given up as they were unsuitable at
locations where underground services existed and all further up-
grading was limited to asphaltic concrete only. Tt has also been
found recently that the rendering of side walks with a 3" bitumen
sand mix gives a smooth and comfortable surface at a moderate
cost for the use of pedestrians. There has been a very great
demand for asphaltic i.c., conerete roads in the Corporation and
to meet this demand # second-hand  lroguish asphalt mixing
plant was purchased in 1947, at a cost of Rs 38,000/-. Its capa-
city is 8 tons per hour. This could not cope up with the intensive
programme on hand for laying hot mixed asphalt roads and so
the Corporation had to acquire another plant a Millers Asphalt
Mixing Plantat a cost of Rs. 1,25,000/- with a capacity of 10
tons (or 200 cubic ft) per hour,

To facilitate surfacing work on roads located at different
places in the city simultancously it was found advantageous to
instal these machines permanently at a central place even though

they were of a semi-portable type. Moreover, installation of these

machines on road sides near the work causes great obstruetion to
traffic. The shifting of the machine from one work to another is
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a tedious job involving loss of time and labour. AN these con-

siderations indicated w permanent central locasion for the plant.
The spur Tank which 1s a central place in the city with a wide
open area was found most suitable and  so the machines were
installed theve,

The machines are erected at such elevation that dump trucks
can move under them for receiving the hot-mix for transportation
to the work spot. :

Plant Operation.

Both the machines  are similar in - operation and  the main
features are given helow :

A cold elevator carries the aggregate 1o the dryer where it s
heated for removing moisture and then carvied through covered
hot elevator to the storage hopper.  Before the materials are
delivered 1o the storage hopper they are passed through a screen
which accurately grades the aggregate according to sizes.  The
hopper keeps different sizes of aggregate scparated for accurate
proportioning under the operator’s direct control.  The aggregates
are then accurately proportioned by weight and dropped into the
paddle mixer.

Meanwhile bitumen heated in boilers s wengthed in asphalt
scaleg and discharged into  the paddle mixer along  with the
aggregate from the batcher.  The paddle mixer thoroughly mixes
the materials and the mixed stutt ix lowered throngh the opening
at the bottom of the mill to waiting dump trucks for careving it
to the worksite. C

The dryer consists ot o rotary deum, 4 feet 10 diameter and 13
feet long fittted internally with aseries of blades and lifters which
serve to propel and cascade  the material through the drum in
such w manner as to promote guick  and  efficient. drving. The
rotary drum earries necessary oil burners, which are mounted in
vefractory lined comhustion chamber cnsuring elean and complete
sombustion of the oil fucl.  The paddle mixer has a twin shaft
fitted with tips. The mixing principle combines stirring, heating
and rubbing which results in the uniform  distribution of various
sizes of aggregate and o thorough  incorporation of the hitumen
resulting in o homogencous mass.  The mixing temperature s
kept between 300°F to 350°F. A diagrammatic sketch of the
plant is given in Plate |

The Lroquish asphalt plant s run by steam.  The Millars
Asphalt plant 15 v by acdiesel engine while coal is used  for
heating brumen. The dever is fived with an oil hurner equipment
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for high and low temperature.  The low temperature burner can
be used for mixes which arve to be heated to less than 150° F, In
addition, the plant is fitted with a cyclone type dust collector
which serves to prevent dust and grit from being discharged into
the atmosphere. This plant is also provided with a l?ltumen
pump of rvotary gear type, with necessary valves and piping for
delivery of bhitumen to the measuring tank in the mixer.

2. BARBER-GREENE TAMPING LEVELLING
FINISHER

Uses.

The Barber Greene finisher will Jay any type of hot or  cold
bituminous material used to pave strects, highways, runways, etc.
It tamps, levels, strikes oft simultancously, automatically
measures the correct amount of compacted material and produces
a level wsurface with no ripples and with o uniform density
throughout. -

The Principles of Operation.

The Barber-Greene Finisher consists of two main units, the
tractor unit and the screed unit.  The tractor unit provides the
motive power through crawlers travelling on the road base.  The
crawlers  assure positive traction, manocuvrability and  large
bearing arca.  The tractor unit includes  the reeciving hopper,
spreading screws, power plant, transmissions, dual controls and
operator’s seat.

The screed unit is towed by the tractor unit. Long levelling
arms extend  forward from the screed unit and  pivot on the
crawlers of the tractor unit. The tamper, thickness controls,
crown control, screed heater, and the sereed itself are all parts of
the screed unit. It rides on the finished surface.

Material Flow.

The mix is dumped into the receiving hopper  trom o truck
which is pushed ahead by the finixher bumper rollers as paving
continues without interruption. At the hottom of the hopper are
two independently  operated  bar feeders. They convey  the
material to the spreading serews and also  ¢ontrol the amount of
material alicad of the tamper.  The spreading serews uniformly
spread the mix across the full width of the mat. The tamper
compacts and strikes oft the material, and the sereed, immediately
behind, completes the smoothing or ironing of the surface
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Tamping. -

The tamper has got a front inclined surface.  The vertical
travel of the tamper is 1/8 inch at approximately 1200 impact
strokes per minute.  The tamper in its lowest position is slightly
below the hottom of the sereed.  This fixes the surface clevation
Just b'(?forc the serced slides onto it. There is no  variation in
material density, for the tamper is the strike-off.

The real tamping is done by the front inclined surface as 1t
travels down, compacting the material to a uniform density and
allowing the, excess to push forward and upward. A continuous
exeess of materials in front of the tamper assures uniform com-
paction regardless of variations in the subgrade and resultant mat
thickness,

Levelling.

Smooth riding surfaces are ;ws_urc(l with the Barber Greene
Tamping-Levelling Fl.mshor, for ity levelling principle depends
upon time or distance instead of & mechanical vatio, 5
may abruptly change level, but there is o time |
screed reaches a new level.  The greater  the change the longer
the time to lapse.  On long bumps, the delayed sorced vo: nger
stretches  out  the variation in level.  Thus the ,111({(Lo:]1,0:{‘

ay be plac o an irreonlar
zlzhtll:\ placed over an irregular hase has  c¢xcellent riding

A crawler
apse before the

3. RUBBERISED BITUMINOUS WEARING
SURFACE, MARINA, MADRAS CITY.

} thumefn.bccom('s brittie in cold weather
n 5 i ’
yecomes soft in summer, When brittle, it cracks 4] : A
surface water to penectrate and mften’ tl f n 1 P L
: tor te s he foundati “he
bleeding, it is soft, and its bearing capacity iy e
iron tyred traffic cuts into the wea e ‘f oo Jroor and the
yred t . Armg surface eausing v
¢ X ! ¢ ! 1g ruts and
corrugations.  The bituminous surface is alyo slip )(‘rg" It has
been found by laboratory research and actual eale end
mle;]'t .that these defects can be 8ot over to some oxtent by the
' e - . 2 3 ] e
d;{( 1‘510}1 oifuhbc.*x either in the form of powder or as latex.  The
¢ dw of ru t)(,r‘ in b]'tumcn 18 to  raise the softening point and
reduce penctration.  The rubberised wearing surface has .'Of
T ) 2 I . 0 M M i ] ‘
'g‘reg,t,ol ;c.slst_a,nce to d.b¥ asion and an ability to absorl, \'ibr'\tizn
.l he suriace 13 more resilient and  the adhesive value of hit(umm;
is also inereased. .The latter property is n very great advants g
in surface  dressin The  chips st \ b L T
g i chups stick  well to the  road
surface. | o

and bleeds and

full-scale  experi-
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This improved surfacing is Peing faid  on the Marina, an
important road in Madras.

The proportion adopted is as follow

Graded granite metal § in-} in. .. 185 1L
Sand I R
Bitumen e 27T,
Rubber Powder .. L35,

The  aggregates  are
dried and heated up to a
temperature of 3300 F. and
dropped  tnto the mixer.
Rubber powder is added
to  the aggregates  and
acitated  for 15 scconds.
Asphalt heated to 350° I,
ix then added mixed,

The mixed material
is kept in a heaped condi-
tion for not less than one
hour. This 18 necessary
hecause  rubber  powder
takes an hour to get pro-
perly incorporated into
bitumen and for proper
incorporation the tempe-
rature should be maintai-
ned at 320°F.

The mixture is then
spreadd and levelled just
like any asphaltic  con-
orete.

Madras Marit a- Rubber Asphalt
surface being rolled.

is correctly weighed out and kept in

The rubber powder bt in
cpresciits the correct quantity for

paper bags so that cach bag v
one batch,
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Details of actual cost
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Costs.

of various types of surfacing laid in

the City of Madras by the Corporation are given below :

(A) Laying Cold Mix Asphaltic Concrete
2 in. Thick for 100 Sft.
). 1 .
Quantity Deseription. l’t;lbtt\ Per ’\[?:”lf'\\f“
12 Cfe. Blue  granite metal)
1in. gauge '> 7T 4 100 Cft, 13 15
6 ('ft. Blue granite metal !
% in. gauge
174 Cft. River sand 17 0] 100 Cft. 2 15
157 Lb. Bitumen 450 0| Ton 319
100 Sft. Labour for mixing 6 0 1Too Sft, 6t 0
and laying
100 Sft. Rolling charges 200 ] 1o Sft. 20
100 Sft. Junning charges for
plant, transport de-
preciation on tools, 2 0
plant, ete. 0
L. N, Sundries L. N 4
Late per Ton S{t, S0
(B) Laying Hot Mix Asphaltic Concrete
1! in. Thick with Filler for 100 Sft.
T
10 Cft. Blue granite metal 774 C 1oo ('fq. i B
Tin, gauge |
11 C'ft. Uver Sand 17 0, 100 (f 11t
112 L. Bitumen 120 01 Ton 22N
90 1, Cement, 100 Ton 4o
100 Sft. Labour for mixing ‘
and lying D0 | 100 Sft. Hoo
100 Sft. Running charges for
plant etc. 60 . 6 0
100 Sft. Yolling chapges
LS sundries 20 [ 1oo Sft. 20
L. N 0 10
Rate per 100 St = 4012

Tovr NoTEs

371

(C) Laying Hotmix 1§ in. Thick Without Filler 100 Sft,

Quantity Deseription l,? :'“ \ Per \Rn\mu{lt
10 Cft, Blue granite metal "
gange 374 1o Ot 712
L Ctt. River sand 17 0 " 100 ('ft, 1 14
104 Lb. Ditumen 450 0 Ton 20 14
100 Sft. Labour for mixing
and laying 50 100 Sft, 50
100 St Running charges for
plant transport,
depreciation to
tools and plant ete, 60 100 Sft, 6 0
100 Sft. Rolling charges 2 0 10y Sft, 2 0
L.S, Sundries LN, 0 8
Rate per 100 Sft —= 44 0
124 Cft. (‘ost. of premix (with
' 347 of bitumen per
eft. of metal 197 12 100 Cft. 24 19
10 Lbs. Bitumen for tack coat| 430 0 Ton 2 0
100 Sft, Labour for laying 20 100 R4, 2 0
100 Nft. Rolling charges 20 100 Sfr, 2 0
1.8, Sundries 0 4
Yate per 100 8t = 31 o

(D) Laying Bitumen-Sand Mix {" Thick Without
Filler For 100 Sft.

Y Cft. River sand )

| 100 St I8
60 Lbs. Bitumen 450 01 Ton 12 8
100 Sft, Running charges for "
Plﬂ,n\. 2 N \ 100 Nft 20N
190 Sft. Labour for mixing
and laying ' 30 l 100 Sft. 3 0
100 §ft.  Rolling charges L0100 S, 1o
L.S, Sundries E o 4
Rate per 100 Sft. = 20 12
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4. STONE CRUSHING PLANT AT
CORPORATION QUARRY,
PALLAVARAM, MADRAS.

Inspeeted on 1322253,

Working of the Plant: This plant consists of 3 units, the
Primary, the Secondary and the Nereening and Loading unit.
Stones not exceeding 9-in. in size in any direction are hrought
from the quarry face in wagons by adight vailway and are tipped
above a steel lined concrete chute leading to the  Primary unit.
These stones are fod into the Primary unit by an Apron Feeder.
The Jaw Crusher of this unit erushes down  the stones  to o size
not exceeding 3 inches.  The crushed product then travels up a
conveyor to the sccondary unit.  [lere it is  fivst  sereened by a
vibrating screen.  The screen separates the crushed  metal  into
dust i.e, size less than 3-in | metal between sizes 2 in. and # n.
and metal above 2 in. size.  The dust is taken away by a conve-
yor on the right. The aggregates between 2 in. and 7 in. are then
fed to the third unit viz., the sereening and loading Unit by o long

Crusher Plant

Madras Corporation Pallewarany,

COnveyor. The metal above 2 in. in size rejected by the SETEen
in the Secondary unit is  fed into a roller crusher .'l:l‘\'i]l” two
corrugated rolls. This again crushes down the OVersize nlv’t’ul to
sizes between § in. and 2 in. From the crusher it 15 taken by a
short conveyor to the main stream of flow of crushed metal from
the Primary unit. The sereening and loading unig separates out
the metal into three bins, the sizes being 14 in. s

pinsand ¥ in,
Output O.f the Plant: ‘The plant can supply about 80 tons
(900 cft) of § in. and L in. crushed aggrevate per hour,

Tovr NOTES RV

Power Consumption: A Dicsel engine of h3 H P. wm:ks
the Primary Jaw  Crusher Unit and ;motl}or Nlllll]:YLl“ engine
of S0 H. P. runs the Secondary  Roll (1“\&1\01‘.(,‘111“‘ l.l\(:
Nereening and loading Unit is operated by a third Diesel Engine
of 45 1. .

Madras Corporation Crusher l"l:mt—AP;(l]ewurum
(sts seen from the loading ramp)

The contractors operating quarries by mszu;lbl tl;zlxn;:)lx;((::l:b_y;
are able to produee metal at it cheaper rate o; he . \ 111115'
reasons, T s labourers working under them do ‘not normally
o { ”;(1 Factory Act and the contractors save the amount
‘ome er the Factory Act : ! . ‘
(“f)l'l’i‘:‘]lﬂ;l]:o (l‘nrpnp;mtiun has to pay fnl-‘ ‘l'mnu.‘\* ‘o\t(,;nl“t:ll :(lx(;\ ]z(l;:)]Ol:iX‘.(:illﬂ\,‘
The labourers working in these quz?n ](‘Sf 1L|1(( ]{Ll;;f}(.l\- on m(ke_n
wages and tluetuations in the wage Iz‘lt(t o --;t‘ion‘ ].l])ml‘rorq " va
advantage of by the contractors.  Corporat a ¢

fixed wage.

But Mechanisation will be helpful when the field of operation
is limited and a large output is required.

5 PALAR BRIDGE UNDER CONSTRUCTION

Puspected by the delegates on the 13th Fibruary, "53.
The Palar River crosses the National Highway No. 45 (the
Grand Southern Trunk Road) 39 miles south of Madras (see map
[ . i ) l 3 (see w
at i) A75H). The existing crossing is a low stone paved causeway with
1120 . HIR XISt o C : ‘ “ ".
under vents, During rainy weather the traffic comes to a standstill
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for many days, isolating the City of Madras from the South.  To

remedy this defect cons-

truction  of  a  bridge

o across  the river under

L the  National Highway

Neheme  was  taken  up.

The site elose to the exis-

ting causeway was found

most  suitable. At this

1 place the river is 2,200 ft

; wide between well defined

banks. The bridge will

consist of 23 spans of Yo

ft clear each. Tt will have

a clear roadway of 22 ft
wide with no side walks.

g

The bridge superstrue-
tures is designed to consisg
of prestressed girders. A
full size girder was load-
tested  to destruetion  in
June 1952,

The  design of  the
bridge and the details of
the test have been deseri-
Palar Bridge- Well sinking being bed fully in I. R. (.

inspected by the delegates. Paper No. 164,

6. After the inspection of the Palar bridge the delegates
visited two religionus and historical places, viz., Thirukalukundrum
and Mahabalipuram. The former is also known as Pakshithir-
tham on account of the sacred birds which are fed there by the
priests everyday in noon. ‘

7. IRRIGATION RESEARCH STATION, POONDI,
MADERAS.

Inspected by the delegates on the 1Hth February, 1957 .

The Irrigation Research Station at Poondi 37 miles from
Madras was established in 1944,

The work of the rescarch station relates mainly to ipvesti-
gations on small-scale hydraulic models.

Tour NoTES 575
—- 1 ; e LI
7o Sarvavese - dudon
e,

Lisansansgy




596 SEVENTEENTH SESSION—MADRAS— 1953

The nature of studies conducted in the research station are
given below - -

I. Projects :

2. Maintenance work ;
3. Basic Research and
4. Materials tests.

Problems relating to projects such as Rampadasagar, Krishna-
Pennar, Thungabhadra, Lower Bhavani, Pugalur bridge were
investigated at this research station.

The station is also investigating problems connected with
maintenance of existing irrigation structures such as scour pro-
tection below the anicuts of the Godavari, exclusion of silt from
the Grand Anicut Canal in the Clauvery Mettur System, inerca-
sing the discharge through the head shiice of the Krishna Anicut,
ete,

Research work of a fundamental nature ix also carried out
with a view to formulating working rules for design of  future
struetures without recourse to model experiments cvery time,

The station draws its water supply from  the Madras water
works reservoir at Poondi. Normally when the reservoir is full
water flows by gravity into the models and back to the river
downstream.

Arrangements for pumping water when the reservoir level is
low also exist. But during the abnormal draught last year there
was no water at all in the reservoir, and to meet this contingoncy
the station has been equipped with a circulating system of water
supply by which the water from the models flows to w tank from
where it is pumped back.
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FLOW DIAGRAM OF HOT ASPHALT PLANT
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Dixcussion on Paper No. 161+

“'The Investigation, Design and Construction of the

Cauvery Bridge at Pugalur”’
Dy
K. K. Namerar avp K, Nasasivayam
Swunday, Fehruary 8, 1953

Shri H. P. Mathrani (Chairman) called upon Shri Nambiar
to introduce his Paper.

Shri K. K. Nambiar =aid that the objeet of the Paper which
gives an account of the investigation, desxign and  construetion of
the Cauvery bridge at Pugalur was to place before the Members of
the Tndian Roads Congress the problems met with duaring the
various stages of the construetion of the bhridge.

The bridge had 40 spans of 60 ft cach of reinforced concrete
T-Heam and slab type on solid masonry piers. Nine of the piers
were built on open foundations and the rest on wells sunk to a
depth of about 40ft. The design was according to the Indian
Roads Congress loading and  specifications exeept for the height
of the hand ratling.  Cansidering aestheties and  safety the
height of 21t 2 in. above the curb was raised to 3 ft so as to
give a height of 3t 9 in. above the roadway.

The difticulties of sinking the wells were detailed in the
Paper. Where wells rested on stoping faces of rock the use of
anchior rods by drilling holes in the rock was found to be cheaper
than chiselling the roek to give o stable seating.

It was found that the angle tron cutting edge  of the well
enrb which was pointing downwards buckled under the weight of
the wells and was in some  eases wrenched from the concrete
when the wells touched roek. A sharp cutting edge was not
necessary  for sinking the well in sand.  In clay 1t was possible
to sink the well by the use of suitable tools forexcavating around
the cutbing edge.  When rock was encountered the sharp cutting
edge was a disndvantage.  So it was decided to have the vertical
leg of the angle iron  cutting edge pointing upward.  Suchan
arrangement was adopted in the Palar Bridge.

+ Published in the Journal of the  Indian Roads Congress Vol. NVI1I]-1-
December T2, pages 68 1o 134,

9
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The use of rapid hardening cement enabled the quick vota-
tion of the contering from one set to another and consequentiy
the bridge was completed fairly guickly.

In spite of the constructional diftienlties and the expensive
roller bearings used, the cost of the completed bridge worked ont
to 13¢ 865 per running foot.  In hix opinion sliding plate hearings
were less costly and were adopted in othier 60-ft span bridges.

Shri Sri Krishna enquired if borings were taken to the rock
and the diameter of such borings  Referring to para 7.16.1 of the
Paper, he said a sketch of the rods welded at the joints would he
useful.  He wanted to know if the vertical leg of the entting edge
should point upward under all conditions.

Referring to the use of concrete caissons used in the bridee,
Shri Basant Singh said that hard wood available loeally was
used in one of the hridges in the Punjab.  In the Bhimber hridge
on Gujerat-Phalia Road hardwood cribs were sunk to the required
depth nearly 20 ft from the bed level throngh plastie clay.
Pumping was resorted to as the work had to be carried helow the
spring level.  When the conereting and masonry  was conpleted
the planks were unholted from the inside, taken out and used
again resulting in considerable reduction in the cost. The 3 in,
planks used were rebated o that flowing sand or mud could not
enter the caisson,

The centering arrangement used in the Leh Bridge near
Rawalpindi on the Grand Trunk Road wax found cheap and
convenient. The Leh river had flowing water throughout the
year.  ‘The height of the piers were about 50 ft above the water
surface and about 70 {t from the bed. Brackets 2 {6t wide, one
foot high and projecting 15 in. from the face were cast simultane-
ously with the pier.  When the concereting of the pier was com-
pleted, 12 in. % 15 in. wooden bearing heams, were laid over these
brackets.  On the bearing beams specially  prepared  trussed-
wooden heams prepared from locally available materialy were
erccted 1o span the gap from pier to pier. The centering of the
T-heams and the slabs were crected over wooden trusses.  Before
the conereting was done the centering and the trussed bheams
were subject to a test load of sand bags.  After the span was
concreted a hanging type of seaffolding was suspended  from  the
bridge, the cantilever hrackets were ent and the centering was
wsed in the next span. It was found that the centering could be
nsed after a number of vears if properly stored. The same method
was used in the Saraikella bridge near Taxila and the Ling river
bridge near Kehata in the Rawalpindi Division. On the Ling
river bridge the arch centering was supported on the trussed-
wooden beams.
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Shri T. Krishnamurthi dexired information about :

l.  The circumsiances under which separate rectangular
wells were preferred to cireular ones. The  latter
would be amenable forcasy rectification in case of tifts.

2. Whether eapping slabs were provided with  cut-waters,

3. Detailx of fests) if any, conducted on the river shingle
used for coment concrete,

4. If the shingle found in the river was used for the R, (',
work of the superstructure also.

3. Plate vin on page 125 of the Paper showed the cross
beams were provided only at the bottom of the Tee
ribs.  Was any extra reinforcement provided in the
slab at the ends of the unit,

6. The exact =hape of the eut for welding of the reinforee-
ment since the Voshape mentioned in para 7.16 was
not clear Petadls of welding  adopted and tests, if
any, would be helpful,

The special steps that were taken to ensure that ihe

‘.
Jjoint between the rib of the 'Tee and the slab was
perfect,

N, The places af which conereting was stopped in the Tee-

beam and the slab at the end of o day’s work and the
method adopted to secure good compaction at the
joints.

Shri S. R. Naidu was of opinion that the Nanniyvur site for
the bridge gave @ route 7 miiles shorter than that vie Pugalur
a saving of Rs4lakhs annually in the operation of cost of vehicles.
He felt that the decision to huild the bridge at Pugalur was

influenced hy the population of Velur and Pugalur.

He enquired if falling aprons were provided to protect the
approach embankments on the right.

For the open foundations, caissons 48 ft x 16t had been
suceessfully tried in other bridges for o depth of about 16 {1 at o
cost. of Rs 4,000 cach,  The sotl met with was sand, mixture of
sand ard clay, soft kankar and boulders.

The shump of 1 to d in. adopted for compaction with the pin
vibrators was on the low side. The manufacturers of the equip-
ment specificd o slump of 14 to 2 in. and good vesults were
obtained with a stump of 1 to 1] in. elsewhere.
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Shri Naidu desired to know if rollers had been used for the
launching and the exact purpose of the launching nose.

Shri B. N. Shenoy wanted to know the level at which
shingle occurred.

Cross sections of rivers are generally taken where there wus
little or no flow. The discharge calculated from such cross-
sections gave incorrect values because the bed matetial was
scoured in high floods.

Pointing out that the borings supplied in the Paper were not
along the line of the construction of the bridge, the speaker
stressed the need for borings on the actual line of construction to
avoid the danger of calling tenders on incorrect data.

Shri N. Durrani said that the design adopted was not a
balanced one. The cost of the substructure including the bearings
was Rs 11,07,000 plus Rs 2,39,260 = Rs 13,46,260 whereas the
cost of superstructure was Rs 11,40;000. The continuous beam
design which necessitated the use of costly bearings had its
disadvantages.

The bearings of the bridge were housed in boxes open at top
and were filled with a special lubricant called *‘ Shell Cardium.”
There was the likelihood of the boxes getting filled with sand
blown by the winds in the summer. So it was necessary to evolve
a design which was leakproof and which can be opened for
examination.

He suggested the use of R. C. pipes placed horizontally in
the gap between the wells. These would act as distance pieces
and help in sinking the wells without tilt. A taper of 1} in. in
fifty feet length of the well facilitated sinking and the reduction in
the skin friction when the earth gotse! after sinking was negligible.

Use of I-sections for the cutting edge with the flange outside
the well was desirable.

There was an urgent necessity to evolve a rutional basis for
the fixing of priorities for major bridges. There was difficulty in
assessing the necessity of project when strategic considerations
were involved, but the income from the ferry ata orossing is a
good guide.

There were many important unbridged ocrossings in the
Madras State where the cost of construction of a bridge and the
interest thereon could be paid back if tolls were levied.

Shri R. N. Joshi dcscribed a cutting edge which he had
successfully employed. It consisted of & vertical M. S. plate
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about 8 in. x 3/8 in. at the outside periphery of the well and ah
inclined M. S. plate about 10 in X 3/8 in. on the inside, welded
to each other at the bottom. Gusset connections at intervals on
the inside of the triangular portion stiffened the triangular
cutting edge. It was lightly reinforced and filled with cement
concrete. The arrangement had the advantage of creating
wedge action which helped the sinking operation.

Blasting in the wells described in para 7.3.4. was
objectionable.

Pumping of the water from the well reduced the buoyancy
and contributed to the kentledge.

Shri Joshi enquired about the amount of deflection in the
Calendar Hamilton centering girders due to the load of concrete.

_ Shri D. N. Khurana said that sand blows in the Mahanadi
bridge were effectively stopped by scooping out sand below the
wells and building a curtain wall alround,

~_ The superstructure with beams continuous over three spans
is the cheapest when the middle span was 1.33 times the end ones.

Thus when the total length was 180 ft, the most economical spans
were 54, 72, and 54 ft.

Referring to Appendix IL of the Paper, he said that the
tensile test alone was not emough. His experience was that
welded joints were not satisfactory in respect of ductility. A
double bend test at about the welded joint was necessary. Shri
Khurana enquired if any limits of ductility were specified.

Shri Ramamohana Rao sought detailed information about
how the 4,85,000 cusecs discharge at the Erode bridge was arrived
at. There was an urgent nced for the collection of adequate data
on the flood moderating influence of reservoirs.

Shri S. Sundaram, disagreeing with the suggestion of the
Authors, that the vertical leg be turned upward, cited his ex-
perience in two bridge works where T-section and 4 in. x 4 in.
angle iron used as the cutting edge had functioned satisfactorily.
He attributed the buckling experienced in the Pugalur bridge to
the vertical leg being not truly vertical because the horizontal leg
of the angle iron could not be got perfectly plane — para 7.2.2,

Shri K. F. Antia felt that twin octagonal wells gave a little
trouble in sinking. These had been extensively used on the
Railways.
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Keying between the well and the rock on which it rested was
essential. In one case, piers on well foundations had toppled
over due to scour reaching rock level after 50 years of service.

The use of controlled concrete was conducive to economy.

Reliance could not be placed on the technical information on
the nature of the soil, etc., given by the divers. So it was
advantageous if the engineer went down the well and got the
information.

Citing the example of a pile bridge where he had used a con-
crete pile to carry a load of 40 tons, Shri Antia said that pile
bridges might produce economy.

Shri P. S. Bhatnagar felt that considerable economy was
possible if longer spans were adopted in the reach where founda-
tions had to be taken deep.

Shri S. V. Natu mentioned that triangular a cutting edge
was used in the Watrek bridge near Kaira.

7000 4
VATFd

4 is the catchment area in sq. miles and ¢ is the discharge in
cusecs was not applicable to Madras State. Shri Natu said that a
discharge of about one million cusecs was obtained for the bridge
across the river Tapti with a catchment of about 20,000 sq.
miles.

where

Enquiring if the Inglis formula, viz., ¢ =

Shri K. K. Nambiar (Author) replying* to the discussion said
that the turning of the vertical leg of the angleiron upwards for
the wells of the Palar bridge was made only after carefully con-
sidering the experience at Pugalur and the practice obtaining in
other parts of the world. In most cases a sharp cutting edge was
not necessary. In clay soils, sharp tools were required to loosen
the soil. The horizontal leg of the angle iron cutting edge offered
resistance to sinking, Turning the vertical leg up did not increase
the area of resistance appreciably. In kankar and soft rvck the
cutting edge was an advantage. Therefore, it was necessary to
decide on the type of the cutting edge after examining the soil
conditions as revealed by the borings. In most cases sharp
cutting edge might not be necessary.

The triangular cutting edge with diagonal flats advocated by
Shri R. N. Joshi and Shri 8. V. Natu might be used if conditions
were favourable for its use. ‘

* Written replies by the Author recoived are also incorporated.
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Referring to the shape of the well, Shri Nambiar said that
single and twin wells had their advantages and disadvantages.
In certain cases it was found that it was difficult to dredge in the
central portion of the twin octagonal wells. It was suggested
that in such cases the thickness at the centre should be reduced.
This arrangement was an improvement. In the case of twin
wells it was difficult to rectify the tilt or shift that might occur.
In Madras State twin octagonal and twin rectangular wells
had been used successfully. Engineers, in his opinion, should
consider all aspects and adopt the well best suited to individual
needs.

Referring to Shri Srikrishna’s query, the Author said that
2 in. dismeter borings were taken in the rock. The vertical leg
of the cutting edge might be placed pointing upward when the
sinking was mainly in sandy strata and when the wells rested on
rock.

The ends of the rods welded were conical in shape ag
shown in the Figure below,

- - - - __‘ :‘ .
8
10 PERCENT BULBING

Answering Shri Krishnamurthi’s enquiry, the Author said
that the capping slabs were not provided with cut waters. But
all the corners were chamfered to avoid sharp corners.

The shingle collected from the river bed was used for the
full length of the well steining of all the piers and no tests were
conducted on these as they were free from any deletrious
substances.

Siight extra reinforcement was provided for the slab at the
end of each unit.

The conical shape of cutting the rods was adopted to facili-
tate welding and give & uniform layer of steel alround. This
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practice was in conformity with the British Standard Specifica-
tions for welding. The cutting of the ends of the rods was done
by hand. No flame cutting was employed as it tends to harden
the cut faces. During the test it was found that welding always
increased the yield point. No X-ray observations were made on

welded joints.

The cost of each weld ranged from Rs 5to Rs 8 per joint
depending on the size of the rod.

During the first stages of the work concreting was stopped
either at the middle of the span or over the pier. Subsequently
the beam was concreted without any stop. Wherever concreting
was stopped, a rigid plank with horizontal grooves was used.
Holes were cut in the plank for the reinforcement.

Joining old concrete with new was done after sand blasting
the old surface to remove laitence and mortar.

Referring to Shri S. R. Naidu's remark, the Author expla-
ined that the longer route was adopted by the Govt. of India
after very careful consideration of all the aspects.

Shri Naidu had enquired if the embankments were protected
by falling aprons. These were not provided. But the slopes had
been protected by revetment.

The slump of 3 to 1 in. adopted gave good results with the
pin vibrators.

Launching nose and rollers were used for different purposes.
Rollers were provided over the piers to facilitate dragging the
truss. During the process of launching the whole length of the
truss cantilvered out resulting in a sag at its free end. If no
launching nose were provided, the end had to be lifted up to the
level of the pier. The launching nose obviated the lifting up.

The experiment of Shri Khurana in stopping sand blows was
valuable.

Shri Antia had suggested the use of pile bridges. In the
opinion of the Authors, piles were unsuitable in sandy beds
because during flood a good deal of the sandy strata was scoured.
So reliance had to be placed on the skin friction of the pile below
the scour depth. In clay soils, piles could be employed.

Shri H. P. Mathrani (Chairman) thanked the Authors for
the interesting Paper and the various speakers for the high level

of the discussion.

.
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The discussion revealed that some engineers doubted . the
adequacy of the waterway. The bridge was designed for a flood
discharge of 2,86,100 cusces. The perimeter required, according to
Lacey’s formula, was 1500 ft while the actual length of the bridge
was 2,634 feet. The discharge—perimeter relationship given by
Lacey’s formula, in his opinion, was not accurate but gave an
approximate idea of the waterway. Therefore the length of 2,634
ft from abutment to abutment was ample even after allowing for
the piers and the approximate nature of the Lacey’s formula.

Referring to the point about the determination of the value
of * N’ under high flood condition, he said that the coefficient of
rugosity in the Kutter’s and° Mannings formula was based on:
(i) the bed material suspended in water, and (ii) the roughness of
the bed. Samples of bed material from within 2 ft of the bed
gave a1 indication of the material carried in floods. So the value
of ‘N’ determined on the basis of samples within 2 ft gave an
approximate idea. The results were by no means exact. Great
aoouracy was not necessary considering the approximate nature
of the formnula.

Examination of the cross section at the bridge site showed
that the general bottom levelof the sand stratum was at about
R. L. 310 and, surprisingly enough, this was the bottom level] of
the stream during a flood of 2,86,600 cusees as worked out from
Lacey’s formula with a value of 1.5 for ““f’", Also on one side
of the cross section the bottom of the sandy stratum was at R, L.
50. Again this reduced level of 50 repesented a depth equal to
1.60 D worked out from Lacey’s formula for scour depth.
Normally where there were no piers and where the river flowed
in a straight reach, scour went down to a depth equal to 1.5 D,

The design of pier with a depth equal to 2 D provided for the
socour due to the obstraction of the piers. The above showed
that the bottom level of the sand represented the level to
which scour reached at one time or the other in the past. The
Pugalur bridge was founded on rock and the distance from abut-
ment to abutment was much greater than that required by the
Lacey’s formula and hence the bridge was safe.

Citing the practice in Sind, he said that it was possible to
record soundings in high flood. A powerful launch with an echo
sounder mounted on it gave good results.

Speaking about the measures to prevent wells from leaning
towards each other, he said that interlocked wells had been used
by him for shallow depth of about 20 ft. Even though the sink-
ing of the inter-connected wells might present difficulties, there
were advantages in their use where solid continuous impervious

10
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wells were necessary, e.g., cut-ofl wells of regulators and barrages.
The procedure in sinking such wells was :

(i) all the wells and slabs were put in position before
starting sinking any one well ;

(ii) sinking was started from one end ;

(iii) the depth of sinking of any one well was not more
than 2 ft from that of the adjacent well;

(iv) the R.C.C. slabs were sunk simultaneously with the
wells.

In his opinion when there was heavy tilting, new wells should
be sunk. Describing the case of a bridge of spans of the order of
150 ft, he mentioned that there was a shift of the order of 3 ft.
The presence of a surcharge due to the bank very near the well
was, according to him, responsible for pushing the wells. Giving
particulars of the solution adopted, he said that the cardinal
principles that were adopted were the elimination of tension
and the even distribution of compression.

A point was raised as to why piles should not be used instead
of wells. Where maximum depth of scour was not much below
the bed, there was no heavy bending and the piles could be
braced. That some of the pile bridges vibrate during high flood
was due to the deflections when there was scour. If proper pre-
cautions were taken and the piles were mnade strong to withstand
the deflections when the scour was maximum there was no objec-
tion to using piles. But heavy driving oquipment was necessary
and there were only few contractors who had the necessary
equipment.

Twin wells of the shape of figure 8 with two circular dredge
holes were adopted successfully in a number of bridges. They
had the advantages of the ootagonal and the circular wells. Keop-
ing the central cutting edge one foot higher than the edge ones
might minimise the difficulty of having to scoop under it.

When a beam had to be constructed in two stages the design
should provide that the reinforcement at the joint was capable of
taking the entire shear. When this was dono continuity in the
construction process was not essential.

Supporting Shri Antia that the use of controlled concrete was
necessary for conserving cement and other materials under Indian
conditions, Shri Mathrani was of the opinion that its use should
be gradual because expert supervision was not available in plenty.

Discussion on Paper No. 162*

““ Recent Examples of Prestressed
Concrete Bridges”
By

A. K. Hitey, V. M. SiLviEra AND B. B. Gupra.
Monday, February 9, 1953.

Shri K. K. Nambiar (Chairman) said that prestressed
concrete resulted in the conserving of materials like cement and
steel in short supply and called upon Shri P. S. Subramaniam to
introduce the Paper on behalf of the Authors.

Shri P. 8. Subramaniam introducing the Paper said that
prestressed concrete, as the name implied, consisted in creating
stresses by mechanical devices in the body of the structure
which are opposite in direction to those that might be obtained
when the structure was loaded. Thus when prestress was
applied to a beam compression is introduced to counteract
tension at the bottom. The many advantages of the prestrossed
concrete had been mentioned in the Paper. The main advantage
was the climination of chances of cracks due to absence of
tension. The steel was thus safe against rust.

The high working stresses adopted in the prestressed concrete
rosulted in considerable saving in the materials and ensured
that the membetr was tested during the prestress before it was
called upon to bear the load.

For road bridges prestressed concrete was’suitable because
concrete unit could be cast separately under controlled conditions
and the assembly of such wunits prestressed in the field. A
saving of about 10 per cent over that the conventional
reinforced concrete was possible.

In order to secure the functioning of all the longitudinal
beams of a bridge as one unit it was common practice to
prestress laterally also.

Shri  Subramaniam emphasised the need for efficient
anchorages which depended not only on the friction hetween the
wedge and the rod but also on the increase in the section of the
rod when the jacks are released called ‘¢ Prissions effect *’.

T % Published at pages 175 to 204 of Vol. XVII-2 of TLR.C, Journal,
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Shri E. A. Nadirshah discussed the advantages of prestressed
concrete and emphasised that the saving in cost was greater
in longer span. The Test at the Palar bridge near Madras revealed
the high factor of safety and showed that cracks were completely

avoided uunder normal load. Cracks appeared only when

there was considerable overload. The cracks closed up when
the load was less than that causing a stress equal to the elastic
limit,

A stress of over 2,000 1bs per sq.in. was allowed for the
concrete in the two bridges described. Concrete capable of
withstanding stress of over 6,000 lbs per sq. in. could be
produced if proper control, correct placing, thorough compaction
by vibrators or other means were employed. Pointing out that
the stress of 1,500 1bs per sq. in. adopted in India was very much
on the low side, the speaker was of the opinion that higher
stresses should be permitted in order to have full advantage of
prestressed concrete.

‘In para 5.7.3 of the Paper the Authors had said that the
practice was to make a single batch of the stone element but the
First Report on Prestressed Concrete of the Institution of Struc-
tural Engineers recommended that the coarse aggregate should
be available in two sizes when the maximum size was ¥ in.

Prestressing had also been applied to continuous spans in
the bridge over the Revse at Sclayn near Namur in Belgium
which consisted of two main spans of 206 fteach and a third
span of 52 ft.

It was doubtful if economy would result when prestressing
was applied to spans below 30 ft. Prestressing when applied to
spans of 30 to 200 ft would result in considerable economy.
Comparison between simply supported R.C. and prestressed
concrete bridges showed that while the span-depth ratios of 15
were usual for R. C. a figure of 30 was by no means unattainable
with prestressed concrete.

Shri R. N, Joshi referred to the remark of the Authors that
prestressed beams carried the dead weight of the structure free
of cost and said that in R. C. beam a considerable portion of the
allowable stress was used in sustaining the dead load of the
structure. The stress distribution due to prestress dead load was
given in the Figure on page 591.

The distribution of stress was uniform before putting the
live load leaving full latitude for variation in stress conditions
when the maximum live load was applied.
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Due to prostressing the compression created before
upplying the live load was such that when the live load
way applied the compressive stress was equal to the permissible
stress at one face and zero at the other. As no tension was crea-
ted at any stage the chances of cracks were completely eliminated.

Shri K. F. Antia pointed that short supply of high tensile
steel wirc was one of the causes preventing the furtherance of
prestressed concrete in India. Steel manufacturers had been per-
suaded to undertake the manufacture of the material.

In reinforced concrete nearly half of the concrete does not
takle a(.]ny stress and it was meet that it should be properly
utilised.

The greatest mlvzu?tage of prestressed concrete was that every
member was automatically tested during the prestross bocause

~ additional live loads only reduced the stresses,
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Tn onc case the girder failed while the prestress was being
applied. It was found that the vibration of the shutter vibrater
used did not reach the place where the cables were touched and
honeycombing was the result. When vibrators were used the
mixing water had to be reduced by about 20 per cent as otherwise
segregation of the materials would result.

A prestressed concrete development group had recently been
formed under the auspices of the Institution of Engineers (India)
with the object of furtherance of the knowledge of prestressed
concrete.

Shri H. P. Mathrani disagreed with Shri Subramaniam
that the distribution of loads in the ribs of the beam was better
in prestressed concrete than in R. C. The transmission of loads
from the slab to the beam depended upon the stiffness of the slab
and the cross girders. 'The stiffer the cross connections the lesser
was the difference in the deflections of adjoining ribs and the
better the distribution. Stiffer cross-connections were possible in
both the prestressed and unprestressed concrete and so there was
no difference between the two types of concrete in respect of their
load distribution between the ribs of the beam.

Shri Shenoy wanted to know why the smuller factor of
safety of 15 used for prestressed concrete could not be usoed
for R. C.

Shri D. N. Khurana conceived of prestressed concrote as the
result of transference of energy from the steel wires and wanted
to know if the energy so stored in the concrete was of a perma-
nent nature.

Shri P. S. Subramaniam replying on behalf of the Authors
referred to Shri Joshi’s remark about the prestressed concrete
members carrying their own weight free of cost. In his view, the
remark implied that centering which carried the dead weight was
not necessary in the case of prestressed concrete.

Explaining Shri Shenoy’s point about the lower factor of
safety for R. C. he said that the adoption of greater working
stresses for reinforced concrete would increase the quantity of
steel resulting in difficulty in accommodating it in a reasonably
economical sections, .

While agreeing with Shri Mathrani that R. C. also could be
made to distribute the loads in the ribs eflectively by cross girders
le pointed ont the diaphragms formed an important part in pre-

stressed bridge construction,
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Al!swering Shri Khurana’s query about the permanence or
otherwise of the energy Shri Subramaniam said that the energy in
steel wus there permancntly due to the presence of the anchorages.

_ Shri K, K, Nambiar (Chairman) was of opinion that the
reinforced concrete was only the first step to the prestressed con-
crete and expressed the hope that reinforced concrete might be a
thing of the past.

High tensile steel was not suitable for R, C. work as large
cracks would develop on the tension side resulting in the corrosion
of the concrete, ‘ '

It} prestressed concrete the concrete was actually tested while
applying the prestress and so the need for a factor of safety was
much less. The margin provided for certain losses in the prestress
and for the stresses due to the live load. :

Referring to para 3.1 of the Paper, Shri Nambiar e i

: 1 s nqu 1
about the signs of shear failure mentioned. He enquired (}flsz:;r
stzrnctuml difficulty was involved in adopting the fish hellied
girder mentioned in para 5.2.2.

Windingup the discussion Shri Nambiar 1 »
for their excellent Paper. iar thanked the Authors
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«tSoil Cement in Road Construction”
By
K. F. ANTI1A
Monday, February 9, 1933

Shri U. J. Bhatt (Chairman) called upon Shri Antia to
introduce the Paper.

Shri Antia introducing the Paper said that soil cement
enabled the maximum use of local materials. Roads built of soil
cement withstood the test of time in highly trafficked roads as
well as in city street.

In Shri Antia’s opinion soil cement was a suitable material
for use in eonstructing roads for opening up the country and for
bringing up road to standard. For example soil cement to his
mind provided a cheaper and better solution in cases where large
amounts are spent on metal for reconstructing macadam roads.

Giving due consideration to the steel tyred bullock cart & thin
layer of 2 to 3 in. was proposed to be bonded to the soil cement
base in the Code of Practice recommended in the Papor. The
cost of the proposed construction compared favourably with the
bituminous full grout construction. '

The mechanical equipment depended on the magnitude of
the work and thespeed of construction. He thought that simple
farm equipment could be employed for soil cement construction.

Shri S. N, Gupta said that cement did not render the soil
resistant to the abrasive action of traffic but helped the retention
of the bearing strength attained under favourable conditions even
under adverse moisture conditions. Also the addition of cement
reduced volumetric shrinkage when subjected to variations in
moisture content.

In Shri Gupta’s opinion soil cement was suitable for medium
traffic roads. For heavy trafficked highways inoreased thickness,
depending upon the intensity of traffic, was a solution,

Soil cement construction had not been used for the surface
course except for side walks, parking places, ete. The praotice in
the U.S.A. was to use soil cement for the base course and apply a

*Pu;;]wis;ﬁeT.nt pages 205 to 270 of Vol, XVII-2 of f.}i;C;A‘:]-'ournal.
Jan, 1953,
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surface course above it. In his opinion, under Indian conditions
of traffic with the steel tyred bullock cart, surface course of soil
cement was notsuitable as recommended in para 3.4.3 of the Paper.

Referring to para 1.5(e) it was pointed out that the surface
had to be cured for fourteen days (para 4.5.8) and so the interrup-
tion to traffic when soil cement was used was the minimum.

The soil cement construction did not make much headway in
India because of its cost and the short supply of cement.

Shri Gupta desired that the cost of the different experimental
works enumerated in para 1.3 compared to other conventional
types be given.

West Bengal had large areas where only clay or silty clay
falling under the P. R. A. classification A--5 to A~7 was available,
The water table was high. Although opinions about the life of
the soil cement differed it was agreed on all hands that the
addition of cement increased the bearing capacity and reduced
the volumetric shrinkage. Preliminary experiments conducted at
the laboratory of the Roads and Buildings Research Institute of
West Bengal indicated that 5 per cent cement was required to be
added to the soil for retaining its structure under fully soaked
condition. Also it was very difficult to pulverise the clay. In
the works mentioned in para 1.3.3 (b) addition of 2 and 4 per cent
cement was possible because of the higher classification of the
goil used. In the U.S.A. 8 to 10 per cent of cement was consi-
dered to be the economic limit for soil cement construction. He -
requested the Author to give specifications suitable for West
Bengal conditions.

The step by step construction method recommended by the
Highway Research Board was outlined in Fig. 3 of the Paper and
was fully described in the publication of the Portland Cement
Association of ths U.S.A.  The method, in Shri Gupta’s opinion,
was too advanced for adoption to Indian conditions. He enquired
if it was possible to employ only manual labour.

Shri Gupta advocated the setting apart of 14 to 2 per cent of
the National Highway allocations for experiment and research in
goil cement construction in each State. He mentioned that

- Bulletin No. 137(1948) of the American Road Builders Association

gave the * Know How * of soil cement stabilisation in the form
of questions and answers.

Shri A. K. Deb referred to the recommendation in para
3.1.3 that pulverising was best done with a moisture content within
2 per cent of the optimum and pointed out that it was difficult

1
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to obtain a good uniform mix under wet conditions. Cement
formed into nodules in contact with the wet soil and uniform
distribution of the cement so essential for good stabilisation was
difficult to attain. Therefore, prewetting of the soil for pulveris-
ation was to be used only in unavoidable cases.

In para 3.3.3 it was mentioned that a concrete mixer could be
used for mixing soil cement. Shri Deb’s experience with a sandy
clay with about 20 per cent clay was that a thick crust was
formed on the walls of the drum making further mixing difficult.
Asphalt mixers with suitably bladed shafts moving in opposite
directions might yield better results.

Dr. H. L. Uppal differed from the Author in the statement
that the soil coated the cement particles, para 1.1.3-and said
that the cement coated the soil particles. In support of his
contention the following points were mentioned.

1. The resistance of soil to the softening action of water
increased with increased content of cement. The behaviour of
mixtures were governed by the nature of the outer surface. So
cement soil mixtures behaved like cement as brought out by
increased resistance with increase in the quantity of cement. If
it were the other way viz. soil coating the cement particles, the
increased resistance was not explainable.

2. The compressive strength of cement-clay soil mixture
was lower than that of cement-sandy soil mixture.

Sheepsfoot roller had been recommended for densification of
clay soils (para 3.3.2). Tests on a semi-field scale at the Central
Road Research Institute have shown that a sheeps-foot roller gave
densities 2 to 3 lbs greater for 45 to 50 passes than that obtained
with smooth wheeled rollers for 8 passes. In practice small
increase so obtained was not worth the increase in labour.

In para 3.4.4 the Author had recommended the use of a
Soil-cement mix for the wearing course. Good abrasive resistance
was an essential quality for a wearing coat and it was necessary
to specify a minimum value for it.

A four inoh crust of 8 per cent soil cement required 1,000
bags of cement for one mile of 10 ft wide road. Since cement
was in short supply preparation of cheap cement by burning clay
lime and other materials at the road side was a solution. Even
this type of cement was 25 per cent as effective as the standard
material the construction would be economical,
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Shri S. R. Naidu said that it was cheaper to use local metal
or mooram within half & mile than soil-cement for the base coat.

_ While supporting experiments with the new material Shri
Nald‘u advocated a cautious policy when large scale construction
was involved.

Sh'ri K. S Krishnan described in detail the various methods
of stabilisation and the practice adopted in America. He advo-
cated the use of lime for soil stabilization and said that the
material was available in abundance in many places in India and
cited the case of a road in a black cotton soil area where 2 per
cent lime was proposed to be used for stabilization. ‘

_ Shri E. C. Chandrasekharan remarked that soil cement was
a rigid base and not flexible one as described by the Author.
Speaking of the foot-walks on the Marina in Madras, he said that
in his opinion the unsatisfactory result was partly due to the
sma.l! thickness of the soil-cement used. The soil used was red
laterite gravel with some fines and little or no intermediate frac-

tions qf s_and: Proper grading was important for stabilization
and elimination of cracks.

Laterite soils were peculiar in that well established standard
tests such as mechanical analysis, liquid limit, plastic limit, ete
did not reveal their true engineering properties. Hence fll,rthe;l"
research was needed on laterites.

Shri Morarji suggested experiments on the addition of
chemicals such as triple-L seal to the cement. The manufacturers
claimed that the compressive strength of cement concrete in-
creased by 15 to 20 per cent' by the] addition of the compound.
It was an advantage if the quantity of cement required for
stabilization was reduced by such additives.

Shri E. A. Nadirshah* suggested that the I. R. C. should
arrange to carry out field experiments ueing soil-cement as a
wearing surface. He enquired about the details regarding :

1. The economical percentage of cement admixture for base
course and wearing surface.

2. The necessity of joints and their methods of construction.

3 Precautions necessary for the prevention of shrinkage
cracks.

4. The maximum traffic intensity which soil-cement wear-
ing surface can safely withstand. :

* This and the following comments were roceived in wntmg
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Shri D. C. Chaturvedi drawing attention to para 4.5.3
where it was stated that the finish of the soil cement should be
completed within 6 hours of mixing of the cement, was of opinion
that the finish should be done as quickly as possible. The initial
set of cement started after 30 minutes and disturbance after the
initial set affected the strength. '

Shri J. S. Narasimham referred to the recommendations
of the Author about the 2 in. wearing course in para 1.4.1 and
said that capillary moisture raising from the water table and
other conditions such as the type of berms and condition of the
side ditches influenced the design of the thickness. In his opinion,
the specifications might be useful where the intensity of bullock
cart traffic was low and the possibility of the subgrade being
subject to adverse moisture conditions remote.

The recommendation that a compressive strength of 450 1b
per sq. inch at 7 days was a satisfactory requirement did not
mention the type of the test specimen and the condition under
which the test was to be carried. It was usual to test pieces 2 in.
in diameter and 2 in. in height after soaking in water for
one hour. The idea was that during the one-hour soaking the
specimen attained moisture conditions that prevailed in the field.
It was possible to evolve a rational test procedure stimulating the
field conditions in respect of moisture and temperature. Uncon-
fined compression test on 2 in. diameter samples soaked for one
hour in hot water maintained at the temperature expected in
summer gave the strength of the soil cement under worst condi-
tions.

Experiments conducted at the Hyderabad Engineering
Research Soils Laboratory showed that pre-wetting had &
pronounced effect on the optimum density and optimum moisture
of the soil. Experiments to determine the optimum size of the
black cotton soil lump for pre-soaking to get the desired density
were also in progress.

Shri K. K. Nambiar remarked that the soil cement construc-
tion in the Ramnad-Mandapam road and Chidambaram-Bhuvana-
giri road, details of which had been given in the Paper, have
behaved excellently.

In the Journal ¢ California Highways and Public Works
Review ’—July-August 1951, an investigation on the condition
of a soil-cement base after 30 years of service was reported.
Examination of the cores revealed pure cement in thin lenses here
and there, particularly where clay soil was used. It was very
significant that there was no evidence of deterioration of the
cement treated mixture where the cement had been properly
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incorporated. In California a technique of mixing which made
it possible to reduce the percentage of cement to as low as one
half was evolved. Mix-in-place and plant-mix methods were
both used for the process though the latter was found to yield
satisfactory results. To ensure maximum strength with low
cement contents it was cssential that the time interval between

mixing and completion of finish-rolling should not exceed
2 hours.

In South Carolina and Columbia inthe U. 8. A., there were
& number of roads where s0il cement was used as a base and
topped over with a high bituminous surfacing for a wearing
course. In one case a soil cement with a cement. content as high
a8 163 per cent was adopted for a clay subgrade in preference
to 1:2:4 concrete pavement because soil cement comstruction
enabled quicker completion of the project.

ot In Shri ]I;Ia.mlb;iar’s opinion soil cement construction had a
uture specially where stone and moorum were not i
within short distances. arailablo

Shri K. F. Antia (Author) answering Shri 8. N. Gupta said

that soil-cement roads were capable of carrying, light i
and heavy traffic. p ying, light, medium

Production of cement was being increased to
demands. 6 meet the

The costs quoted in the Paper were for Bomba
different in different areas. y and was

When cement required was of the order of about 20 per cent
it was uneconomical.

There was no objection to use manual labour if mixing and
compacting was done properly.

Referring to Shri Deb’s remark about the difficulty of forma-
tion of nodules when pulverising was done with wet soil the
Author said that the Engineer-in-Charge might adjust the water
content suitably. ' )

Dr. Uppal had suggested the manufacture of cheap cement at
the road side. Cement was manufactured under controlled condi-
tions and tests were conducted every one hour to ensure unifor-
mity of quality. There was no saving by the use of low grade.
cement because a large quantity would be required.

Answering Shri Naidu Mr. Antia said that when other con-.-
st.utlctmn materials such as moorum were cheaper they should be
used. E
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Shri C. L. N. Iyengar replying to the discussion on behalf of
Shri Antia referred to the remarks by Shri E. C. Chandrasekharan
and said that the soil cement was a flexible base had been
accepted by the Highway Research Board of the U.S. A. and the
American Association of State Highway Officials. He agreed with
Shri Chandrasekharan that soil cement used in the Marina was
more a 80il cement plaster than a soil cement pavement or base

course.

Referring to Shri Morarji’s suggestion about additives
Shri Iyengar said that the addition of 1 to 2 per cent of calcium
chloride was recommended to silty soils of high organic content
to overcome the harmful effects of impurities.

Replies to Written Comments by Shri Antia

Answering Shri Nadirshah the Author supported the sugges-
tion that experiments should be made to determine the limits of
traffic intensities up to which soil-cement with a light duty wear-
ing was suitable.

It was not usual to provide joints in soil-cement work except
construction joints at the end of a day’s work. The thin shrinkage
cracks that invariably occurred were filled with a priming coat
of bitumen when light duty surface finishes are adopted. When
heavy duty toppings such as cement concrete or bituminous
concrete were used, no attention was necessary.

The economic limit of cement content for soil-cement work
depended entirely on local costs prevailing in the locality. For
example, a 4-in. soil cement with 8 per cent cement compared
favourably with a 8-in. macadam in Bombay. The limits recom-
mended in the Paper were purely based on satisfactory perfor-
mance,

Regarding Shri D. C. Chaturvedi’s point about finishing all
the operations within 30 minutes, in practice the setting time
of cement was of the order of 90 to 100 minutes even though the
specifications laid down that it should be not less than 30 minutes.
In practice, it was found that finishing within 6 hours was satis-
factory.

The argument by Shri Narasimham that capillary moisture
was equally applicable to all types of bases. Good drainage
was necessary for soil cement bases as for any other.

The tests for the compressive strength were carried out
with cylindrical specimens having & height—diameter ratio of
two. Three sizes of specimens were employed, depending on the

particle size of the soil.
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Size of spcimen Soil

2 in. dia. ¢4 in. high Fine grained soil containing not
less than 80 per cent passing

a No. 7 B. 8. sieve.
Medium grained -do-  § in.
B. 8. sieve.
Coarse grained - do - 1} in.
B. 8. sieve.

4 in. dia. 8 in. high

6 in. dia. 12 in. high

The specimens were soaked in wa i
testing, ter for 4 hours prior to

The object of the test was to determine the minimum cement
content required. There was no need for reproducing field
conditions, since it has been found by experience that specimens
having a minimum compressive strength of 450 Ib per &q.
;nc? hardened satisfactorily and withstood the durability
ests.

Shri Nambiar had raised a point regarding development of
efficient mixing equipment which made it possible for low
cgment_ contents such as } per cent to be used in the case of
silty soil. _The .resulting material in such cases was what has
been described in the Paper as cement modified soil and does
not correspond to the soil cement having definite structural
frc;pertles and durability, which could be predicted from
ests.
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Discussion on Paper No, 164*

" Testing to Destruction a 96-ft Prestressed
Concrete Bridge Girder”

By

K. K. NamBIiar anp P. V. Ras
Monday, February 9, 1963

Shri Kanwar Sain (Chairman) called upon Shri Nambiar to
introduce his Paper.

Shri K. K. Nambiar introducing the Paper for discussion
said that the object of conducting the test was to gain first hand
knowledge of the behaviour of prestressed concrete under severe
loading. He believed that the Paper would enable engineers to
judge for themselves the advantages of prestressed concrete.

Prestressed concrete construction had not made much head-
way in India due to lack of materials and skilled technicians to
carry out works. The engineer while assessing the suitability of
structural material ought  to apply the following criteria, viz.,
whether there was a saving of material in short supply such as
cement and steel, and whether there was overall economy. The
test at the Palar Bridge and similar tests conducted in other parts
of the world had clearly demonstrated the advantages of prestres-

sed concrete,

Compared to the conventional reinforced concrete there was
an appreciable saving of steel and cement and the design was
cheaper than one of reinforced concrete.

Some engineers seemed to doubt the efficacy of the anchorages.
As mentioned in para 4.2 at page 361 of the Paper the two cables,
T7 and T8, were left ungrouted. It was found that the whole force
due to prestress and deformation of the beam in these cables was
borne by the anchorages alone without any slip. The bond
between the wires and the grout within the end block was suffi-
cient to carry the force in the wires.

Several experiments by Fressynet and Magnell on beams from
which the end anchorages were removed demonstrated the fact
clearly. The design of the Palar bridge provided for both the
end anchorages and bond and so there was no apprehension about
the permanency of the prestress.

#Published at pages 343 to 391 of Vol. XVII-3 of the Journal of the
Indian Roads Congress—January 1953,
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Mea.s.urement of the plastic deformation, the elasticity of the
beam at intervals of time, and strain measurements of ‘the longi--

tudinal wire were under contemplation. Appendix III of the
Paper gave the calibration of the jacks done after the tests. °

On page 349 in line 2 of para 2.2.6, read 11,25,000 for
11"0215,5B%0' On page 356, in line 1 para 3.7.2 read cable B2 for
cable B3. .

Shri K. F. Antia mentioned that a test on a 40-ft prestressed
concrete girder was carried out by him for dynamic railway load.
1t was found that the effect of the girder when a loaded wagon
was intentionally derailed over it was slight.

That the lowest tenders were generally of prestressed concrete
showed that it was cheaper in spite of the high cost of the impor-
ted high tensile wire. When the high tensile wire was manu-
factured in India there was scope for further savings.

Shri Antia enquired as to why parabolic variation had been

assumed for the calculation of pair losses in para 3.6. He presu-

med that the elongation of 1} in. bars through which the reacti
of the jacks wastransforred to_tho girder had been taken into
consideration in measuring the deflection of the girders.

Shri R. N. Joshi pointed out that durin
water Which had  collected in the U-Portign t}:)%zt:gt ‘gﬁ:
through the cracks. It was an advantage if in the future tests
the U-portion could be filled with coloured water and connected
to a hydrostatic head of 20 to 30 ft. The water oozing out
through fine cracks which was not visible to the naled eye would
indicate the presence and the pattern of the cracks. The weight

- of water so put in was only of the rate of 800 or 700 1b. against

the dead load of 1,200 lb. per sq. foot of the wearing coat, hand-
rails, kerbs, etc. ’

In his opinion a uniform distributed dead load of 1,200 Ib,
per 8q. foot gave conditions conforming to actuals by producing

the full shear at the supports. The four jacks used did not give -

the necessary shear even though they produced the TIeCessary

Ww.maximum bending moment at the centre.

Shri D. C. Chaturvedi* wanted to know (i) the details of the
failure o.f the SR 4 strain gauges, (ii) the method of measur-
ing strains by the use of metal studs buvied in the concrete,

* This comment was received in writing.

1la

-
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and -(iii) the necessity for using rapid hardening cement for
the deck slab.

Shri P. V. Raj (Joint Author) referred to Shri Antia’s
remarks about the strains in the tie rods and said that the appli-
cation of force in the rams of the jack reacted on the beam and
together with the reaction of the abutment produced flexure in
the beam. The measurement of the deflections of the beam with
reference to the ground gave true results. The strains in the tie
rods did not have any effect on the observed deflections.

The bending moment along the span was parabolic and the
modulus of the section was constant. Hence the variation in
the compressive stress was parabolic. That was why parabolic
variation had been assumed for the pair losses mentioned in
para 3.6.

In reply to Shri Joshi he said that a small quantity of water
entered the girder through the shuttering placed for the deck slab.
Four concentrated load points were taken instead of uniform
distributed load for convenience. By the arrangement as men-
tioned in para 5.5, a shear stress of 800 1b per sq. inch was
reached and there was no sign of shear failure.

Replying to the written comments of Shri Chaturvedi, Shri
P. V. Raj gave out that the S. R. 4 Strain gauges used for the
test were of two types:

(1) A -11 - Resistance 120.4 plus or minus 0.2 per
cent ohms with a gauge factor of 2.05 plus
or minus 1 per cent, and

(2) A—5—Resistance 120.0 plus or minus 0.2 per cent
ohms with gauge factor of 2.01 plus or
minus 1 per cent

and were supplied by Baldwain (U, 8. A.). The manufacturer
recommended Bakelite base gauges, i.e., B-type for outdoor work
but unfortunately they were received after the test was over.
Avother important factor in the use of the S. R. 4 gauges on
concrete over long periods was the effect of plasticity of the
adhesive used for the gauges.

Strains in concrete could also be measured fairly accurately
by fixing say 2 metal studs in the form of plate ora bar 1 in,
square fixed to the concrete surface spaced 2 in. centre to centre.
Punch marks were made on the face of the studs and the distance
between the marks measured by means of strain gauge such as
- Whittemore Strain Gauges’’, Fig. A.

DESTRUOTION  TEST OF PRESTRESSED GIRDER - - - 605 .
X Lo
- utside face
1A A Y of Concrele:
"x1" Stud . . :
1

6@%*

(91ugs Yok

lergthy t

A
T g

X

Elevation

Figure-A

~Z

W

tud fowhich gauge is fixed.

Shud , length, l S
r g
Needle ial gavge ‘

s

Elevation

n

1e’ 4
2~

Section on XX

T

Section on ZZ

Stuel. ! l
length

2

—

Figure-B

N e gouge

"x1" Bai—;—- 4,

g

Punch Mark. -

Oufside face
of Concrete.

Dial gouge




608 DiscussioN oN DESTRUCTION TEST OF PRESTRESSED GIRDER

The strains could also be measured by fixing studs, say
6 in. apart. Ames or Mercer dial gauges were fixed to one stud and
the needle pressed against the other stud, Fig. B. But the dial
gauges Were capable of measuring to an accuracy of 1/10000 of an
inch while the 8. R. 4 can record an accuracy of 1/200000 of
an inch.
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Raj and Nambiar on the Testing to Destruction

a 96-ft Prestressed Concrete Bridge Girder ves
Ready and rough Tests for Soil Cement .
Recommended Code of Practice for Soil Cement
Reconnaissance Reports on Bridge Sites, Hints

on preparing
Reinforcement in Tee-beams, Main
‘‘ Rejection > precedes selection of Site for a Brldge
Remedies, Causes of Landslips and Suggested
Report of the Council (year ending 31.12.62)
Reports on Bridge sites, Reconnaissance, Hints

on preparing
Research Institute, Okhla, Delhi, Central Road On

some observations on Airfield Runway Surfaces ...
Reservoir, Flood-moderating Effect of Mettur
Results on Compaction of Alluvial Soils in

India, Derived
Results on Compaoction of Alluvial Soils in

India, Disoussion on Experimental
Results on Compaction of Alluvial Soils in

India, Experimental
Rivers, Bridging India’s
Road and Runway Traffic compared
Road Construction, Soil-Cement in
Road Milage in Newzealand
Road Research Institute, Okhla, Delhi, on some

observations on Airfield Runway Surfaces
Roads in Newzealand
Roadside Advertisement, A policy on
Rotation, End .
Rough and Ready tests for Soil Cement
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656 GENERAL INDExX

Rules for the Contribution of Technical Papers
and Award of Medals
Rules, Library
Runwa.y Traffic compared, Road and
Runway under Normal Air Traffic, Investigation of
the Coarse Aggregate used in the Concrete Slabs of a
Runway used by normal air traffic-Investigation
of the surface of the bituminous carpet of a

“g

SAFETY Factor in shear of prestressed bridges
Sand Filling in the wells of the Cauvery Bridge
at Pugalur
Scope of Soil Cement, Life and
Seventeenth Session, I’roceedings of the
Severn at Shrewsbury, The Castle Foot Bridge over the
Shear due to Prestress, Negative .
Shear of Prestressed lindges Safety factor in
Shear Test (Load test of the Kuakhai Bridge)
Shifting and Tilting of Wells on the Cauvery
Bridge at Pugalur
Shortening, Elastic (Prestressed Concrete
Bridge Girder)
Shrewsbury, The Castle Foot Bridge over the Severn at
Shuttering on the Barakar Bridge, Lifting
Silvera, Gupta and Hiley on Recent Examples
of Prestressed Concrete Bridges
Sinking on the Cauvery Bridge at Pugalur, Well
Site for a bridge, what is a good
Soil Cement, Basic Reason for Adopting
Soil Cement Characteristics of Soil and—Their
relation to cement content, ete.
Soil Cement, Construction "Procedure and Equxp-
ment
Soil Cement, Description of
Soil Cement, Factors Affecting Quality of
Soil Cement, Field Contro] Factors
Soil Cement in Road Construction
Soil Cement, Life and Scope of
Soil Cement Mixture, Freezing and Thawing test of
Compacted
Soil Cement Mixtures, Standard Method of Test for
Moisture Density Relations of
Boil Cement Mixtures, Standard Method of wettmg
and Drying test of Compa.oted
Soil Cement, Performance Tests
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Soil Cement, Physical Characteristics

Soil Cement, Properties of S

Soil Cement, Recommended Code of Practice for ...

Soil Cement, Rough and Ready Tests for

Soil Constants

Soils, Classification of

Soils in India, The Compaction of Some Alluvial ...

Soils, Plasticity of

Some Observations on Air Field Runway Surfaces

South Pennar Bridge at Kaveripatnam, The

Standard Method of Freezing and Thawing, Test
of Compacted Soil Cement Mixtures

Standard Method of Test for Moxsture-Denmty
Relations of Soil Cement Mixtures

Standard Method of Wetting and Drying, Test of
Compacted Soil Cement Mixtures

Statement of cost on the Load Test of the Kuakhai
Bridge .

Stones, Type Designs for Furlong and Boundary

Subcommlttees List of Committees and

Substructure of the Cauvery Bridge at Pugalur

Suggested Remedies, Cause of Land slips and

Summation Curves, Grain Size Distribution and

Superstructure, centring for the

Superstructurs, Form Work for the

Superstructure, Load Test of the Kuakhai Bridge

Superstructure of the Cauvery Bridge at Pugalur ...

Superstructure of the Prestressed conorete Bridge
Girder, Design and

Suepended Centring for Superstructure, Cauvery
Bridge

Suspended Centring saves 8 months (Cauvery Bndge
at Pugalur)

Suspended Span of the Castle Foot Bridge over the
Severn at Shrewsbury

Swansea, The Castle Bridge in Abercrave near ...

uT”

TALDANGA Bridge, The

Tansa Bridge, The .

Technical Fllma Lectures and

Technical Papers, Rules for the Contribution of

Tee-Beams, Main Reinforcement in

Tensile Tests of Welded Rods (Cauvery Bndge)
Results of

Test for Moisture Density Relations of Soil-Cement
Mixtures Standard Method of

65

Page No.
226
212
241
232
214
213
297
214
158
475

260
251
256
148
135

485
166
97
103
141
76, 80
347
98
433

198
180

463
441
526
© 103
108

251



s GengrAL INDEX

Testmg to Destruction a 96-ft Prestressed Con- -

¢ erete Bridge Girder

Test, Modified A A S H O Compaction

Test of the Kuakhai Bridge Superstructure, Load ...
‘Lest Procedure followed for Kuakhai Bridge, Load
Test with the Abbott Cylinder

Tests, Laboratory Compaction :

Tests ‘of Concrete Cubes at the Cauvery Brldge at

" Pugalur, Compression - - “ie
Tests of Welded Rods, Results of 'l‘ensxle (Cauvery »
Bridge) .

Textural Class1ﬁcatlon of Soils - .
Tlltmg of Wells on the Cauvery Bmdge at Pugalur,

“Shifting and, .

" Tools and Plant used (Pugalur Bridge)

Top-Plugging. in the Cauvery Bridge at Pugalur
Tour Notes (17th Session)
Traffic Compared, Road and Runway
Transplantation of Wells on the Cauvery Bridge

at Pugalur
Transplantmg Wells of the Cauvery Bridge at Pugalur
Travelling Plant Method for Soil Cement
Trusses, Assembling and Launching of Intermedlate
Type Designs. for Furlong and Boundary Stones ...
Types of Equipment for box] Cement Road

Con struction e
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WATERWAY of the Cauvery Bridge at Pugalur,

Discharge &
Wearing coat on the Cauvery Bridge at Pugalur
Welded Rods, Results of Tensile Tests of

(Cauvery Brldge) o
Well Foundations of the Cauvery Bndge at

Pugalur, Provision of Anchor Rods for. .
Well Foundations of the Cauvery Bridge at Pugalur
Well Sinking on the Cauvery Bridge at Pugalur

Wells of the Cauvery Bridge at Pugalur, Plugging i:l;e _

Wells of the Cauvery Bridge at Pugalur, Shlftmg

“gnd Tilting of oo
Weils of the Cauvery Brxdge a.t _Pugalur, Trans. -

* plantation of - s
Wetting and Drying Tests of Compa.cted So;l- :

Cement Mixtures . R
Workshop and Plant Otga.msatxon . ) e
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CONCRETE R0ADS

Concrete roads can be designed
for any conditions of load and
service.

Whether it is a ¢reteway to
carry farm produce to market
or a road in an industrial area
for heavily loaded goods-
vehicles, concrete provides the
best solution.

A
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ROADS

-
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WoULDNT YOU ke A T more o ALL THREE?

More Mileage — From Bombay to
Poona or on the Grand Trunk Road,
for miles of motoring that test the
best of tyres, you need a tougher tread,
an. all round better tyre design that
Ives you more money-saving miles —
YOU NEED GOODYEAR TYRES FOR
MORE MILEAGE.

More Comfort —For sheer luxurious
motoring you need specially designed
smooth running tyres, the kind that
absorb bumps and shocks—the tyres
most car owners choose — YOU
NEED GOODYEAR  TYRES FOR
MORE COMFORT.

More Safety —On hill station roads,
ou need sure footed traction that comes
rom that extra road grip in the tread—
you need a stronger cord body to resist
strains that cause blowouts — In fact
YOU NEED GOODYEAR TYRES FOR
MORE SAFETY.

fn fact it's Goodyear that gives a
little more of afl three - MILEAGE,
SAFETY, COMFORT.

GOOD/YNEAR

»

2
H

TRUNK ROADS

TOWN ROADS

COUNTRY ROADS

DOCK ROADS

FOOTPATHS

RAILWAY PLATFORMS
AERODROME RUNWAYS & ROADS
- ETG. ETG.

TREATED WITH *“‘ HOTFIX”’
or ‘“COLFIX”

For particulars please write to

Messrs. McLEOD & CO. LTD.,

3, Netaji Subhas Road,
CALCUTTA.

Manufacturers & Suppliers of :
AIR COMPRESSORS

AIR LIFT PUMPING PLANTS
DIAMOND DRILLING PLANTS
ELECTRIC TOOLS, A.C. & D.C.
HICYCLE ELECTRIC TOOLS
MINING EQUIPMENT
PNEUMATIC TOOLS
VACUUM EXHAUSTERS
VACUUM PUMPS, &c., &c.
THE

Consavioateo Pneumanc
TaaL COMPANY LIMITED

Contractors to the
BRITISH ADMIRALTY, WAR OFFICE, AIR MINISTRY, INDIAN

GOODYEAR TYRES THAN ON ANY OTHER KIND
MORE PEOPLE, THE WORLD OVER, RIDE ON GOO A GOVT. & BAILWAYS, PORSIGN CONTS. Raimiye ar

‘ BOMBAY CALCUTTA KARACH! LAHORE MADRAS
P.0. Box 205. P.O. Box 806. P.0. Box 179, P.0. Box 185. P.0. Bor 1282
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~ RUSTON-BUCYRUS
EXCAVATORS

AVELING-BARFORD
DIESEL
SHUTTLE
DUMPERS

"DAYA Bridge 13 Spans

of 71'-6” on Screwcrete

Cylimier Piers, for the

Orissa  Government

e

THY e h l'li‘é/”r\ : a2 y "’""; > 1
near Bhubaneswar., ~ VI 7 (RS

BRAITHWAITE & CO.,

(INDIA) LIMITED. Greaves Cotton & Co., Ltd.,
Mechanical Engineering Department,
‘HID E ROAD, KIDDERPORE, CALCU’::‘:' 1-Forbes Street, Fort, Bombay.
S ———————————

Branches : Ahmedabad. Calcutta.Kanpur-Madras-New Delhi =




NEW, SMALLER P&H SOIL STABILIZER
FOR BETTER ROADS EVERYWHERE

Now, there is a proved P&H Soil
Stabilizer for every road building
budget. This model processes in
S-foot strips—and like larger P&H
machines, performs all the basic
requirements, except compaction,
for successful soil stabilization in a
single pass.

This great advancement in road

building provides positive control
in processing native soils with any
type of admixture, insures lasting
surfaces of uniform and predeter-
mined strength, Easily transported,
simple to operate, the P&H Model
EA-86 Soil Stabilizer is ideal for
building roads, streets, alleys, air-
ports, sub-bases. Get full information

BETTER LIVING through BETTER ROADS

HARNISCHFEGER OVERSEAS
CORPORATION, MILWAUKEE 46, WIS, U.S.A

Cable *Harnosco™
Established In 1884

P& H DISTRIBUTORS

PASHABHAI

PATEL

AND COMPANY LIMITED

CONSTRUCTION HOUSE,

BALLARD ESTATE, BOMBAY

ALSO AT DELH! AND CALCUTTA

Yoo g Line

240

)

Y

RGN BACRILLID  CAAW(ID CRANI  maGHES CHANME  THINCM WOR g owa  TMXE CRAMEY

vii

For

PILING aw

FOUNDATIONS

CALCUTTA

SIMPLEN concrere pies oy Lo

Consult :

MADRAS
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ROAD TAR
for
SHALIMAR TAR PRODUCTS
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MANUFACTURED AND

SERVICED BY



WACKER

Gasoline | Electric

High Speed Internal & External Vibrators
Vibration Tampers

“ERNAL HIGH FREQUENCY
YIBRATORS

€XTERNAL HIGH FREQUENCY
YIBRATORS

ELECTRO VIBRATION TAMPERS

Compressing Concrete when building founda--

tions, basic walls and reinforced concrete,
construction of valley dikes, seaport quays,
airport runways, etc.

Compression of ready made articles, con-
struction of heavy and large sized concrete
parts, road construction, forming of larger
surfaces, in erection of Canal Walls, repair-
ing concrete slopes of Canals, etc.

Other Applications - Agriculture and Chemi-
cal Industry for emptying silos, bins and,
receptacles for screening various kinds of
materials.

Concrete and artificial stone industry in the
manufacturing of concrete stones, hollow
stone blocks, roof stones, window arches,
steps for stairs, posts, planks pipes an!l
tubes for wells, etc. '

Other Applications - In Foundries for Steel,
cast iron and other metals, for compression
of sand for Wet and Dry casting, for larger
moulds and cores as well as for cleaning out
Cupola furnaces and Bessemer Convertors.

Also used In stamping concrete pourings in
road construction or surface laying.

Q@ @ Vibrators ensure intense compression
Q@ @ Increased strength

Q¢ @ Less use of water
{o » @ Saving in manpower - it takes one person to do the:
& work of four '

@ Saving in cement due to increased strength

ARMSTRONG SMITH LTD.

Gresham Assurance House,

Sir Phirozshah Mehta Road, Fort,

6/2, Garstin Place,
P, O. Bex 781,
- CALCUTTA,

BOMBAY.
36, Second Line Beach,
P. O. Box 79,
MADRAS, 3

2—49'-07, 1-56'-0" & 212’ cantilevers)
0” and two end blocks of plum cement
R.C.C. piers on plum cement concrete

The bridge rests on

Total length of bridge 178'-
foundation.

3 spans and two cantilevers (

BENDU BRIDGE—This bridge is of Beam and Slab type with overall width 21'-6” with
concrete.

J. C. GAMMON LIMITED

xi

BOMBAY-1

BALLARD ESTATE

HAMILTON HOUSE
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WARSOP

ROCK DRILL

The most modern

self-contained One

Man power-tool for

1. Stone Quarrying

2. Surface Mining

3 Prospecting

4. Trenching for power,
water & sewage lines

8. Breaking concrete &
general demolition

BENFORD

CONCRETE MIXERS

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

PEGSON

ROAD & QUARRY PLANTS

The full range of Pegson machi-
nes includes:
1. Jaw Crushers & Granulators
2. Gyratory Crushers
.. 3. Vibrating & Rotary Screens
4. Complete Crushing & Screen-
ing plants, capacity from 3. to

"+ 400 tons per hour. C
Apply for details to:-
Hr;znches f—
26, Errabalu Chetty St., l Garlick & Co Ltd.
G.T., MADRAS. A g

Cox St., COIMBATORE.

1
"- JACOH CIRCLE. BOMI AY 11

Indian Practical

CIVIL ENGINEERS' HANDBOOK

Edited by P. N. Khanna, A.M.LE, (Ind.), A.M. Inst. H.E. (Lond.)
THE STANDARD REFERENCE BOOK FOR ALL ENGINEERS

This book is a vast collection of up-to-date practical
data (with standards and formulae) and other valuable
technical information needed most in daily work, not
usually considered or incorporated in text-books or found
in any other single Indian publication. Hundreds of copies
of this famous book are now in daily use by every grade
of engineer all over India. Users tell us they have found
it ‘“highly Useful'’ ready reference book. .

Sections on :

Civil, Structural, Sanitary, Highways, Bridges,
Irrigation & Electrical Engineering. All condensed in about
950 pages with over 300 illustrations and 200 design tables.

Cloth bound Rs. 15/- (Postage extra Rs. 1-8-0.)
ENGINEERS’ PUBLISHERS & ADVERTISERS, -Patiala (Pepsu)

 xiii

MILLARS’
MACHINERY

Concrete Mixers—Tilting and non-Tilting Types.
Asphalt Mixers—for Hot and Cold Mix.

Roller Pan Mixers—for Mortar.

Diaphragm Suction Pumps—for effective lift up to 25 ft.

Self-Priming Pumps—for handling Seepage at loweat
' possible cost.

Tower Hoists—for speedy construction.

Complete Wellpoint Pumping Equipment—for dewater-
ing the only successful method of combating running

et TIMBER

HARDWOODS - SOFTWOODS - PLYWOODS

MILLARS’ TIMBER & TRADING CO. LTD.

,  (INCORPORATED IN ENGLAXND)
,  Victoria House, Victoria Road, BOMBAY 27.

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




) - USE 100/ INDIAN ROAD TAR

FROM INDIAN COAL MINE

A\ THROUGH
INDIAN

CHEMICAL INDUSTRY

L

THE INDIAN |
IRON AND STEEL

X 4 A

CO., LTD.
BURNPUR WORKS

e

T
MANAGING AGENTS!

MARTIN BURN LTD.

't MISSION ROW, CALCUTTA | 2" TARCRETE WORK IS IN PROGRESS
V ' KRISHNAGAR - HRIDOYPUR ROAD

‘ AND HELP THE NATIONAL ECONOMY
.. ‘BENGAL CHEMICAL & PHARMACEUTICAL WORKS I.TD.‘
94, Chittaranjan Avenye, Calcutta - 12
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. Leadership — Our Ancient Heritage

i au . The Thames Tipper is built to * rough - d’eer’ess Onbwnhru
ft climates. As for power — you have a chojce of two engines .
"'t.he WO.ﬂd ﬁmou;iF;rd V-8 or the Perking P.6 diesel. BOth From early antiquity Indian Steel was famous in the cliivililed wc;id. So greatly
engines give you & standard of reliabili did Indian Steel excel all others that it was eagerly sought after wherever men met
opera : and low gtml reha?nhty ml?‘ed with low ul: trade. From “Wootz", as it was called in the Levant, was fashioned the famous
tog i costs. The Tipper’s heavy duty all " chased armour of Damascus, as famed for its strength as for its beau;]y. The iurv;d
' : imi f the Saracens, chain mail and shining armour similar to that worn by the
stecl bOdy is specially d“lned ;g:\?;ll::::?thireteenth-century Europe — these were made from the metal which the
for hard wear, And it .powerful Indian master-craftsmen produced in their foundries.
hydmu.hc hoist — controlled from * The “Ondanigus” Steel referred to by Marco Polo, the “Alhuide” and *Alfinde*
the driver’s cab — gives a fast, of the Spanish armourers — these are but corruptions of “Hundwanij” — the
smooth, 48° til’- Ask us for . Indo-Persian term for Indian Steel. Today, Indian craftsmanship and genius
details of the Thames range, ' are expressing themselves anew. Ancient skill is equipping itself

with new technology, 10 raise even higher our standards of excellence,
and to gain new leadership. In this Indian Renaissance,
Tata Stesl plays a vital part.
¢

) e .
FORD MOTOR COMPA"Y -] '"D." o THE TATA IRON & STEEL COMPANY LIMITED
. . LIMl‘l‘!Q — i — . : —— T
BOMBAY | |
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Barber-Greene

BITUMINOUS
FINISHERS

AUTOMATICALLY

PRODUCES SMOOTHER ROADS

Here is simple paving efficiency—the Barber-Greene
Tamping-Levelling Finisher that places a uniform
bituminous surface—automatically.

The B-G Finisher tamps, levels, and ‘*‘strikes-off*
simultaneously. It automatically adjusts to irregularities
in sub-grade . . . automatically measures the correct
amount of material...leaves an awtomatically 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 ft. per min. It assures matchless performance on the
widest variety of hot or cold-mix bituminous paving
Jjobs—large or small. Send for descriptive literature.

¢

4
4

¢

‘8.0 FEATURES

Maneuverabiiity

Crawler-traction gives full stsering control
for following curbs, guide lines or mawching
adjacent strips . . . positive tractive powsr
for any paving requirement.

Variable Widths

The normal 8-G Finisher mat width of 10 f.
can be quickly and easily reduced to 8 ft.
wide or increased 10 12 fi. wide.

Large Hepper

Five-ton hopper receives  material  direct
from trucks . ..saves delays, allows Finisher
0 operate between truck toads of mix.

Dust Contrel

The ‘B-G Finisher may be operaicd from
elther aide —for aasier control while matching
previous mit. Dual engine, operaling and
stesting conteols grouped for sasc of sperstion
Wide Range Utlliey

For all bituminouws paving jobs inciuding
sheet asphali, siabilized mixes. base sions,
cic.—the BG-Finisher is economical, efficient
The smoocthness you fesl in 5 Barber-Greem
road means longer life—leas maintenance.

Barber-Greene Qverseas,

ERIT (AR IT NN
HAKRER CRUINE COMPANY. A 16 @ °

RARRIR CREENE OUDING. {OMPANY LT iNGLARD

LNt

Ca RER ¢

MERTRTY

SHINE CANATIA )

TRACTOTANKER

A'BOON TO ROAD ENGINEERS

The * TRACTOTANKER ’ unit wes originally designe(.l an.&
built for Government for fighting the drinking water scarcity in

the famine stricken areas of Gujerat and Saurashtra.

It consists of & 24 H.P. Allis-Chalmers .tractor 's{nfi a
+ 700-gallon pneumatic tyred steel tank equipped-with four heavy

= duty 10-ply tyres and wheels.

A heavy-duty turn table énables the unit to turn round in a .
ghort radius and negotiate gharp turns in the village roads.

three to five minutes.

A specially engineered tractor-mounted centrifugal pump :
operated with the tractor engine power fills the 700-gallon tan? in

The * TRACTOTANKER ' unit is most economical for carry~

" ing and delivering water over long distances.

g

It can be used. for sprinkling municipal roads and for ﬁre
fighting, for watering earth-fills on road construciion and for watering

trees on roadsides and in orchards.

The tractor can be used for pulliny road rollers, trailers, cement

mizers and other road-building equipment.

New uses are being discovered every day for the * TRACTOQ- _

'. '“fi-TANKER %

PASHABHAI PATEL & CO. LTD.

E

Construction House, Ballard Estate, BOMBAY. _
" Aryasthan Bulldings, Chittaranjan Avenue, CALCUTTA.

~

FOCI SRS WP S



IN
AHMEDABAD

Above ¢ )
Viramgam Road (Mile 4) 2
Shelmacadam with Shelspra B.S.
laid in 1936/37, given a seal
coat in 1946.

Befow :

Goods Yard Road.
2§” Shelcrete with
Shelmac B.S. lhid
in 1937.

BURMAH-
SHELL...
IN INDIAS LIFE
AND
PART OF IT

o

S xxi

&

CALLENDER - HAMILTON BRIDGES

This unique bridging system comprises standard parts
which are fabricated from ordinary rolled-steel seoctions,
with bolted connections throughout, and provides for re-
quirements ranging from light footbridges to long span
single or double track highway bridges. Another form of
the c(;nstructlon serves for railway bridges; either short
or long spans can be built at will.

Ca:;eful standardisation of all parts 'ensuresi\ lntex;.
.changeability irrespective of origin. ~ This accuraEy and
the quhllty of workmanship in manufacture account in
large measure for the great reputation the bridges have
earned for their easy assembly and absolute reliability in
service. . .

Erection of Callender-Hamilton Bridges pi'owiides the
engineer with a great variety of methods to suit his par.tl';' y
cular needs at the site and the adaptability of the bol't‘ed"
construction is only fully appreciated after experience with
the system. Practically every known method of brldge"
erection has been used with the Gallender Hamilton
Bridges and temporary derricks or stanchions can be
formed easily from the standard bridge parts.

Branches also al &
e Almmhbld ‘Ambala, Bangalore, Calcutta, Coimbatore, Knnpur,
Nnﬁut‘ Nupur, Ihw Dethi, Suundcnhd (Dn.), I‘nnndrum.

BNTISH INSULATED CAI.I.ENDER’S CABLES LIMITED

!SPI.AHADE HOUSE, WAUDBY ROAD, IORT P. 0. BOX NO. Hl.
BOMBY-§, -

¥
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THE

BRAITHWAITE
'BURN

&

JESSOP

CONSTRUCTION

COMPANY,

LIMITED.

remr. P13, Mission Row Eltin:lon.

CALCUTTA-I.

 MANEKLAL § CO, 15 x

Possessing high tensile sfrcngth
and yeild point far in excess of
any other medium, it ensures uni.

B STEEL  iogry of concrer, manimars
u“ n{ cconomy of steel and ease of

construction.

;ﬂsmﬂ For Floors, Roofs, Walis, Cement
\ Gun Work, Fire-proofing, Pave.

ments, Roads, Runways, Pipes,
' Culvcm, Tanks ectc.

Available from stock.

" A brigueie of poviag min §s tested on @

3 ere o 10 determine the 3heor sirangth of
" the compacted mix. -

S AGPRALTS | ™o berdners ot aophett. -

Standard - Vacuum g
FREE technical :"-5

scrvlce can help you "

build better roads!

Fine equipment, expen
technicians can help solve
your Mdmakmg problenu
in the W—Vacunm
test laboratories—maintain:
ed for your convenience,
Please write or Celephm
for assistance or advice vou
may need — there is abso.
© lately no cost or obhgauou.\

RN 2

Mubbord-Fleld Stebllity Testing Methine

"'ANVAC ‘Poom test detormines

 STANDARD:VACUUN

Moskators of Quality Atphett Produch
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BUILDING AND MAINTAINING ROADS
- CATERPILLAR

Diesel Motor Graders

There are thousands of miles of un.
paved roads in India, the maintenance
of which constitutes & major problem
to WMI and Municipal bodies.

ion, 100, is & part of this

Graders are becoming increasingly
recognised in India for road building,
ditching, bunding and other construc.
tion work. They are built not oaly to
perform a wide variety of work but

to continue to do that work over -
extended periods.

*“ CATERPILLAR " Motor Graders
do better work, in less time, at & sub-
stantial saving in cost.

< ui,@:
g.?“;\»"'m

problem, Widening, realigfment, grade
Improvement and resurfacing must be
¢arried out if roads are to keep pace
with changing needs.

“ CATERPILLAR " Diesel Motor

" NlgSTIRWOR o

| gncanﬁ BLOQ( M ACH I-NE
o SIMPLE®
" @ DEPENDABLE

@ ECONOMICAL

- Caterpillar

MODFL NG T NG a2
4

1 NP, BHL. | e,

Choice of 12"

8" & 4" wall units
Attachments available
for a large variety of

»s\h‘ecial _.shapes

\ CONTACT:

. The Western Manufacturing Co.

'Hassan Chambers, Parsee Bazar St., -

e Fort, BOMBAY I, . Gom:

| Caterpillar 5 & ¥ ‘ SR

A

DIESEL , oroe v o

“Caterpillar Discributors in Indis"

CALCUTTA BOMBAY | NEW DELHI
TRACTORS (INDIA) LARSEN & TOUBRO WILLCOX (BUCKWELL.
LIMITED LIMITED INDIA) LIMITED
P O. 3OX 223 P, O. BOX 279 PG BOX 289

Sales and Saervice
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TOURNAROCKER

DRIVES AND STEERS ON FRONT WHEELS

No rear-wheel drive truck
can ensure safety under: such.
conditions.

TOURNAROCKER has been
designed from the drawing
board for hauling rock, over-
burden, coal, etc. -

, - wx
Barber-Greene Overseas Inc. Aurora lilinois ¥, §. A.
Barber-Greene Olding Co. Ltd, Hatfleld, Herts, England.

.
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