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SHRI BRIJMOHAN LAL, I. S. E, President, 1949—50.

Shri Brijmohan Lal was born at Meorut in 1898 and received his early educa-
tion there, attaining » brilliant record in the Meorut College. Asan under-zraduate,
ho joinad the Civil Enginooring Cluss of Thomason Civil Engineoring College in
1918 and obtained a Highor Cortificate as un Assistant Engineer in 1921. He was
appointed to the Indian Service of Engincers in 1922 in the Punjab P. W.D.,
Buildings and Ronds Branch., He soon rose to the rank of an Executive Engineer
in 1928 and, in that capacity, he was responsible for & large number of works on
roads, bridges, and buildings. Ho becamo n Suporintending Engineer in 1943 and
in addition, was appointed Secretary, Communications Board, Punjsb in 1944, He
wis olectod Mombor of tho Institution of Enginoers (India) in 1044,

Indian Roads Congress—Fourteenth Session, Bombay, January 1950.
(The President, Shri Brijmohan Lal. is not in the photograph.)

His sorvicos wore sppreciatod by the Government in 1945 by the award of the
title of Rai Bahadur, On the partition of the Punjab, he was appointed Chief
Engineor, P, W, D,, Buildings and R.ads Branch, East Punjab, on the 16th August
1947, in which capacity ho is still serving the country,




INDIAN ROADS CONGRESS
NOTICES AND ANNOUNCEMENTS

Contribution of Papers for the Fifteenth Session of the
Indian Roads Congress.

The next General Scssion of the Indian Roads Congress is
likely to be held sometime in January-February 1951. The exact
date, place and programme of the Session will be communicated to
Members in due course.

2. Members who intend to contribute Papers on any subject
connected with Highway Engineering are requested to intimate the
fact to the Secretary, Indian Roads Congress, and to send a short
synopsis of their proposed Papers as carly as possible. On receipt
of acceptance of the subject matter of the Paper the Member con-
cerned should send his contribution to the Secretary, Indian Roads
Congress, complete in all respects and with original drawings,
photographs, etc., as and when ready. At least three copies of
the typescript matter should be sent, typed (double space) on one
side of good stout paper of foolscap size. The complete Paper, if
intended to be read at the next Session, should preferably be
submitted within the next three months, but not later than
September 1950.

3. From past experience it is observed that most of the
Members send in their contributions at the last moment, when
the Congress Office is busy on work connected with the Session. As
it takes a long time to get Papers printed in the Journal and as it
is desirable that Members ghould 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 in their contributions within the next
four 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 engincers are particularly requested to con-
mb}lte Papers which, if required, will be suitably edited by the
Indian Roads Congress before publication.

5. The following Medals are available for award:

() THE MITCHELL MEDAL:

For exceptionally 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. '
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(ii) THE INDIAN ROADS CONGRESS MEDAL:

For Papers considered by the Council of the Indian

Roads Congress to bo of : i
morit 8 o of u decidedly more than average

6. The Council have reserved the right to award more than

one Medal in any year or to withhold the :
year without assigning any reason. award of a Medal in any

7. ESSAYS: Members are informed that the C .
Indian Roads Congress, at their 34th meeting held Zt(foﬁléllglll) :f t(l)l:i
the occasion of the 14th Session, have decided to discOntinuey o
Prize Essay Competition. €

8. Rules and Regulations for the Contribution of ;
Papers and the Award of Medals are published on P&g(e)s thegzhlxllc:}
Volume X1IV-1 of the Journal of the Indian Roads Congress~
September 1949.

II. NE

W ADMISSIONS

LIST OF THE MEMBERS OF THE INDIAN ROADS
CONGRESS ENROLLED FROM 1-11-49 to 28-2-50

Sorial | Roll
OI:](»L N)(l,. 1 Name. l Address,
1204 1438 M. S, Thirumale  Chiof Engineor, Highways, 15, Victoria Cres-
lyenwaar cent Road, Ewniore, Madras,
1295 1439 O. H. Koonigsber- Diroctor of Housing, Ministry of Health,
gor Room No. 73, North Block, Centrai Secre-

tarint, New Dolhi.

1206 1440 S, 8. Swaninathan Superintending  Envineer, 1Civil), C. P,
Iloctricity Dopartment, Lole Bungalow,
Dharampetlh, Nagpur.

1297 1441  G. C. Jain District Encineor, D.W.D. B'R, Sabaranpur.

1298 1442 K. C. Pandya Diroctor, Cfo, The Allied Construction Co. Ltd,,
24-B, Humam Streot, Fort, Bombay.

1299 1443 M. M. Boso Exocutive Engincer, Central Division, P.W.D.
Patna.

1800 1444 U B. Sroopada Rao Sapervisor (Hichways), Civil Bazar, Bellary.

1301 1445 J. B, Nanda Divisional Engincer, PW.D,, Udbampur, J. & K.
State.

1302 1446 R.S. Blalla Deputy Matorials & Plant Officer, Ministry of
Transport, Roads Oruenisation, Jambpagar
House, Now Delhi.

1303 1447 ). K. Roy Assistant Engineer (Roads), Locor Building
Works Projects, Sarkar Villa, P.O, Mabijam.
(Santhal Parganas).

1304 1448 K. Krishnan Section Officer, Highwaysy, Bharatha Puzba
Bridge, Kuttippuram (8.1.)

1306 1449 J. I, Singh Superintondine Engincer, B & R Branch,
Patiala.

1306 1450 K. V. Joglekar Doputy Secrotary to Govt. of Bombay, P.W.D,
Socretarint, Fort, Bombay.

1807 1451  S. K. Subramaniam Managing Director, Gannon Dunkerley & Co.
(Madras) Ltd. 14, Boag Road, Madras-17.

1308 14562 I, Sharma 8.0.0., P.W.D. Dibrugarh P.O. (Assam),

1809 1453 8. K. Karandikar  Superintonding  Engineer, Central Circle,
Poona-l.

1810 1454 M. V. Rajwade

Executive Engineer, P.W.D. Raipur. «C. P, &
Berar),
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Addross,
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Serial | Roll l §

No. No. Name.

1811 1455 P.C. Chopra
1312 1486 & N. Banorjoo
1818 1487 H. K. Gandotra
1814 1458 S, @G. Lakhani
13156 1489 S. K. Mitra

1816 1460 XK. Narasimha Rao
1817 1461  Phiroz Bomanji
1818 1462 D. N. Ghosh

1819 1463 K. D. Bhagwagar
1820 1484 M. N. Mewada
1821 1486 K. Subha Rao
1822 1466 N. K. Dosai
1828 1467 8. A. Sharma
1824 1468 T. H. Dhanokar
1825 1469 V. Lakshmi

Narayan

1826 1470 V. Ramiah
1827 1471 P K. Vora
1828 1472  A. R. Mastoor
1820 1478 V. J. Masarwala

Chief Enginoor , Vindhy s Pradesh, Rowa.

Assﬁﬂ.mnt' Engineor, Works & Buildings Doptt.,
Sl]];{‘lll‘l'snl) Division, P.O), Siliguri, District
Darjooling (West Ronoaby,

l)n']su.n‘m.l Engincor, Kushiniv R & B Division,
Gugji Buoh, Sringoar,

Assistant Brick & Sund S i
tant k &os Sapply Officor, Cfu
Offico of tho Assmt:mtllnuﬂinq(}mmniss'innor
(Wost), Bumbay,

Assistant Enginoor ik joari
Bongu,ll), nginoor (W & B, Jalpaiyuri, (Wost

Municipal Enginoor, Kakinada.

D()pll y ommandor, Ro o ian B noors
ty ( ! s oy I Tndi: nuinoe

C/() CRIL, 133 Works N £ my P '

| s, » 0, 56 Ay my . 0.

Assistant Enginoor, (W & B) P.O. Khatr i
trict Bankura, B.N.Riy. (Wost Ben;g‘;l])i‘ Dis-

Engineor Roads, Bombay Munieipali

4 ¢ palit 53

Minoo  Mansion,  Victoria Gardons %’{,nn,d
Bombay-27. ’

Exocntivo Enginoor, 1.W,D. Prosidoncy Divi-
aion, Bombay.

. . . .
Fxocutivo Enuginoor, Shimoga, (Mysore),

Doputy Enginoor, Dadabliai Road >
Oftice, Andliori, ’Bumlm.y. v PWD.

Executive Knginoor, Satpura Divisic >
Chbindwara (0.P.) en, PWD.

Doputy Encinoor, “A»? Sub-Division, PW.D
Socretariat, Fort, Bombay. o

Assistant Encinoor, Tunga Projoot, Shimogn
Mysoro Stato, ’

Assistant Enuvinoor, No, 8 Buildings Sub Divi.
sion, Bangiloro. Mysoro Stato,

Asyistant  Stats Fucinoor,  1"W. D,

Chak!n, Bhuj. « Kuteh),

Nagur
Doputy Eucinoor, PAY.D, Jawhar Sub l)i\'iﬂinn,
Jawharv, District Thana,

Deputy En incor, Cfo Superintouding Bngineer,
B.C., P.W.D Bombay,
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Roll

S‘;‘i:l No. Namae, Address.
1330 1474 P.J. Jagus Assistant Envinecr, Concrete Association of

India, 1-2 Queon’s Road, Bombay-1.
Assistant Encineer, Cinercie Association of
India, 1-2 Queon’s Roud, Bombay-1.

1381 1475 B. T. Unwally

C. d. Pinto Deputy Encincer, PW.D. 199 Convont Street,

Poona-1,

1932 1476

1. N. Dalal (1M Principal & Prosident, Indian Roads & Trans-
port  Dovelopmont  Association, 3, Cuffe
Parade, Bombay.

-

1888 1477

Assistant Encineor, Muintonance (Roads), Plot

1384 1478  G. S, Thoswr
14, 8ir Bulacbandra Road, Dadar, Bombay.

1335 1479 8. P. Narke District Engineer, District-Local  Board,
Dharwar,
1386 1480 8. R. Gadhoko suporintonding Engineer, United Statos of

Rajasthun, Jodhar.

Exocutive Engineer, P.W.D, Office, Bandra-
RBombay, 20.

1887 1481  R. D. Bakori

Doputy Engineor, P.W.D. Rovm No. 111 Housi-
pa Colony, Schemoe No, 6, Road, No. 4,
Sion, Bombay.

1838 1482 1. K. Mudi

Doputy Engineor, P.W.D, Bungalow No. 60,
Ranado Road Extension, (B.B.C.1.) Dadar,
Bombay.

1339 1488 M. D. Deodhar

1340 1484 K. S. Doshpando Deputy Enginoer, P.W.D. 1, Lady North
Coto Orplianago, Chuupaty Road, Babulnath,
Bombay No. 7

1341 1485 M. M. Dosai Municipal Engineor, Baroda City Municipality,
Khadis Pole, Baroda,

1342 1486 K. Rajagopalan Assistant Lngineor, Ernakulam, The United

Statos of Travancore & Cochin,

Executive Enuinoor, Honsing Suburban West

1843 1487 DT. K. Daruwala
Division, Andheri ( Bombay .

1344 1488  G. B. Sompura 563, Manokvadi, Bhavnagar, (Saurashtra).

Exocutive Bungineor, . W, D,, Buildinyg
Division, Mysore.

13456 1489 1. liuch Voorial

1346 1400  K.V.Ruja Rathnam Assistant  Engivoor, I’ W, D. Building

Division, Mysore.
Doputy Engineer, Gujurat Irrigation Cirole,
Baroda,

1347 1491  O. H. Pato!
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Addross.

Asristant Enginoor, Municipal Offico, Danupith,

[n‘plmrgn of Rowds in Baroda Municipality,
Sidhanath Ganeshwadi, Baroda,

A\s‘sist:mt Engincor, Clo. Mossrs, Tata Power
Co,, Ltd, Bombay Houso, Bruco Stroot,

Enginoor, Local

U )]
Aurangabad, (Hydorabad Stato), prermont,

Asststant Enginoor. W & B, Havinghata Works
Barajuanl,  District

ik -
Assistant Engincor, Dovelopment, Poonn City

Asgistant Knginoor, W & B Doptt. Kursoonw

Dist.,, Darjeoling, (Wost Bongewl).

o pos .
Jovmpfn ary Enginoer, Oflico of tho Exocutive
Engineor, L. A, Division, P. W. D. Gauhati

Tac 1e 3 .
lachnical Assistant to Suporintonding Engi-
noer, Road Planning Circlo, Andorson Honse
»

Enginoor,

, o Clo Rocondo td

Ewart House, Bruco Stroet, Bombay K

Superintonding Enginoor, North Gujarat Circle
N ’

No. 14, Cantonmont,

Assistant Encinoor, (W & H), 47, ”"‘f”)"'uugo

gution Projocts Divie

ston (South) P. W. D, Dharwar.

Roads Enginoor, Standard V
Joor andy acuam  Of
1. 0. Box No. 255, New Dolhi, i G,

Serial| Roll N
No. | No. famo.
1348 1492 M. M. Patol
Ahmcdabad,
1349 1493 M. P Karkaro
1350 1494 1. J. Uwivigar
Fort, Bombay,
1351 1496 V. V. Bedokar Divisional
1352 1496 K. P. Chattopa-
dhyiy Suh-_l)ivisinn, P. 0O,
Nadia, (Wost Bongal,
1353 1497 D, V. Doshpande
Municipality, 1oona-2.
1354 1498 M. N. Guha
13656 1499  Syed A, B, Inamul-
Hoqguo
(Assam),
1856 1500 K. B.Son
Alipore, Calcutta,
1357 1601 Norman Henry Dovelopment
Taylor
1868 1502  N. (. Bulsura
P. W, D. Bungulow
Ahmodabad,
1869 16503 H. b. Gunguli
Gardens, P, O. Calcutta 19,
1860 1604 D. B. Kankanwadi  Exocutive Kngineer, Irrj
ASSOCIATE MEMBERS.
1 40 1, C. Shahani
2 41 K. C. bo Roads  Encincor, Cfo

II1.

Bonga! €} Y, s
Pharmacoutical Works Ltd,, 94, (,'llll'ut.lzll,:'-‘“ i §
Avonue, Calcubtn—I12. rangu

DEATH.

T'he Council have recoivod with rogroi intination of tho fillowing deatl :
& douth i—

576  P. M. Chowdhury

District Enginoor, I, W, D., Goona, (Gwalior)

unclaimed by the Post Office.

IV. ADDRESSES OF MEMBERS WANTED.

Tommunications addressed to the following mewbirs buve heen returned

Members able to wive infermaton vegarding the

present addross of any of those coneerned are requestad oo forward particalars to
Secroetary, . R, C.

\ Last known Address.

152, Ind. Rly. Maint Col O 6, A B.P.O.
Assistan! Encineer, Waterways Sub-Division,
Cfo Lashkar Municipdd Committoe, Lashkar,
Bxecative Burineor, (Housing), Gourd Room,
Poehlkhanw:te Road, Wor'i, Bombay No, 18,

Assi Gt Enginosy, Desizns, PoW. D, Building
and Roads Branch, Simla-E,

15/1, Chowringhoo Sqaare, Calcutta.

Overdeans Court, Diffen Hall near Farham
Surrey, (England).

(hiof Engineer & State Architect, Ketkibag
Bungalow, Camp Road, Baroda.

Ministry of Transport (Roads', New Delhi.

32, Kaonli Road, Dehra-Dun, T, P.

114, Rogent Estate, Tolly Gunj, Calcutta.
Supervisor, P. W, D., Trivandram.

Assistant Envinoor, Jodhpur Railway, Jodhpar,
Central

Inspector  of  Works  and  Stores,

Command, Meernt.

Afsar Manvil, Jublee Hiil, Hyderabad-Deccan.

Retired Exocutive Encineer, Lal Chowk, Qila
injar Singh, Lahoro.

Assistant Engineor, P. W. D., Azamgarh, U. P.

District Board Enuineor, Kistna Dist. (Madras

Exocutive Engineer, P. W. D, Provincial
Division, Jhansi, U. P.

Guest Honse, Dewas Junior.

Executive Engineer, Central P. W. D., Indore,

S;}.::A 1;0(1] | Namo of Mombor,
1 453  Basu, N.
2 779 Bancrjoe, Shishiv
Kumar, Patna,
3 575  Dixit, M.K.
Gwalior,
4 1145 Dhruva, R.C.
6 1225  Gu'zar Singh, S,
6 894  Hanly, P.J.
220 Hodgsoen, E.8.
8 566 Jadhav, M.K.
9 931  Khalique, M.V.
10 173  Kidar Nath.
11 24  Korni, M.A,
12 998 Mathow,K. Goorge.
13 830  Mathur, J.K.
14 206  Mufti, M.ID.
15 183  Nawab Ahsan Yar
Jung Bahadar
(.M.
16 417 Parang, Hari Ram
( IA.M.)-
17 955  Parmeshri Dass
18 693 Rajaratnam, K.M.
Mudaliar. Prosy.).
19 956  Rizvi, 8.H.
20 844  Salukhe, V. B.
21 720  Shaw, M. (L.M.\.
22 1089  Uttam Singh.

(L. M)

Chief Engineer, Jaipur State, Jaipur,



LIST OF COMMITTEES AND SUBCOMMITTEES

1. SPECIFICATIONS AND STANDARDS COMMITTEE :

G. M. McKelvie — Convenor

K. 8. Raghavachary — Member-Secretury
(i) Geometric Design Division:

T. Mitra Brijmohan Lal

N. V. Modak K. K. Nambiar

(ii) Structural Design Division:
(a) Rigid Pavements:
A. C. Mukerjee or nominee
M. 8. Thiramuia Iyengar or nominec

One representative of E-in-C
C. V. Nazareth

(b) Flexible Pavements:

Brig. Partap Narain S. R. Mohra
C. J. Fielder G. Srirangachary
V. N. Rangaswami

(iii) Specifications and Costing Division:

(For items other than (i) & (ii)
H. Sunder Rao
One representative of E-in-C (Surveyor of works)
N. V. 8. Murti
H. P. Sinha or nominee of C. P. W, D,

2. BRIDGES COMMITTER:

H. P. Mathrani — Convenor
S. L. Bazaz —  Member-Secretary
(i) Location, Layout and Hydraulics Division :
Brig. Partap Narain G. R. Nangea
A. Nageswara Ayyar J. Chambers
Kanwar Sain A representative of C.B.1.

(il) Substructure and Superstructure Division:

K. F. Antia S. B. Joshi

D. S. Desui E. P. Nioolaides
K. G. Bhate P.S Subramaniam
S, K. Ghosh M. V. Joglekar

V. Venkataramyya
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3. TECHNICAL SUBCOMMITTEE :
(i) Test Track Division :
Chief Engineer (W. Bengal) —Convenor

C. J. Fielder Satva Nand
K. 8. Raghavachary G. Srirangachary
S. N. Gupta S. N. Chakravarti

(i1) Research Organization Division :
K. 8. Raghavachary — Convenor
A representative of Engincer-in-Chief's Branch
Chief Engincer, Works & Buildings, West Bengal
Chiet Engincer, Buildings & Roads, Uttar Pradesh
Chief Enginecr (Highways), Madras
Chicf Engincer, Buildings & Roads, Punjab.

4. ROAD TRANSPORT SUBCOMMITEE :

F. P. Antia — Convenor
K. M. Kantawala E. A. Nadirshah
V. N. Rangaswami R. N. Dogra
5. BULLOCK-CART SUBCOMMITTEE:
B. V. Vagh — Convenor
S. B. Joshi J. A. Taraporevala

E. A, Nadirshah
6. SOIL RESEARCH SUBCOMMITTEE:

S. R. Mchra — Convenor
One representative One representative from
of E in-C. Central Board of Irrigation
U. J. Bhatt K. S. Raghavachary
C. J. Fielder G. Srirangachary
V. N. Rangaswami H. L. Uppal

7. BDUCATION SUBCOMMITTEE :
V. N. Rangaswami— Convenor

N. V. Modak K 8. Raghavachary
E. A. Nadirshah J. A. Taraporevala

8. BITUMINOUS TREATMENT OF WET AGGREGATES
SUBCOMMITTEE :

W. A. Griffiths — Convenor
M. L. Bahl D. C. Dutta
R. N. Dogra Laxman Sarup
T. Mitra
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the Hon'’ble the Minister of State for Transport d i

! Railways,
Government of India and other distin uishedpM agl
reproduced on pages 421 and 422.1 BH prabers [Messages

Sir, the city of Bombay where we have met t

place of its own in the annals of the country’s provr(()a(si: yt;ncl;a:hz
achievement of our independence. Directly one ‘fhinks of the
Province of Bombay, many illustrious names come to one’s mind
Naroji, Tilak, Ranade, Bhandarkar, Gokhale. and above all'
Mahatma Gandhi, the architect of our freedom and the Father oi
our Nation. We cannot think of a better setting for the contem-
plation of the many difficult problems that encompass us today, in
whose proper solution lies the future and destiny of our land yr:md
our race,

Vast, momentous, and revolutionary change

in this land of ours since we met he};o Ins%.s%;(;ttagss Ix)xll?)(;:
sanzuine hopes were not able to forecast has actually become a
reality. And we stand today pivoted on the wings of destiny and
untrammelled by the mental shackles that had damped our 1{0 o8
and clogged our growth. We are absolutely free to mould gur
destiny as we will and have luckily got amongst us two pilots who
will steer us clear of the shoals and quick sands that must
inevitably lie in the way in a period of transition. You must have
already divined that I am about to mention the names of Pandit
Jawahar Lal Nehru and Sardar Vallabh Bhai Patel.

The accession of the States to the Union is a momentous
event in Indian History. No fewer than one hundred and
sixty seven small and big states, including the major State
of Baroda, have merged into the Province of Bomba
enlarging its area and population by 39,712 square miles and g’é
lakhs persons respectively, and converting it into one of the lar est
administrative areas of the Indian Union. g

The problem of problems before us today is that of improvin
the lot of the common man and it is here that the engineer witg
his bold imagination and audacious spirit of adventure must
undoubtedly come in to assist in the process of nation buildin
The Province of Bombay can very proudly lay claim to havge;
completed many and bold engineering projocts. The Wilson and
Lloyd Dams and the Back Bay Scheme are among the monuments
that will long stand time’s tyrannous claims. The Marine Drive
arising out of the last mentioned project, represents a fine piece of
the road builder’s art and may well be the envy of the East. I
am, therefore, very happy that we have metvtoday in a ﬁ)ost
appropriate spot for chalking out our plans for the development of
our road communications which are among the inevitable passports
0 agrioultura.l efficiency, rural plenty, and industrial prosperity.
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ROADS IN INDIA

The history of road construction in India extends well back
into hoary antiquity. Our recently unearthed cities of Mohen-
jodaro and Harrapa revcal that cven in that Chalcolithic age, some
five thousand years or more ago, we werc quite adepts in the art.
We find in post-Vedic literature (demonstrable signs of proficiency
in road making and efficiency in their maintenance, for it is incon-
coivable that the horse chariots mentioned so frequently rolled on
uneven ground or unlevelled paths. In fact, the very existence of
these means of communications postulates a fair degree of advance
in road-making. The ¢pic of Ramayna affords further proof of the
construction of roads in as much as Bhurata, when he resolved to
meet his banished brother Rama, ordered the making of a proper
road through the forest areas so that he and his retinue could
travel smoothly.

twaat fafeafy: qear: |« Eagios i
FIEHTFET TIATTOT, FATETIRIVZT N ZFT 2 1

The extent to which thescience of road building later develop-
ed will be clear from the following extiact from the ARTHA-
SHASTRA, the well known treatise on Mauryan polity by Kautilya,
written more than three centuries before Christ :—

¢ Chariot roads, royal roads, and roads leading to DRONA-
MUKHA, STHANIYA, country parts, and pasture grounds
shall be four dandas (twenty-four feet) in width. Roads
leading to SAYONIYA, Military Statiops, burial or
cremation grounds, and to villages shall be eight dandas
(forty-eight fect) in width. Roads to gardens, groves, and
forests shall bo four dandas. Roads leading to elephant-
infested forests shall be two dandas. Roads for chariots
shall be five Arantis (74 feet) and roads for minor quad-
rupeds and men shall be two Arantis (3 feet).”

In his days, the principal RAJAPATHA or Royal Road was that
which passed through Patliputra or Patna. This road continued
right upto the North Western Frontier Province. After the main
routes had been laid out, trces were planted, wells were dug, and
hostelries for travellers built at regular intervals. Distance pillars
were noticed by MAGASTHANES (300 B. C). Tmperial and
Provincial officers looked after the upkeep of these roads. The
labour for maintenance was provided by the towns and villages
lying along the roads. The SHUKRANITI (10—14 Centll)lryl'A Dth)
gives details of tho roads of the period. R’?a-ds Wered (lill t wi

convex surfaces “ like the back of a tortoise. They had drains on

both sides.
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Road development continued under the Mogul Rulers. Special
attention was paid by Sher Shah to the Grand Trunk Road from Agia
to the Fronticr. Though very few masonry bridges were built in
that pericd, the technique of building boat bridges reached a high
level of proficiency as cven clephants could not only cross but,
even at times, engage in combats on such bridges, a form of sport
in which Jehangir is reported to have indulged.

On the occupation of the country by the British, road develop-
ment began on a large seale, butl r(:ad‘s were mostly cgnstruct(‘d
from the strategic and administrative p01r.1ts of view, little
attention being paid to their civic or economic aspects. Onc of
the most important projects ur\dortaken at a cost of rupees fifty
lakhs was the construction of the re-aligned Grand Tr.unk Rpad in
1848 from Lahore to Peshawar, a distance of 264 miles with 103

major bridges.

This development of roafis had ‘hardly begun when the
Railways came upoin the scene in the mld_d]e of the 1Yth century
and for economic reasons the roads running parallel to them were
given less attention while stress was laid on the development of
feeder roads. The culmination of this lack of Central lpterest in
the main roads was reached in the Governmon@; of India Act of
1019 which transferred “roads” to the provinces, the Central
Government ceasing to concern itself with rozlmd deve!opment
except for roads of military importance and certain arterial roads
i Indian States. The Provincial Admmlstm‘gxons n thmr turn in
gome provinces placed the greater part of their road milage in the
charge of local bodies. taking direct r'espon'sll{]hty for the mainten-
ance and construction of only a strictly limited milage of main

roads.

At about the time this devolution to:)k place, however, there
was a rovolution in transport in India. The World War (1) had
ended and surplus military vehicles were cheaply available for
civilian use in large numbers. Motor tmnsport gieyeloped and the
roads began to deteriorate rapidly. Public opinion was roused
and. in November 1927, the Government of Ind]ﬁ appointed the
Jay;;kar Committec to advige on a road policy. This Committee
recommended early in 1928 that the Central Government should
agsist the provinccs in the development of roads and suggested the
levy of an additional tax of two annas per gallon of petrol over

d above the gencral revenue tax of six annas imposed on this
;m 1. The income from this additional tax of two annas wus to be
e arked for road development The present gross tax on petrol
9armzw.'5 annas out of which only 23 annas, /e, 1/6th is made
:va,xill(ijle for roads. The proceeds from this tax form the Central

Road Fund.
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The Committee wlso recommended the setting up of (1) a
separate Road Department in the Central Government, (2) a
Transport Advisory Committee consisting «f representatives from
the Central Government and the provinces. and (1) a Central
Organisation for information and reszarch A Central Road
Organisation was set up in 1930 and o Transport Advisory Council
in 1935. On the recommendation of the .Jayakar Committee also, a
road conference first met in 1931 to discuss various technical
matters.

THE INDIAN ROADS CONGRESS

When, however, in 1934, the Central Legislature adopted a
resolution providing for the continuation of the Road Fund with-
out any specified limit, the Central Government immediately
convened an inaugural meeting of the lidian Roads Congress.
Thus was this Congress founded and constituted to provide a forum
for the regular pooling of experience and ideas of all matters
affecting the counstruction and maintenance of roads, to recommend
standard specifications, and to provide a platform for the
expression of professional opinion on matters relating to Road
Engineering, including such questions as those of organization and
administration.

Beginning with a modest membership of 74 in 1934, the
Congress has now no less than 1,250 members. representing
Engineers of all ranks from Central, Provincial and State Govern-
ments, Military Engineering Services and Commercial interests.

Since 1934, the Congzress has held 13 sessions in different parts
of the country spreading from Roorkee in the North, Calcutta in the
East, Jaipur in the West, and Trivandrum in the far South. The
number of delegates has risen from 73 at Delhi in 1934 to 237 last
year at Ranchi. No fewer than 141 technical Papers have been
discussed, some of which attained a very high standard of merit,
Besides discussion of technical Papers, works of engineering interest
in each locality have been inspected during these mectings.

Since 1945, technical oxhibitions containing models of road
works and bridges, and displaying technical literature, engineering
machinery, etc, have been organized at cach session and have
attracted keen interest, not only among Members of the Congress
but also among outside visitors. Popular lectures are now also
being arranged on topics of common interest and technical films
bearing on Engineering subjects are being exhibited In fact, our
desire is to make each annual session as educative as possible, more
particularly for the benefit of younger members of the profession.
So far, 34 Council meetings have also been held to discuss road
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problems. A large number of Committees and Subcommittees are
always in being to deal with technical subjeots.

The most outstanding contribution of the Indian Roads Cong-
ress to the science of Road Engincering in India is “ The Standard
Specifications and Code of Practice for Road Bridges in India,”
which has been accorded general acceptance throughout India.
Previous to the drafting of this Code and its predeccssor, there were
no generally accepted bridge specifications of any kind in our
country and for the design of each particular bridge, the Road
Engineer had to start from scratch, assuming his o'w’n Highway
loadings and making his own specifications for matorials. The
Bridge Code has yet to be finalized, (it exists in draft form at pre-
gent) but it has already resulted in greatly impioved designs and
far reaching economies We shall be discussing, in Committec
Section 111 of the Code this Session. The final Code may take
another three or four y-ars before it is completed to cover all fields
of bridge engineering but in the meantime wo are making good uso
of the preliminary drafts.

Other technical Committees of the Congress have been carrying
on admirable work in the matter of laying down stendards for
roads, studying the economics of highway types, defining the widths
of pavements required for various intensities of traffic, fixing stand.-
ards of road curves, horizontal and vertical, laying down roadrail
level crossings, determination of maximum dimensions, weights,
and speeds of motor vehicles in India as related to road stn,nd'sirds,
and laying down standards for road layouts, building-lines, control.
lines and land widths. All these matters, Sir, are of great import-
ance in the construction of new roads and the improvement of old
ones and the deliberations of these committees will go a long way
in making road travel cheaper, speedier, and safer in times to comeo.

For the economic construction and maintenance of roads, it is
necessary to have some means of testing the traffic bearing capa-
city and life of the various types of road crusts under the traffic
and other conditions prevailing in this country. For this purpose
a Road Test Track was constructed at Calcutta in 1935and a serics
of tests on the performance of various kinds of stones, surfaces
and road making materials have been carried out under the guid:
ance of a subcommittee appointed by this Congress. These experi-
ments have established certain principles which are sure to lead to
considerable economy in design. The valuable results obtained
have been published in the form of a Road Regearch Bulletin,

In view of the fact that the prewar number of bullock carts in
India was 87 lakhs against 1.7 lakhs of motor vehicles, the former
must continue to play a very important part inthe transport system
of India. It follows, therefore, that measures should he taken to
improve the bullock cart wheel with a view to minimising the
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damage it caused to roads. The Indian Roads Congress has, for along
time, been studying this question through one of its Subcommittees
which was appointed first in 1943 and is8 now on the point of
submitting its final report.

Soil mechanics should play a vital part in the construction
and maintenance of roads. This aspect of road Engineering has
been largely ignored in the past but now a new science is being
developed in this matter. As long ago as 1937, at the instance of
the Indian Roads Congress, the investigation of certain problems
connected with the Punjab soils was started in the Punjab Irriga-
tion Research Institute at Lahore. A Soil Research Subcommittee
was appointed in 1935 to advice on soil research generally. Pioneer
work in this direction was, however, being done by the Punjab
P. W. D. in the private laboratory of an officer as a result of
which, the Government of India, on the recommendation of the
Soil Research Subcommittee, agreed to give Rs. one lakh for
experimental work over 25 miles of road in the Punjab in 1944,

A regular Soil Laboratory was then established at Lahore
along with three Mobile Field Laboratories mounted on trailers.
A second length of 32 miles of stabilized soil road was constructed
in 1946. ‘A scheme for training selected officers and subordinates
from various Branches was also begun in 1946 and 10 officers, 28
overseers, and two Research Assistants sent from all over India,
were trained. Unfortunately, due to partition, the good work that
was being carried on at Lahore was interrupted in August, 1947,
The East Punjab P. W. D)., however, showed remarkable energy
and initiative in setting up a Soil Research Laboratory at Karnal
soon after the partition. Besides continuing research on soils for
construction of roads, experiments were undertaken to design
suitable soil mixtures for constructing walls for buildings and
rendering them waterproof.

These experiments proved so successful that 4,000 two-roomed
houses have been built in the East Punjab in 1948 with stabilized
soil walls without using any bricks in the superstructure. Had
these specifications not been evolved, these houses could not have
been built. This project of building 4,000 houses with stabilized
soil walls is thought to be the largest of its kind in the world.

The Government of the East Punjab have now drawn up a
fresh scheme of training engineer officers of our Provincial Govern-
ments and States at the Soil Research Laboratory at Karnal. With
the help of officers previously trained at Lahore, the Governments
of the Uttar Pradesh, Hyderabad, and Madras have also set up
Soil Research Laboratories and other Provincial Governments
intend to follow suit. The Soil Research Subcrmmittee has thus

3
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done outstanding work towards the solution of the age-old problem
of the cheap all-weather roads in India and in creating a general
consciousness among the road Engineers of our country with
regard to immense possibilities of the use of soil in economical
highway and building construction.

The Indian Roads Congress has also been alive to the necessity
for improving the technical education of Road Engineers in Indis.
A Subcommittee appointed to study this problem at the Couneil
meeting in March 1944 in Bombay came to the conclusion that
inst_ea.d of having a highway engineering course as a specialized
subject in the civil engineering colleges, general civil engineering
ocourses should ordinarily include some basic training in highway
engineering though not in an intensified form, and specialized

training to young engineers should be imparted by the various
admioistrations employing them.

_Regular studies should be secured by attaching engineers to
various Research Institutions when these were set up and after the
Central Road Research Institute was established. Regular lectures

should be organized on highway engineerin a traini d
for post-graduate studentsg. yone § e % HHIng grote

On the recommendation of this committee, the Government of

India agreed to send abroad engineers in Government service for -

gdvanced study of current engineering practice and modern trends
in countries with hivhly developed engineering faculties. Three
delegations of road engincers have already been to the United
States of America: the first delegation also visited the United
Kingdom The members of these delegations have created a very
good impression of the capabilities of Indian engineers in the
States they visited. The exhaustive studies in Road Engineering
made by these delegates will, I am sure, be of great benefit in the
planning, design, and construction not only of roads, but also of
other engineering works.

On the recommendation of the Indian Roads Congress, the
Government of India had agreed to set up, under the Counéil of
Scientific and Industrial Research, a Road Research Planning and
Advisory Committee. This Committee is considering plans to set
up an Institute at Delhi at an early date. The requirements of
the Institute in regard to staff, buildings, and laboratory equipment
etc., have been worked out and steps are being taken to acquire
land for the purpose. An Assistant Director to attend toq the
initial work required to establish the Road Research Institute wa,
appointed in 1947. 8

Efforts are being made to recruit a scientist having vast
experience of road research in foreign countries to work as
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Director of the Institute, but no appointment has yet been made.
This Congress regrets to note the very slow puce at wbich the
setting up of this Institute is procceding. It is hoped that the
Council of Scientific and Industrial Research will expedite the
setting up of this organization and that the present financial
stringency will not come in its way.

Among the many other activities of the Congress, menticn
may be made of the work done on the bituminous treatment of
wet aggregates, the study of achitectural treatment of highway
layouts, and the steps taksn to encourage the manufacture of road-
making machinery in India. I should also mention that this
Congressis publishing a magazine, the “ TRANSPORT-CUM-
MUNICATIONS MONTHLY REVIEW” containing original
articles and abstracts from technical journals, which are informa-
tive anpof general interest both to officials and non-officials
interested in roads and road transport.

THE NAGPUR PLAN

At the last Bombay Session in 1939, Sir Kenncth Mitchell, who
was then our President, envisaged that after the war, large war
arrears of road construction would have to be mude good. He
had roughly estimated that 50,000 miles of pucca metalled roads
would be required. A few years later, when war clouds were
lifting, while presiding over the Gwalior Se-sion in 1943, he
stressed the need for formulating a road plan for the whole of India.

Soon afterwards, at the suggestion of this Congress, the
Government of India convened, in Docember 1943 at Nagpur, a
conference of the Chief Engineers of Provinces and larger States
to consider ways and means of planning comprehensively for the
future road development of India. This conference, consisting of
most of the experienced Highway Engineers of India, after serious
deliberations, formulated a road plan now commonly known as the
Nagpur Plan. This plan anticipated the needs of India for the
first twenty years after the war, but hoped for completion of the
programme of development in ten years.

1t classified the roads into four categories —National Highways,
Provincial Highways, District Roads, and Village Roads, and
recommended the improvement and construction of roads making
for a total milage of 1,47,000 miles of hurd crust roads and 2,53,000
miles of earth roads as against the existing milage of 79,000 and
1,63,000 respectively. The total cost was estimated to be Rs. 450
crores (costs computed at 50 per cent above prewar figures) for
the whole programme. This total cost also included construction
of new bridges for Rs. 45 orores.
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The Government of India and the Provincial \%

readily accepted this plan in principle and the pgc:)pl:m;] etl,ll::
country hailed it with great satisfaction and began to look forward
to speedy amelioration of road communications. In a message of
good.wmhes to a session of the Council meeting of the Congress
held in Lucknow on the 14th September 1944, Sir Edward Benthal
Transp_o!-t Member of the Government of India, stated that ali
a“;f'h;;”z;fs 3ppe;1,r to be unfzmimous as regards the general priority
whic e development of communicati i

scheme of post-war planning.” fons should have in the

Highway Engineers zealously got busy t i
g y to complet: t
and the detailed plans, and by the time the waIr) zn‘:l:l:ie iptfol];ZiSs

they were ready with their blue prints to start work, just at the -

word ‘“go.”” Some road works were authorized to b

in 1946-47 as anti slump measures and more particula:]yua)deizikigr;
work for demobilized soldiers. Work on the proper gst war
programme was, however, to begin from April, 1947. post-

Soon after, came the partition of India into t L.

. . ’ WO D

which dlglocated all transport and the various organizati(:)[rl:;n:())l::
cerned with the procqremept, of road materials. Works for which
funds had been provided in the budget for 1947-48 could not be

proceeded with according to programme inspite of the best efforts .

of the Highway Engineers. By the middle of the {
difficulties of transport by rail and road and px?:::rell‘l)lt%t tl(l)ef
materials had eased a little and the Engineering personnel had
settled down to work but in the month of September a bomb-shell
fell on their zeal. The Government of :India intimated to the
Prgvin;‘:iz;l glovernm?nts <(i)f the great impending financial stringenoy
and aske em to slow down the pace of thei

e horm. p heir development work

At the Centre, large cuts were indicated i

construction, improvement, and repairs of Nationarai I&l;gh?an(is fX:
has always happened in the past, the heaviest blow of the axe of
retrenchment fell on the funds for civil works in each province od
more specially on works of road communications. All post :l;r
development works in the provinces were being carried oult); on- el
basis of obtaining equal grants from the Centre, but the latter were
reduced to very low figures for the years 1948-49 and 194()__50W rd
have been reduced almost to nothing for future years ' an

My predecessor at Ranchi referred to the dis i
Highway Engineers at this reduction of allotmentls all))ll:: 1}111:(1111 gg;:é
that this would be a pussing phase. The disapi)ointment has
however, now turned into a sense of frustration. Most of the roa(i
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works in the provinces have either been suspended altozether or
their rate of progress miserably slowed down. No new road works
are being taken up at all.

Gentlemen, as you are aware, road projects take time to get
going. The stages of surveying, designing, and estimating require
much effort but, once works are started they gain momentum
which, if interrupted, throws everything out of gear. Our road
schemes have recently suffered a terrible setback which will not
only affect the development of communications in the country but
also retard its economic progress.

Let us, at this stage, examine the target of our road programme
and the up-to date achievements. I have said the Nagpur target
was to build and improve 68,000 miles of hard crust road and
90,000 miles of earth road. In this period of three years commen-
cing from April 1947, we have not completed one hundredth part of
our target and our expenditure has been in proportion, allowing for
present date costs of labour and materials. The disappointment
that this slow progress of work on the road plan has caused in the
country may be judged from the following extract from a speech
delivered at Bombay on the 6th October 1949 by Mr. Manackji
N. Dalal, President of the Indian Roads and Transport Develop-
ment Association—a mnon-official body which has, for the last
twenty-three years, been advocating the cause of roads :(—

¢ To have a paper plan like the Nagpur Plan does not serve
our requirements. It is only by the translation of the plar
into actual roads that the country can benefit. The preaent
five-year plan is mostly confined to bridging, constructior
of small missing links in the road system, and generally
arresting in parts the deterioration of roads caused by pre
vious neglect combined with wartime increase of militar)
traffic. Additions proposed to the existing milage at presen
are insignificant. It is in the remaining parts of the Nagpw
Plan that the actual expansion of the road system is tc
materialize.

Every time road development has been contemplated, unex
pected dificulties have cropped up in the financing of thi
Plan. Finance is the rock on which previous road pro
grammes have foundered and it has already affected nearl
a third of the five-year target. It is essential, if history i
not to repeat itself, that financing of roads should be place
on a firm and satisfactory basis.”

ROAD FINANCE

It has been constantly stressed by this Congrees that develoy
ment of road communications should have priority among the sooia
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services bocause it is not humanly possible without roads to bring
to the villagers who make up 85 per cent of vur population the
benefits that should follow the activities of our eduocation and
pealth services. Nor can we hope to give the cultivator a real
incentive to produce more unlees he can carry his produce cheaply
to the markets. The industrialist also cannot develop his indus-
tries if his main market, the villages, are shut off from the produ.
cing centres by the lack of roads.

If we arc to improve our standard of living to the extent that
would enable us to attain a position in the world commensurate with
our size and population. provision of facilities for the free move-
ment of the villager is the first necessity ; only then will he extend
his mental as well as his economic horizon,

Sir, we are not oblivious of the great economic crisis through
which we are now passing. Our greatest problem is the shortage of
food, a good portion of which we have to import. Our Govern-
ment has set the target of self-sufficiency in this respect by 1951
and all our energies and resources are at present devoted to the
«« Grow More Food ”’ campaign,

But, again to quote Mr. Dalal, *“ The good earth can yield food
and industrial raw materials wherever means of access to the land
and facilities for movement of men and materials are in existence
but no economic activity is possible if such facilities are,
absent. The primary means of transport is, everywhere, the road
and it is only when every acre of fallow and uncultivated land in
the country has a road to serve it that we shall be able to induce
our oultivators to put it under the plough.”

I can only plead thatto make the * Grow More Food ' campaiyn
a real success, it must be coupled with a © Build More All-Weathzr
Roads ' campaign. 1 would suggest that good planning would
provide that an appreciable share of the large funds that are now
being allotted for < Grow More Food’ should be deflected towards
development of road communications in food producing areas.

The problem of financing road development has been solved in
other countries and it is not beyond solution in India. The Chjef
Engineers, when they evolved the Nagpur Plan, gave much thought
to how their road development programme was to be ﬁnanc%d
They claimed they had not planned a ‘Utopia’ hut a rational a d
feasible plan based on what should be spent on roads if India ;vn
to be provided with reasonable transport facilities and the ca ac': ;
of the country to pay for those facilities. pacity

They claimed that roads in India would ultimatel
themselves just as roads in the U. K., the U. 8. A, an:l minl;agt 1::
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countries have paid for themselves. During the year 1948-49. the
revenue from the various kinds of taxation on motor vehicles alone
was as follows :—

Lacs.

Provincial motor vehicle tax Rs. 341
Provincial motor vehicle fees 78
Customs revenue from motor spirit 967
Excise revenue from motor spirit 133
Import tax on motor vehicles and spare parts 806
Provincial Sale Tax on motor spirit 269
Excise duty on motor tyres and tubes 199
Total ... 2,793

—

Say Rs. 28 crores

The total number of motor vehicles of all sorts on the roads in
March, 1949 were only 266,429. Thus the incidence of taxation
per motor vehicle comes to about a thousand rupees per year,
probably the highest in the world.

Taking the capital invested in the existing 65,000 miles of
metalled roads and 114,000 miles of unmetalled roads at Rs. 20,000
and Rs. 5,000 per mile respectively, including all bridges, the
total capital cost of the roads would be about Rs. 185 crores and,
treating the roads in the same way as the railways have been
treated, the contribution which road transport should make to
general revenues would be 4 per cent of Rs. 185 crores or Rs. 7-5
crores This would leave 28 minus 7:5 or 205 crores minus, say
one crore (covered by fees) for collection and adminietration or say
19-5 crores for expenditure on roads from the funds obtained by
the taxation of the motor vehicle user alone.

This does not take into account the receipts due from the
other users of road, viz., bullock carts, bicycles, and horse
vehicles, etc., who hardly pay any direct taxes.

That there are, in addition, indirect receipts is shown by the
well-known pilot survey conducted in 1943 by the Indian Roads
and Transport Development Association which proved how the
construction of new roads would so assist in reducing transport
costs, in increasing agricultural output, and changing over culti-
vation to money crops, including fruits and vegetables, that for
every Rs. 100 spent annually on road construction and mainten-
ance, the community would benefit by an increased annusl
income of Rs. 277.

Against all these receipts, direct and indirect, what are the
Centre and the Provinces spending on roads? This year the
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Centre, who take by far the greater portion of the recei

; © ts,
spending only about Rs. 6 crores. The Provinces and t(;xeelpC:n:;oe
combined are spending about 3 per cent of their total revenues on

roads as against about 9 per cent in most of ¢
countries and the U, 8. A, ost of the Commonwealth

Why does our National Government la i
ments of other countries in this matter ¢ Dongex}:;:g r?:dsg f;‘:r?r;
India than do the Commonwealth countries? Or are our Govern-
ments not convinced that roads will bring prosperity to the oulti-
vators, to our industries, and to our country as a whole, prosperit
which our leaders so much desire ? ’ y

WAYS AND MEANS

It has been suggested by a business association i

that one method of financing the construetion of roadslgntdh(la)rli)dr e::
would be to encourage private companies to undertake thgeir
development by granting of monopolies and concessions for runnin

transport on the roads constructed by them. 1t was lony ago sa,’(gi;
that one of the primary duties of a Government was t%; growée
communications and it would not reflect well on any Govell)'nmlnt
that left this _duty to be undertaken by others. However :he
suggestion 1qdwates that some business people are quite convi'nced
that roads will more than pay for themselves if developed properly

Would it not be possible to treat
treats the railways and expect them to ;;; ;g?;z ax‘):r%z:(érnment
capitel invested in them (excluding the strategic roads) ton the
general revenues? If this were done there would be (gv‘?'rds
funds w1f:h the existing taxation to maintain the roads sufficient
and provide for their development if only on a small scale properly

As I have stated earlier, users of road .
motor vehicles hardly pay any taxes. It iss obtll:g ra;l;‘:.g oiw ? ers of
all of them should take their share of the burden of the epr ate that
on congtructlon and maintenance of roads. It would gpeqdlture
to realise any direct tax from rural owners of bullock o diffioult
those who benefit from the use of roads as means of ace carts and
houses and lands but it would be quite easy to levy g s their
land revenue and earmark it exclusively for the consz to on all
weather village roads. ruction of all-

The total annual land revenue in t i
ding the States is 25 crores. If a road (l;:ssl'g? l
were levied, it would give us about three ¢
total cost of village roads under the Na
crores. It should be possible to oonstructgt?
of the road cess in a period of about 15 to 2

an Dominion excly.
two annas per [‘upee
rores annually. The
ur Plan is about 50

hese village roads out
0 years.

PRESIDENTIAL ADDRESS 411

In due course much revenue could be obtained from better-
ment in land value arising from the construction of roads. At
present, in this province of Bombay, road-side values of land have
inoreased in some places ten to twelve-fold since before the war.
This increase in values, largely arising from the expenditure of
publiec monies, is going at present into private pockets.

In pursuance of one of the recommendations of the Nagpur
Conference, the Government of India appointed, in Deceraber 1945,
the Road Lands Enquiry Committee, one of the terms of reference
of which was to examine the possibility of diverting to the public
the betterment values of land arising from the public improvement
of roads. This Committee recommended the levying of better-
ment charges on the value of land so appreciated at rates varying
from 50 per cent to 75 per cent of the increased values. No
decision has yet been taken in this matter by Government as the
Draft Highway Bill in which provision has been made for this
levy has not been cnacted. In my opinion the levying of better-
ment rates on road side lands is an essential requirement, especially
in built-up areas. The receipts from this levy should be earmarked
for expenditure on roads.

There are plenty of ways in which road development and
therefore the development of the country could be financed if
there were only the desire and the will to foster this development.
Other countries have found ways and means to finance their roads
and this Congress would urge our National Government to take its
proper place in the world in this as it is doing in other respects.

Gentlemen, I have ventured to put forward a few
suggestions to bring the Nagpur Plan into the sphere of
realities. Its total cost at present rates would be about 700
crores of rupees. If the plan is completed in 20 years
instead of the ten originally hoped for, about 35 crores of rupees
would be required per year. Adding maintenance costs of existing
roads at about Rs. 10 crores per year, a sum of Rs. 45 crores would
be needed annually, It should not be difficult to find funds to
attain this objective by the adoption of some of the suggestions
outlined above and by taking loans funded on the ever growing
road revenues, if there is only the will to do so.

THE ROAD BOARD

This brings me, Sir, to our oft-repeated demand for an inde-
pendent Road Board. We believe that without the creation of
such 8 Board, it would be impossible to push any road plan to
completion. The Chief Engineers when formulating the Nagpur
Plan were acutely aware of the need for drive and co-ordination if
planning were to be effective and organized and their unanimous

4
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view was that some whole-time impartial and independent
authority was required to proceed with the work of co-ordinating
planning and, above all, be responsible for effective progress of
the plan,

A powerful and independent Road Board should be able to
smooth out the present difficulties between the Provinces and
Centre and, in conjunction with other authorities including the
Railway Board, it should be able to co-ordinate for the best use of
the country, communications by land, water, and air. This Board
could also effectively deal with the problem of financing the road
plan and advise the Centre and Provinces on business lines. Qur
Government have been gracious in accepting most of the recom-
mendations made at the Nagpur Conference, but the formation of
the kind of Board we advised is still pending.

On behalf of this Congress I would again urge the Union and
State Governments to create this Road Board. Woe feel that with-
out the formation of such a Board, it will be difficult to make
tangible progress in road development. Had this Board been
constituted earlier and adequate funds earmarked for the roads
placed at its disposal, we would not have been reduced to the
present state of inactivity and frustration nor would there have
been the present lack of incentives to the cultivators to grow more
food. A very large percentage of food prices, as indeed of the
prices of all articles, is covered by expensive transport.

NON-LAPSING FUNDS

Our demand for the non-lapsing funds has been repeated from
this platform year after year. The present fluctuations in grants with
every budget and the uncertainty regarding the provision for the
coming year prevent us from planning our road construction as it
should be planned. Our Road Fund is non-lapsing. thanks to the
foresight of the Jayakar Committee, and the tangible results
obtained from this Fund are something of which we can be proud
But the Road Fund does not represent 10 per cent of the GXpendi:
ture on roads and for the other 90 per cent we must live from hand
to mouth, never being in a position to organize our works
properly.

In the United States, a firm budget allotment is gi
roads two years in advance and the money thus allott?dgé‘(’;:l rf)z:
lapse for another three years. The engineers get sufficient time to
prepare proper detailed estimates, assign priori 13 to works. and
arrange for men, materials, and machinery. Thus funds, which
are provided in 1049 for works to be undertaken in 1951, do mot
lapse till 1954. Considering the actual duration of most of the

works from a year to three years, the enginee
five years to spend their allotments. gineers actually get about
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The system prevalent here on the other hand is most wasteful
when funds for a work in progress during one year are not allotted
next year and the materials collected have to lie unused until * the
financial god’ chooses to favour a particular work. Our Governments
in India have financial difficulties, but may these not be in part
at least, due to the fact that our Finance Departments are not
moving with the times in the modern world but trying to apply
procedures of administration of the Country’s finances long
discarded in the advanced countries?

Our critics may say that we engineers should stick to our task
of building roads and leave the question of finances to those who
understand finance. Yet it was not till engineers in other
countries busied themselves with the question of financing their
works that it was possible for real progress in engineering to be
made. At this Session we are reading Papers on engineering
works in progress but if we are starved of funds much of the value
of these Papers will be lost.

FRONTIER ROADS

1 would now refer, Sir, to the problem of roads in our frontier
provinces of East Punjab, West Bengal, and Assam. These
provinces have been partitioned and, as they are adjacent to
Pakistan, complicated problems have arisen regarding roads on
their borders. The East Punjab has been particularly affected on
account of the Kashmir operations. Its existing roads have had
to bear the brunt of heavy military traffic which, because of
oareful meintenance, they have so far done without appreciable
deterioration even although they had carried not long previously
unprecedented traffic consisting of caravans of refugees, traffic of
an intensity which could never have been anticipated by the
designers.

Very meagre funds are, however, being allotted for National
Highway improvement in the Punjab and the time is approaching
when these roads, however carefully maintained, wifl not stand
up to the military and other traffic coming on them unless their
specification is improved.

I would, therefore, strongly urge that funds for completing
our border roads should be found either from the defence budget
or from that of the National Highways so that the province is
not found wanting in ‘facilities of communications for military
transport should a necessity arise. Moreover, Gentlemen, as the
East Punjab is a province of slender resources, it is not in a
position to undertake any portion of the Post-War Road Develop-
ment Programme from its own revenues.
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dary and stop there as far ag India is conc

erned.
road has thus become 3 cul-de-sag, Many T::éis inEt‘;fi:yb sx:lch
region have part of their lengths running in Pakigtan te order
A certain bridge essential for ¢ommunications ip rritory.
now situated in Pakistan,

Tgis province, which was from & soa. i
of good communications, has now pract; L oarcity
had. A Technical Committee was I;ppoil:;:;g,bl;?hew%t little 1t
of India for the investigation and solution of this S ornment
partial acceptance of the récommendations of
the Central Government has i

for some of these roads. This g
province from its provincial reg
awaits solution.

already suffering

mount will be
ources but the

The border road problems of
existence of vast tribal areas ig t
only on Pakistan but also on By
many border road problems of t

Assam are compli

. Plicated by the
hat Province which borderi not
rma am_i China. There are thus
his provinge awaiting solution,

ROAD TRANSPORT

The principle of Nationali
has now been accepted in mos
aocepted that there should be co
agenoy responsible for the selecti
and the one entrusted with th
tenance of the track on which th
other things, the improvement
should be in complete harmony w
bridges.

zation of Transport, in Indj
t of the provinces, It is 2,(11;2

mplete co-ordination between the

ox:; mll(d runuing of motor vehicles
e task of coustruction apg main.
e vehicles wi]] run, go ¢

. ha,
0 types of motor vehiclte:n:zz:g
1th the development, of roads and
This complete co-ordination
administration of the :wo is under one authority
way a8 the running of railway trains and the maj
rai{way track is controlled byythe same age;c;éaiztgﬁi?;z lff the
possible to utilise the carnings from the Nationalization of Ten be
port towards construction of roads in rural areas and the é‘:ns.
would then, to a very large cxtent, be relieved of the b ute
ponsibility for road development in non-urban areas, whi el?vy res-
present financial conditions, appears 4 most formida,i;le tl:sk’ under

i8, however, only possible if the

2 much the same

It is already one of the
Conference that a Highway D
province for giving whole.tj
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i t
construction of roads and it is but appropriate thaththe ;;agggg:
roblems, which are technically closely allied to tt o;e oA ade.
:hould be dealt with by the Highway [)epartmex;)l. T hold that
Highway Engiueers can deal with Transport problel
efficient manner than non-technical staff.

Moreover, it is essential that the bead «Of ‘?he Hig);w:g’ gl?galge-
ment should also be a Secretary to the Gov ermlx:enble  Lhay be
may be closely associated with the Minister and ) %a e it a
on the formulation of policies at first hand instead o
third party.

A NEW ERA

Gentlemen, we stand now on the thresbolg of ab ng; :(li'ai't i;rf(:;
days hence our country will be declared afree ;lapu i e
us to prove ourselves its worthy citizens. A hlgh resp(;nr .
devolve on us, Highway Engineers, to lead the couicagirom pros-
perity through the development of road com!:tuneconomy n o
planned, scientific basis, exercising the u'mllo conomy and
keeping,always in view our slender financia }‘::(;)uto ol s
without lowering the technical .standards requi S0 make the
roads fit for the traffic they are intended to ca,rry;c We also must
devote much more attention to the development o
than we have done in the past.

We have to develop a more scientific ou’olool'{“m‘:vcle lgz Eﬁ:t:;
emphasis on research as in this way alone V:]l o be able to
improve our methods of road construction ax_ll meintensnce o
required by the conditions of our traffle, oux:l?oil Ay ur’pose
alas, our finances. We shall need all our ski : 01:1 :0{1 ntrp ose,
and ’conscientious hard work, for the gaervw;:1 'ohoh;s luckily); Jhie
surely is an unprecedented opportumtyh whic
our way. May we prove ourselves worthy.

i ith this
\ afraid I have over-taxed your patience wi
mhfr"ﬁ,,l,gaﬁscoum. Please bear with me a nlllu:iute; or 12::(:3%283
while I summarize the main points I have touc el 2'5 the Nagpur
I have laid emphasis on the urgent need for comple l&glar ot Sharo
Plan, and of finding funds for this Plan by refﬁ”t;‘:gs o b motor
for roads than at present of the proceeds of a f obtaining revenue
vehiole user. 1 have suggested several ways of 0 e, b g realizing
for roads By levying o road cess on land re's'elnl:1 ’hiny back ints
betterment values from road side lands, y n:l bywpngdgtraniport.
the roads some of the profits made by State-o

It has also been suggest(lsddby itl,lll_\e ;htx\é :f:l(:i ‘ ;Szc;: 1::1011:‘3 iotc{gr
i ld be ocoupled W
(ggggl’ggaz;};g;lgn an?i thatpa portion of the funds reserved for
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* Grow More Food’ should be dj

rucal . be diverted toward ild; :
e ok e e o e i
lapsing funds. il 8ve pleaded for the institution of n?),:l-

port Department should also be placed u

are the general views of the Ipd;
proud to represent. © Indian Roads Congress, a body T am

I thank all of you for i ; .

- 1 gracing th R

gd ,lﬁtenllang to my address and% wctlsll?f(:]a:vlvo?ew:lﬁg Jur presence
onble Premier, to inaugurate thig the 14&, you, Sir, the
Indian Roads Congress. ’ Session of the

INAUGURAL ADDRESS
In declaring the Session open the Hon’ble Shri B, G. KHER said :

Mr. President and Qentlemen,

It gives me immense pleasure to be in the midst of Road
Engineers from all over India when I rise to inaugurate this, the
Fourteenth Session of the Indian Roads Congress. I considerthis a
great privilege, as it gives me an opportunity to meet a body of
experts who have taken upon themselves the task of devising ways
and means for the development of road communications in the
Country on scientific lines. I am aware that the Indian Roads
Congress by their advice, practical work and technical guidance
are doing a great service to the country.

I am glad that the Congress accepted the invitation of the
Bombay Government to hold this session here and I extend to you
on their behalf a hearty welcome to this premier City of India.
Bombay is the birth-place of many important events in the annals
of this Country and I am sure that the active and electrified atmos-
phere of this place will be a source of healthy inspiration to the
Congress.

After independence, the formidable task of developing our
Country has fallen on the shoulders of our Countrymen. Govern-
ment is eager to have an all round development in the various
phases of the Country’s life so that better standards of life are
obtained and self-sufficiency is created in this vast Continent of
ours. The successful achievement of this multifarious development
mainly depends upon the hard work, active co-operation, sincerity
of effort and technical skill on the part of every one concerned.
Your President has rightly pointed out that in every field of
development, an engineer has to play a prominent part.

The primary needs of mankind are food, shelter, clothing and
communications. It should be the first aim of any free country to
make these easily, freely and cheaply available to one and all. As
this body of yours is mainly concerned with the item of communi-
cations I shall enumerate their vital necessity to this country. As
regards communications, I envisage a great necessity for fourfold
development, viz., (i) Roads (ii) Railways (iii) Waterways and (iv)
Airways. Roads amongst these require the foremost attention of
the Country.

On India’s national emblem there is a wheel. I am sure you
as Road Engineers must be considering this wheel as inseparable
from ideals of speed and facilities of movement. Both these
demand good roads. It is well known to every one that 90 per cent
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of our population lives in villages. These villa o8 i
have not got decent access to towns a 898 1n most cases

nd cities whe
their produce and buy their daily needs. re they can sell

Durj
many of them get entirely cut off and it becomeg‘?g‘ :‘!}::n :;;)ns:l)_oig,
cult to provide them with necessities of life and medical PZI' ; fi-
case of epidemics. These villages become islandg of isolation 1(;) in
necessary articles cannot be conveyed. It has been ri htiw ere
¢« Qut of all inventions, those which bridge distances Ea. ydsald
most for civilization”. In the chain of civilization ro‘:‘ie one
distribution and exchange, communications provide aI:x eHuc.'stno.n,
link. They fulfil in the economy of the nation, the same f sential
ns arteries and veins in the human body. If the resour unotion
country are unknown and undeveloped, if the abundance ocfe s of a
in one area is often accompanied by the visitation of § nature
another, if societies are isolated, educatio amine ijn

. nal faciliti P
health services, elementary education, trade and com‘;::el:'z:?:ig’

ted, it is mainly because proper lines of communieat; _

existence. Progress has no meaning if thtélca;;%i:::‘;? not in
amenities of good life are denied to the poorest v}“les and
would request your special attention to the develo menlt ager. 1
roads and their proper linking with the major systelrx)l of ro;:)ésl‘uml

The second point of vital importance i
before you is the urgent need Ofpevolving vglﬁ;(;glaxm&nt to place
methods of road construction. We have to const economical
mileage of new roads. You are aware that our finan f“;’t a l_11§ge
is not so sound. We have therefore g pProblem b:fl& Position
construct maximum mileage of roads af minimuore us to
gpecially appeal to you that as experts in road en inm cost. I
must evolve new formulae for economical and cheg, e%- eering you
in different regions according to the availability 0}; o golnstruot}on
and to suit local conditions of traffic. ave no douai) tn}(‘t:]tetruﬂs
Indian Roads Congress is paying special attentiop to thi abt e
and would successfully tackle it. 18 problem

The third point which I would like to st .
ment of the roadside arboriculture. Therer?:s ;s t::;;s(iiSVelo .
necessity of planting as many trees as possible in thig countrel‘able
you will agree with me that roadside berms are ideally Y and
for avenues of shady and fruit bearing trees. suitable

The Bombay Province has accepted th
the Nagpur Conference and I understan
provide—

© recomm

. endati
d it ig 1on of

proposed to

Major Roads '
Minor Roads o 13,266 miles
ves 17,618
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d -
inst this mileage, the Bombay Government has already
progf&g;:n:d to undertgke during first five years the cg;st.r.\;:l%r;
of 270 road works covering 45 major bridges and J,Sd m(;er o
roads. Several important works have also been started un ihe
Provincial Road Fund and Central Road Fu.nd. .I‘mu.st say hat
much more remains to be done butb financial llmmumixs cas ot
permit that at present. We have already got the bos(xir o
Communications in this Province and the advice of that body
been found to be of great value.

i I
hink I should not take any more of your time, but be{or‘e
closeIIt}:nust thank you, Mr. President, and delegates, 1;vvho }z;:;c;
taken the trouble of coming to this Congress at grea 'persthat
inconvenience and crave your indulgence for the shgrtc}:lomu;g: e
you must be experiencing in the arrangements mtz)x e here you.
I earnestly wish that you enjoy your stay 1ot Bombay.

Tt is with much pleasnre that I declare the Fourt(eienth E::sion
of the Indian Roads Congress open and wish it a grand success.
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President’s Concluding Remarks.

 the past, to develop rural com.

I The
» I am certain, keenly aware of the ni%ne;gg

heir professiona) activities,

Sir, you have expressed the need for de i i
along our roads. The plantation of avenugselgfp lt[;%egr)t;::m}lmm
been_a part of our road construction and maintenance and vo oy
not likely .to forget {his amenity which affords shade to t WeI ore
and beautifies the countryside and will ultimatel o dors
of our much needed fue). ’ ¥> provide some

On our part, Sir, we hope that even in
; t im
acute shortage of funds, the Governments in Ihfdis rv:‘isﬁnxtm:l fe of
orget

the value of roads as a means of im ;
ment of the country. proving the economic develop.

Now I must ask you, Sir, to :
the Indian Roads Congress Medal }t)resent the Mit
they have written—

chell Med
© twoof our Memberg for ;l;:r(;

The Mitchell Medal, to Shri G. Sri
No. 135 on ng Cost Roads in I;g?fa;:grt)’: for hig Paper
Science for their improvement, »’ ® use of Soil

The Indian Roads Congress Meda) t,

. o Dr.
his Paper No. 120 on “ Well F‘oundati;nggg' N. Tyongar for
Bridge over the Indus” the Kalabagh

’

I have also pleasure in anpn i .
and Shri Jagdish Bahadur, 1}neou£3:ill]1%rsthat Shri D, @, Bhagat

“ Fundamentale of Highway Needs and Hj of Paper No. 14) on
been considered worthy of honoumbl:?)1 mlgxllgt?ov;ay Foanning”, have

MESSAGE FROM

The Hon’ble Shri K. Santhanarn,
Minister of State for Transport and Railways,
Government of India.

This year T feel a greater hesitation in sending my message to
the Indian Roads Congress than I did last year. It is not easy for
a layman to advise experts on their job, nor do | think it useful to
utter conventional claptrap.

The Indian Roads Congress meets this year under the shadow
of the severe campaign of cconomy which has been necessitated for
the restoration of the health of the national econnmy and finance.
I humbly suggest that the main problem to be considered by the
Congress is how to ensure that the beneficent work of road bLuilding
can proceed in spite of this campaign.

During my recent tour of Rajasthan, I realised more than
ever that without more roads, especially roads linking the villages
with the towns and the main roads, no progress is possible in any
other economic sphere. I would like the Engineers gathered from
all parts of Tndia to consider whether it would not be worth while
to stop for a year or two further expansion of metal roads and con-
centrate national activity in the building of rural communications
I would also like them to consider whether in this effort they may
not try some unconventional methods such as making a deal with
the village population so that the latter may provide labour free
of charge while the Highways Department provide the technical
and mechanical assistance.

I am coming tu feel morc and more that the insistence omn
adherence to the conventional methods would not permit expansion
at a rate which will have a demonstrable cffect on the people. The
rising tide of popular impatience at the slow pace of economic
transformation is among the greatest dangers which the new
Indian Republic will have to face. If Road Engineers can manage
to build at least 10,000 miles of village roads in the next few years
with the means available, they will be rendering an invaluable
service in the cause of orderly and peaceful political evolution of
India.

Message From His Excellency Shri Jamshed Vesugar,
Ambassador of India to the Republic of Argentina.
The Fourteenth Annual Session of the Indian Roads Congress

is being held appropriately in Bombay, the most modern city in
India, and the one most rapidly expanding in population, com-
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merce, industry and ideas.

ed the growth that the dynamic spiri
pirit of Bombay d
ggz%lx;:ggy v:i?;l'bz ﬁonquered by communications ; zmd? ?81;2(11)2 r})):;
; . ;
engino ga.tewa;. e very near future provide unimpeded access to

Geographical limitations have hamper-

The year 1950 i & momentous year in t i
more momentous than the year of \;ikr&madi:lyea h:)srtozly;eof eilxl‘dmi
Lord Buddha. India has attained a great freedom, and isynow ;
the threshold of attainment of other freedoms-—freedom fr o
hunger, {regdpm fx:om ignorance, freedom from want. In a landog;
almqst 8 million villages, the key to these freedoms is free com-
m.umca.tlon. Only when the road and the motor bus reaches ever
village, when every hut has two bicycles, will the people be able t{)
shed the shackles of the village. To the road makers and path

makers of India—I say—dedicate yourselves to wideni i
zons of the villages of India. ¥ 8 to widening the hori-

Message from Sir Kenneth Mitchell. '

May your Fourteenth Session be outstandi
please remember me to my many old frie:\(‘i? dingly successful, and

Message from Shri Jivraj N. Mehta,
1 wish every success to the Congress,

Message from Shri G. A, D, Cochrane

My best wishes for successful Segsi
o8 ssion.
prosperity is better roads and more of tggm One of the rouds t

Message from Shri P. M. Otway

 You have my best wishes fo
Congress. *& very successful and enlightenin,

Message from Shri I, A, T, Shannop

Best wishes for 4 very successful Fourteenth Copn
gress,

M:ssage from Shrj C. G. Kate
I wish the Congress a succesafy) Session in B;) b
mbay,

—

Minutes of the 34th Council Meeting of the
INDIAN ROADS CONGRESS
held at Bombay on the 14th January, 1950.

Present:

Brijmolin Lal—DProsidont,
F.P. Anti S.B. Joshi
M.L. Bahl K.M. Kantawila
1S, Batliwala (.M. MeKelvio
R.K. Batra T, Mitra
Bhagwat Prasad N.V.S Murtd
M.N. Bhuyan AL Nadirshiad
M.S. Bisht Partap Nurain, Brizadier
8.N, Chakravarti B.X, Puri
C.J. Fieldor Romosh Chandra
8.K. Ghosh B.N. Shonoy
W.A. Uriffiths C.P. Subbiah

i, Sundor Ruo—Socrotary

The following co-opted Members also attended:

K.G. Bhato SR, Melra
H.P, Mathrani K.S. Raghavaclury

V.N. Rauyguswami

The following attended by invitation:

N.V. Modak N.C. uto!
B.V. Vazh
1. Confirmation of the Minutes of the 33rd Council
Meeting.

The Minuates of the 33rd Council meeting held at Ranchi on the
7¢h February 1949 as published at pages 63 to 75 of Volume XIII-
part 4 of the Journal of the Indian Roads Congress were confirmed.

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

The Minutes of the Exccutive Committee Meetings held at New

Delhi on the 20th May, Ist August and the 26th December 1949
were approved.

3. (i) Audit Report for the year 1948-49.

The report of the Auditors on the accounts for the year 1948-
49, was recorded.
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(ii) Draft Report of the Council to
Members for the

December 1949.

. the General Body of
period 1st January to the )Z;lst

The draft report was approved.
4. Discontinuance of the Prize Essay Competition

The Council accepted the recommendati
1 ' ; ation of t} i
Committee to discontinue the Prize Essay Competitio;le. fixecutive

5. Budget.

The budget estimate for 1949-50 was approved. The Council
noted the response received from some of the Provincial Govern-
ments to the appeal issued for increased contributions, They
considered it very desirable that Provincial Govcrnments. should
agree to contribute {o the Indian Roads Congress on the basis of
two hundredth part of their share from the Central Road Fund °

6. Amendments to the Memorandum of As

Rules, Regulations and Bye-laws. soclation,

The draft revised Memorandum of Associati
tions and Byelaws were considered and al;;r;%r:;dlh\:,lﬁsﬁ R.eglflln.
modifications. The approved Memorandum of Associa,ti(,m al,%ulz:v

Regulations and Byelaws are given in Appendi
was authorized to finalize the Accountingp Pr(ol:édu?ehe Treasurer
necessary.¥ 48 deemed

The Council issued revised instructions re
tation of the expression  qualificd engineers’
of the Memorandum of Association, Rules
and noted the accepted convention relat,’
the draft presidential address each year.

_ Tegarding interpre.
oceuring in rule 5-b
, Regulations and Byelaws
Ing to the preparation of

P S

*Byolaws will bo printed separatol

SO Y at a Iator .
codure has heen finulized. date whon tho accounting pro-

APPENDIX.
I. MEMORANDUM OF ASSOCIATION

OF THE
INDIAN ROADS CONGRESS

1. Name — The name of the Socicty shall be < The Indian
Roads Congress ™.

2. Objects — The objects of the Socicty shall be:—

a. to promote and encourage the science and practice ot
the building and maintenance of roads:

b. to provide a channel for the expression of the collective
opinion of its members on matters affecting roads :

¢. to promote the use of standard gpecifications and to
propose specifications;

d. toadvise regarding education, experiment, and research
connected with roads ;

e. tohold periodical meetings to discuss technical questions
regarding roads;

f. to suggest legislation for the development and improve-
ment of roads:

g. to suggest improved methods of administration, plan-
ning, design, construction, operation, use and main-
tenance of roads;

h. to establish, furnish, and maintain libraries and muse-
ums for furthering the science of road making:

i. to publish, or arrange for the publication of proceedings,
journals, periodicais, and other literature, for the pro.
motion of the objects of the Society ;

jo to accept subscriptions, subsidies, donations, endow.
ments, and gifts in furtherance of the objects of the
Society ;

k. to invest and deal with the funds of the Society o
entrusted to the Society, to acquire and hold any mova
ble or immovable property, and to borrow or raise
money for the furtherance of the objects of the Societ)
and to sell, leage, exchange, or otherwise deal with the
same ;

l. to grant pay, prizes, honoraria, or scholarships (inelud
ing travelling scholarships) for meritorious work i
furtherance of the objects of the Society ;
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m. to do all such other lawful things as may be inci 1
or conducive to the attainment of the a.ls;ovee olbnj(:ci?m

3. Income and property — The income and prope
Society, whensoever and howsoever derived, shall ‘r?e a%]fltigdoéoltse
towards the promotion of the objects of the Society as herein se}tz
forth and no portion thereof shall be paid or transferred or distri-
buted, directly or indirectly, by way of dividend, bonus interest, or
otherwise howsoever, by way of profit to the members of éhe
Society ; Provided that this shall not prevent the payment in good
faith of remuneration to any officer or servant ot the Society or
other persons in return for services rendered.

4. Governing Body — The Governing body of the Society
shall be the Council as constituted by the Rules and Regulations
of the Society.

I. RULES AND REGULATIONS
MEMBERSHIP
5. The Society shall consist of :—
a. Patron and Vice-Patrons:

Such persons as accept the invitation of the Council t
o Patron or Vice-Patrons of the Society from time to ‘t?im]o)e-
provided that there shall never be more than one patron and six
vice-patrons at any one time.

b. Ordinary Members :

Such qualified engineers* who are or have
with Roads!, and such other persons being scienti:tzer:)f c:rlrlxrilr(:::\(:}d
in, or being engaged in 2 responsible capacity in, the ﬁcie' e
allied to road construction and maintenance, as m;zy bo ol n:es
ordinary members of the Society by the Council. ected

s

# Tho expression “qualified Engineors > shall for the yarpo " o
deemed to includeo :— purposes of this Rnla ha

(1) Corporato Membors of the Institution of Engineors (India)

(i) Torsons holding such qualifications as aro acceptablo | ituts
. of Engincors (India) for olection tn Corpnr:\topl\llo;n({)o)l?’shti}}l)o stitntion

(i) Any porson who shall, in the opinion of the Couneil, b
mic qualification or long practice in enginooring 01"0
ently qualified in onginooring to bring him within t

+ Tho oxprossion “ eonnoctod with Rouds » ghall :
pch i o o includo, boing or having heon :_l_ , for the PUrposo of this

Y roasom of acade.
thorwiso he suffiei-
10 said oxproguiog,

(i) connocted with the construction and maintenance of road
- onds, or

(i) enga.ged_ (Whe}:her in public employ or in bygi
counection With roads or materials used in ::;2:; "“‘ otherwise) in
th_ihuso %f roads or in writing about the same or otl(;olr ey, orods or
with rom 8 to an exten.t, in the opinion of the Couneil Wise connected
a person Within the said expression, 1 8uficiont to bring
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¢ Associate M:mbers:

(i*  Such persons, who, while not eligible to be nrdinary mem-
bers, are or have been, in the opinion of the Council, engaged
in the administration of roads or road transport or so engaged
in business connccted with the construction and maintenance
of roads or with the manufacturc or sale of material used in
connection with the making or repairing of roads or of road
transport vehicles, or the operation thereof, as may be elected
associate members of the Society by the Council; and

(iiy Such Institutions, Government Departments, Public
Bodics, or Firms who have been, in the opinion of the Council,
engaged in the administration of roads or road transport or so
engaged in business or work connected with the construction and
maintenance of roads or with the manufacture or sale of material
used in connection with the making or repairing of road transport
vehicles, or the operation thereof, as may be elected associate
members of the Society by the Council. Each such body shall

be represented at any time by only one nominee approved by
the Council.

d. Honorary Members:

Such persons who on account of their being in the opinion
of the Council sufficiently distingvished or interested in roads as
may be elected honorary members of the Society by the Council.
Honorary members shall at no time exceed 25 in number.

6. Entrance fee: An entrance fee shall be payable by
members on election on the following scale :—

Rs.

Patron, Vice-Patrons and
Honorary Members. Nil.
Ordinary Members. 25
Associate Members. 120

7. Subscription:

a. A yearly subscription shall be payable by members on
the following scale :—

Ras,
Patron, Vice-Patrons and
Honorary Members. Nil.
Ordinary Members. 25

‘Associate Members. ... 120
Provided that a rebate of Rs 6 in%y
case of ordinary members and Rs. 207

fi v
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in the case of associate
criptions are paid within three monghs )
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members ma
f the due date.

b. Ordinary members whose
arrearg n}ay compound their f
Y & single payment depend; i
time in accordance wli)th tlgg l:p oentﬂtl)lmr ot
shall be reckoned as that on the rthday, LolO:
October of the year of
criptions.

uture annu

commuting

Associate members of
at |
elected under Rule 5-c(i) on aizl:,itnii
years may, on their retirement from tlg
be permitted by the Counci :

Yy be claimed if the subs.

subscriptions are not, in
al subscriptions

the
Age

birthday nearest first
anhual guls-

years standing
the age of 55
er profession,

A 1 .
single payment, according L0 compound for  ife by a

members, to the tab]

Age Table for Compounding for Life Membership

e for ordinary

Age Comphg)::dlng Age Compgle}:ding Age Comp}?‘::ding
25 307 36 307 a7 T
26 391 37 296 48 167

27 383 38 287 49 153

28 376 39 276 50 | 139

29 368 40 264 51 124

30 360 41 253 52 109

31 352 42 243 53 | 93
32 343 43 231 54 1 ™M
33 335 44 219 55 60
34 325 45 207 56 (

35 316 46 193 and || 40
— over- |

c. A year shall, for the purposes of this R ‘
first day of October until the l&stlsd&ule’ be from

-eviollowing. Subscription shall be due on election

:v‘;:l:t_athe first day of October of ever

= ——1

the

Yy of September

and

, ; Y Year followi
N per;ie\&Wa person continues to be g memb:: ﬂ(g)f utl}?c:
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8. Cessation of Membership:

&

[+

Any member who has not paid his subscription due
within two years of the due date shall automatically
ceasc to be a member.

The Council shall have power to cancel the membership
of any member of the Socicty who shall be deemed
to have been guilty of any conduct prejudicial to the
Society or rendering him unfit to remaiv a member
thereof ; Provided that atleast two-thirds of the members
of the Council present in person shall be in favour of sach
action and ; Provided further that before any decision is
taken, the member in question shall be afforded an
opportunity to state his case in person or writing.

A member may resign from his membership of the
Society by notice in writing to the Secretary to that
effect provided he is not in arrears with his subscriptions
for more than onc month and that no such resignation
shall be valid until the member resigning receives an
acceptance of his re.-ignation in writing from the
Secretary.

GOVERNING BODY

9. The Society shall be controlled by and the management of
ita affairs shall be entrusted to a Council constituted as follows :—

&,

d.

A representative of each participating ¥ unit of adminis-
tration, to be nominaled by the Government of the
administration concerncd from among the ordinary
members of the Society.

A representative to be nominated by the Engineer-in-
Chiof, Army Headquarters, India, from among the
ordinary or associate members of the Society.

A representative ot the Central Public Works Depart-
ment of the Government of India to be nominated by
the Chief Engineer of that Department from among the
ordinary members of the Society.

The Consulting Engincer to the Government of India
(Roads) for the time being.

® participating units of administration are those listed in Parts A and B of
the First Schodu's of the Constitution of Jndia whoe participate in the activities of
of Indian Rouds Congross by gusruntoeing o send a spocihed number of sonior
dolegutes to tho Genoral Sossion (or if no de'ogatos are sent, to pay the de’ozation
foes for theso dologates) and, in addition ,subscribe to tho funds of the Socioty.
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e, Past Presidents of the Society, for a per
years after they vacate their presidentslgpr,md of three

f. (i) Six ordinary or associate members of the Socj
represgntat_aives of“associate members e‘ecteguﬂfdzi
Rule 3¢ (i) and (if) (not being public scrvants) to be
elected annually at the time of the Annual CGeneral
Meeting by a Board consisting of all such memb
present at the meeting. €rs

(ii) One ordinary or associate member

tive of associate members elected “ncﬁ:r ”‘R;el};r%sentﬁ.
but being a public servant to be elected a,nnfx (!‘I‘)
at the time of the Annual General Meeting by a B a 3(;
consisting of all such members prese ya boar

nt at the meeting.
Provided that in the event of any dispute
position of the Board the dispztu s‘!)xall {ll)setr(;;;ﬁgg?
the President of the Society for decision and h'o
deoision shall be final; and Provided further that § thm
event of the votea of the said Board being e urxlml in
respect of one or more candidates, a fresh electi(oln sh l{]l
be held in respect of such candidate or candidates aad
if upon such fresh election there are still equal vo,tesni
respect of any candidate or candidates, the deoisi n
shall be taken by drawing lota. on

. Oneordinaryor associate member of the Soci
g elected annually at the time of Annual Geng:;jtg{ et:;ibe
by a board of diatrlpt board engineers and distrix:;gg
board assistant engineers who are members of {ho
Society, but are not under the administrative contro] of
the Chief Engineer of the territory in which thoy are
gerving, arLd are present at the mecting.

h. One ordinary ot associate member of the Bociety to be
elected annually at the time of the Annual General
Meeting by a board of municipal, improvement trust
and cantonment engineers who are members of the
Society aud are present at the meeting.

i. Four ordinary or associate members of the Society or
representatives of associate members elected under
Rule 5.¢ who shall all have been members of the Socict
for at least five years to be elected by the Annuaﬁ
General Meeting; Provided that members elected from
any one territory shall not exceed two.

PRESIDENT AND VICE-PRESIDENTS

10. The Council shall at its first meeting after each
‘General Meeting elect a President and not more than thm‘:‘l\?.u&[

1Co-
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Presidents of the Society from among its own members, who shall
hold office and continue to be members of the Council till a new
Council has been elccted. The President shail have power to fill
any vacancies in the office of the Vice-Presidents that may cecur
between two General Meetings.

SECRETARY AND TREASURER

11. a. The Council shall appoint a Secretary on such terms as
it deems fit. The President shall have powcr to make
changes in tho personnel of this cffice whenever such
change- are nccessary.

The Consulting Enginecr to the Governnieut of India
(Roads) for the time being shall be ex-officio Treasurer
of the Society.

12. The Council shall hold office until the newly elecied
Council referred to in Rule 9 takes charge

13. The Council shall have power :—
a. to fill any vacancies on the Council that may occur

between two General Meetings of members elected
under Rule 9-f, g, b & 1, and

b. toadd to its number by co.opting not more than ten
members of the Society ; such co-opted members shall
also have voting powers oxcept for the purposes of
Ruloe 24.

¢. to invite any member, ordinary or assuciate, or any

other person, to a particular meeting : such persons
shall have no voting powers.

14 Any nominated member of the Council as aforesaid may
nominate, by written notice to the Secretary, a member of the

Society to represent and vote for him as a member of the
Council.

156, The President, or in his absence a Vice-President to be
nominated by the President, shall preside at all meetings of the
Council; otherwise, the meeting shall elect one of the Vice-Presi-

dents present as a Chairman. The Chuirman shall have « casting
vote.

16. If at any time the President fcr the time being is absent
from India, or is unable to perform the duties. of his office, he shall
nominate a Vico—President to act for him. In the event of the
President failing to nominate one of the Vice-Presidents as afore-

said, the Vice-Presidents shall elect one of themselves to perform
the office of the President.
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17. The Council shall meet when
as defined in rule 7-¢ at such time or times as the President may
direct and one of such meetings shall be at the time of the General
Session of the Society ; and on the requisition of at least ten mem.
bers, the President shall call a meeting of the Council provided
that instead of actually meeting, the Presi
the Seeretary refer the matter specified

decision by post as hereinafter provided. At meetings of the
Council twenty shall form a quorum.

possible at least once a year

18. The Secretary shall, on the orders of the President, refer
any matter for the decision of the Council by sending to each
member of the Council by Registered Post with acknowledgement
due, a Memorandum setting forth the question or questions to be
decided and specifying a date not less than thirty days from the
date of posting of the Memorandum by which the votes of members
of the Council shall reach him. Upon receipt of pot less than
twenty votes by the date specified, the Secretary shall record the
decision of the Council as decided by the majority of the votes re
ceived by the said date and cowmunicate such decision to th(;
members of the Council. If less than twenty votes are received
by the said date it shull be presumed that no decision hag bee
made. In the event of the votes received by the Secretar o
aforesaid being equal, the President shall have & casbing_v()g; as

EXECUTIVE COMMITIEE

19. 'The President, the Vice-Presidente, the

Secretary shall form the Executive COmmitt(;I;teasurer and the
subject to the approval of the Couneil, to dire
affairs of the Society, to keep the activities of
review, and to report to the Council from time
cutive Commlilttee shall have power to co-0
members with power to vote. Three shall fo

them being either the President or a Vice~P:£ige?“éoruﬁ’ o;e of
dent or, in his absence, a Vice-President shal} preside Ife Presi.
absence of the President, more than one Vice-President is pre’se'ﬂt the
members attending the meeting shall elect one of the Vig !1)1' thp
dents as a Chairman. The President or Chairman shall b e-Presi.
exercise, in addition to his vote, a casting-vote in the %:(;Ve fa.nd
equality of votes. of an

with powers,
ct and mahage the

the Society under
to time. The Exe.
Pt not more thap two

COMMITTEES

20. The Council shall appoint the co .

and subcommittees except as otherwise p:ﬁgggﬁ’ﬁf :gl comumittees

Executive Committee or the President under oo by U8 rule. The

the Executive Commxtt@ shall appoint the other m erlzatmn from

commibttees or subcommittees in consultation with t[;:e e::sgfe s;x.ch
otive

ident may direct that -
in the requisition for

'
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convenors ag far as possible. The Executive Committee or the Presi-
dent under authorization from the Executive Committee shall have
the power to appoint such special committees including their
convenors as may be deemed necessary from time to time The
number of members in each subcommittee or a division of a com-
mittee shall not be less than three and will not ordinarily be more
than five The Consulting Engineer to the Government of India
{Roads), shall be ex-officio member of all such committees or sub-
corumittees in addition to the personnel appointed under this rule.
Any committes or subcommittee constituted under this rule shall
have power to co-opt not more than two members.

MEETINGS OF THE SOCIETY

21. There shall ordinarily be a General Session of the Society
once a year at such time and place as the Council shall d-cide. At
this Session there shall be a General Meeting for the purpose of
disposing of the following business:—

a. To receive the report of the Council and the audited
accounts for the previous year, or years ending 30th
September ;

b. To elect under Rule 9, members of the Society to
serve on the Council until the next General Meeting as
aforesaid ;

To appoint Auditors; and

d. To transact such other authorized business as the
President shall allow.

At such General Session, the Council may arrange for
Papers to be read on subjects of professional and technical interest
and for discussion thereon and for works to be visited.

22. 'The President shall preside at all General Meetings of the
Society or shall nominate a Vice-President or in their absence
nominate some other member of Council to preside in his place.
In the absence of the President and of the Chairman nominated
by the President at any meeting, the members present shall elect a
Chairman. The Chairman shall bave a casting-vote.

23. Fifty members present in person shall form a gquorum of
the General Meeting

ALTERATION AND INTERPRETATION OF RULES

24, These Rules and Regulations shall not be altered, extend.
ed, or abridged without the approval of at least two-thirds of those
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present in person at a meeting of tho Counci
notice shall have been given gf such meetir‘:ll )
to alter, extend, or abridge these rules

" o a: least 30 days’
and of an 1
and regulations. v proposs

25. In the event of any differences of o
the interpretation of the Rules and Regulati
Council sbhall be final and binding.

pinion arising as to

FRAMING AND ALTERATION OF THE BYE-LAWS

26 Tho> Council shall have power to make
and amerd such Bye-laws as may appear to tl::e Council to b
necessary for the conduct of the Business of the Society, and ae
shall be consistent with the Memorandum and Rules and Re ul ;
tions of the Society. gl

add to, abridge,

ons, the decision of the -

Minutes of the Business Meeting of the

INDIAN ROADS CONGRESS
held at Bombay on the 17th January, 1950

The Fourteenth Annual General Business Meeting of members
was held at Bombay on Tuesday, the 17th January 1850, at
230 P. M. 1In all 221 Mcmbers and two invitees (names and
particulars 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 Ranchi on
the 7th February 1949 as printed on pages 36 to 67 of the Journal
of the Indian Roads Congress, Volume XI1II-4, July 1949, were
approved.

3. (i) Audit Report.

The Audit Report for the period 1st October 1948 to the 30 th
September 1949 (Annexure II) was recorded.

(ii) 1t was decided to appoint M/s. A. F. Ferguson & Co.,
Chartered Accountants and Auditors, New Deolhi, to audit the
accounts of the Indian Roads Congress for 1949-50.

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. Resolutions of Thanks.
The following resolutions were passed with acclamation :

(a) The Indian Roads Congress express their thanks to the
Government of Bombay for their kind invitation to
hold the Fourtcenth General Session at Bombay and
for the very efficicnt arrangements made.

(b) The Congress express their thanks to the Hon’ble Shri
B. G. Kher, Premier of Bombay for his encouraging
and instructive Address to the Fourteenth Session and
for his permission to print the Address inthe Journal of
the Indian Roads Congress.

(¢) The Congress express their thanks to  the
Hon’ble Shri K. Santhanam, Minister of State for
Railways and Transport, Government of India for
kindly declaring open the tochnical exhibition organized
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by the Congress and also for his inspirin
the Members of the Congress attendirll)g th% SIE:,:isoB;lg.e v

{(d) The Indian Roads Congress ex i
, oads press their th
Hon’ble Dr. Jivraj N. Mehta, Minister for Puiﬁisvaz:l:;e

Bomb f i ;
sessio?.’ or his good wishes for the success of the

. () The Indian Roads Congress express thei ..
thar}ks to Shri N, P. Gurja.r,p(]hief Eg;&%;im%;on;nd
Shri K. M. Kantawala, Assistant Housing Commi mbay,
(Poga.l Orgzanizing Secretary, Indian Roads Iéllssloner,
~ ShriN. C. Patel, Deputy Secretary, P. W. D ‘;;lgress),
and other staff of the Bombay P, W. D, fopr” ombay
efficient arrangements made by them fi 2}1; the very
ence of the delegates of the Congress or the conveni-

(f) The Indian Roads Congress th ;
V@ce-Presidents and gother gll(lik ﬁggli‘:? Pre;idents,
- wishers who sent messages of good will and and well-
ment for the Session, nd encourage-

{8) The Indian Roads Congress thank the G L P

Railway authorities for arrangi
ging & speci i

members of the Congress partioipg.ting 111)1 tlt?l jen Lor
tour to Nasik, e inspection

6. Scrutineers for the Election of Council Members

" Messrs. Basil Gray, H. P. Mathrani
V. N. Rangaswami, and Romesh Chandra \’weﬁ{ g&g(g;vza? Iyeg,
neers for the election of Council Members under I‘Il)ll 5 L scruti-
Memorandum of Association, Rules, Regulations &ndeB ~1 of the
the Indian Roads Congress. ’ yelaws of

7. The following announcements were mad .
regard to the elections :— ade from the Chair with

(1) “Only those Members of the Con
arrears of their subscription a
Voting slips will be given to tho
their badges, or can give their
otherwise be identified as not be

gress who are not ip
re entitled to vote
se Members who wear.
Roll numbers, or cap
ing in arrears.”
(2) «“As Institutions, Governme
Bodies, and Firms huve onlyntbee?lell):;gt:enlt-s’. Public
ass((i)cm.te membership of the Indian Roa.de igible for
gnlder treg)sed rule b-c(ii) at the 34th Coun S Congrgss
eld at Bombay on the 14th Januar 1950 ¢l meeting
are no such members at present y and as there

9-f (if) will remain vacant in the ,ff;:nst‘l’:lte under rule
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8. Elections.

The following were elected as Council Members under Rule
9-f (i), g, hand i :—

9.f (i) Representatives of Associate Members other thap
Public Servants.

Dr. ¥. P. Antia E. A. Nadirshah
C. J. Fielder L. R. Patel
S. B. Joshi V. N. Rangaswami

g. Representative of District Boards.
Hari Shankar Sharma.

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

K. Narasimha Rao.

i. Representatives elected by the General Body.

K. G. Bhate D. B. Nagerkar
C. P. Misra K K. Nambiar

The following were nominated by their respective administra-
tions Council Members under Rule 9-a, b, ¢ &d:

9-a. Name of participating Name of

administration. representative.
Bihar M. L. Bahl
Madhya Pradhesh ... R. K. Batra.
(C. P. & Berar)
Orissy C. M. Bennett.
West Bengal 8. N. Chakravarti.
Assam Romesh Chandra.
Uttar Pradesh A. C. Mukerjee.
(United Provinces)
Bombay N. P. Gurjar.
Madras M. S. Thirumale lyengai
Punjadb P. L. Verma.

b. Engineer-in-Chief’s Branch Brig. Partap Narain.

c. Central P. W. D, B. S. Puri.

d. Consulting Engineer (Roads) G. M. McKelvie
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9e. Past Presidents of the Society.

(1) C. G. Kale
(2) 8. N. Chakravarti
(2) Brijmohan Lal

9. The following members were co—opted to the Council for
the 35th Council meeting :—

K. F. Antia S. R. Mehra

H. 8. Batliwala T. Mitra

W. A. Griffiths N. V. Modak
K. M. Kantawala B. N. Shenoy
H. P. Mathrani B. V. Vagh

The following members were invited to att
Council meeting :— end the 35th

S. L. Bazaz A. N. Iyer

U. J. Bhatt Vepa Krishnamurti

N. K. Bhonsle E. 8. Nair

P. C. Chopra K. S. Raghavach

8. R. Ghadoke J. P Singgh ohey
K. Subba Rao

10. A letter received from Shri Fateh Chand

inability to attend the Fourteenth Session wags read ;Z%l'etting his

Annexure [

LIST OF MEMBERS WHO ATTENDED THE FOURTEENTH
ANNUAL SESSION OF THE INDIAN ROADS CONGRESS
HELD AT BOMBAY IN JANUARY 1950.

S. Name of Province No. of delegates who attended
No. or State. the I.R.C. Session at Bombay.
ABSTRACT.

1. GOVERNMENT OF INDIA:
() Roads Organization. 16
(b) Ministry of Railways. 1
(c¢) Engineer-in-Chief’s Branch. 2
(d) M.E.S. 3
(e) Central P.W.D. 5
(f) Council of Scientific and Industrial Research 2
(¢§) CENTRAL BOARD OF IRRIGATION. 1
2. DELHI. 9
3. MADRAS. 21
4, BOMBAY. 81
5. WEST BENGAL. 21
6. PUNJAB. 5
7. UTTAR PRADESH. 9
8. MADHYA PRADESH. 4
9. ORISSA. 1
10. ASSAM. 1
11. BIHAR, 12
12. HYDERABAD (DECCAN). 1
13. MYSORE. 7
14, UNITED STATES OF TRAVANCORE & COCHIN. 2
15, P.E. P.S.U. 2
16. SAURASHTRA. 3
17. VINDHYA PRADESH. 1
18. MADHYA BHARAT. 4
19. RAJASTHAN. 2
20. KUTCH. 1
21. CEYLON. 1

TOTAL:

(34
34
«
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LIST OF MEMBERS WHO ATTENDED THE FOURTEENTH
SESSION OF THE INDIAN ROADS GCONGRESS HELD AT

BOMBAY IN JANUARY 1850,

8. No.

Roll No. Name.

et i P
TR 00 60 = S © 00 N1 P T 00 0

16

17.
18.

19.
20.
21.

22.
23.
24,
26,
26,

1. GOVERNMENT OF INDIA.
(a) Roads Organisation.

Anantapadmanabhan, C. 8, (Invited),

7& Ayyar, A Nageswara.
322 Bazaz, 8. L.
783 Bhargava, T. N.
1078 Gursahani, R, L.
785 . Hardayal.
1288 Mathrani, H. P.
54 McKelvie, G. M.
960 Nagarsheth, M. P,
790 Oza, M. G.
- Parulekar, V. M. (Invited).
87 Raghavachary, K, 8.
723 Subramaniam, J.
389 Sunder Rao, H.
918 Trehan, J. M.
(b) Ministry of Railways.
1241 Antia, K. F.
(c) Engineer-in.-Chief’s Branch.
16 Pratap Narain.
1323 Tawadey, V. B,
d) M.E.S.
1399 Benjamin, G.
1461 Bomanji, P,
1404 Satyanarayana, D.
(e C.P.W.D.
145 Chopra, A, N
1233 Gupta, 8. N..
418 Mathur, M. 8,
310 ««  Puri, B, §,

953 ses Shri Kriﬂhn&.
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8. No. Roll No. Name.
(f) Council of Scientific and Industrial Research.
27, 1170 Dinesh Mohan.
28, 833 Iyengar, R. K. N.
(g8) Central Board of Irrigation.
29, 1001 Ahuja, P. R
2. DELHI.
30. 39 Basil Gray.
31. 203 Das Gupta, J N.
32. 4] Hardit Singh.
33. 72 Khanna, I. N.
34. 82 Rangaswami, V. N.
35. 1314 Sani, G. H.
36. 40 Shahani, T C.
317. 489 Sheth, K. L.
38, 1432 Sujan Singh.
3. MADRAS.
39. 91 Ayyangar Doraiswami, M. R.
40. 80 Griffiths, W. A,
41, 671 Meeran, M.
42, 1147 Mohandas, S. M.
43. 268 Nambiar, K. K.
44, 633 Nunjundeswara Chetty, K. A,
45, 1460 Narasimha Rao, K.
48, 267 Narayana Murti, B.
47, 1126 Padmanabnan, C. V.
48, 1419 Reddy, B. V
49, 39 Shenoy, B N
50. 618 Srirangachary. G
5). 1311 Subbaraju, Bh.
52, 1210 Subbiah, C. P.
53. 1312 Subramaniam, P. S.
54, 791 Sundaram, 8.
55. 630 Thadaney, K. V.
56. 1438 Thirumale Iyengar, M. S.
67. 6885 Thirupuvanam, C. N.
58, 1178 Veeraraghavan T. M.
59. 1173

Venogopa.l, C.
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[
S. No. Roll No. | Name.
1
4. BOMBAY.
4 Adke, A. S.
gg 23% Allen de Sa.

62. 1198 "’ Amin, M. P.

63. 32 " Antia, F. P.

84. 1414 . Apte,K.V.

65. 1481 Bake.r.l, R. D.

66 263 Bamji, H. F.

67. 383 " Batliwala, H. S.
88. 1463 "' Bhagwagar, K. D.
89. 1050 " Bhambhani, B. L
70. 14 Bhandarkar, G. P.
71. 329 " Bhate, K. G.

72. 1004 "' Chandratreya, S. V.
‘73. 704 Chougule, Y. K.
'74. 261 Daftary, G. D.
75. 1336 . Daftary, N. D.
76. 1477 " Dalal, M. N.

77. 1487 " Daruwala, P. K.
78. 1483 ... Deodhar, M. D.
79. 1322 Desai, C. N.

80. 1466 Desai, N. K.

81. 713 Pesai, R. V.

82. 1497 Neshpande, D. V.,
83, 1484 Deshpande, K. 8.
84. 1468 Dhanokar, T. H.

85. 30 Engineer, M. H.

86. 858 Gandhi, J. H.

87. 1129 aes Iyengar’ C. L N

88. 655 cor Gurja,r, N. P.

89. 1474: Ja,guS, P.J.

g0. 1180 Jategaonkar, V. L,

91. 787 . Jathal, M. N.

92. 526 ...  Joglekar, G. D,

93, 1169 " Joglegar, M. V.

94, 1450 Joglekar, K. V.

95. 1430 ... Joshi, R. N.

96. 3156 Joshi, S. B.

97. 1016 Kantawala, K. M.

98. 874 vee Ka’nga’, F. J.

99. 1453 Kal‘&ndikar’ S. K.
100. 217 Krishnan, O, C. K
101. 1458 ... . Lakshmi, S. G.
102. 636 Macha, T. K.
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103.
104.
105.
106.
107.
108.
109.
110.
111,
112,
113.
114.
115,
116.
117,
118.
119,
120.
121,
122.
123,
124.
125.

126.

127.

128.
129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.
140.

141.
142.
143.
144,

Roll No. !

1401
1494
952
1485
1473
1472
810
1002
1464
10

5. WE

17
323
913

1496 .

Name.

Mane, P. M,
Madhavarao Parasharam Karkare.
Makhan Wahla, R. B.
Manibhai Makanji Desad.
Masarwala, V. J.
Mastoor, A. R,

Mehta, D. J.

Mehta, M. A.
Mewada, M. N,
Modak, N. V.

Modi, I. K.

Mohile, N. H.

Murti, N. G. K.
Murti, N. V. S.
Nadgauda, P. M.
Nadirshah, E. A.
Naegamvala, J. P.
Naik Ishwar Lal Kasanji.
Narke, S.P.
Nicolaides, E. P.
Patel, M. M.

Patel, M. M.

Patel, N. B.

Patel, N. C.

Patel, O. H.

Pinto, C. J.

Puri, A. N.

Ranade, J. Y.
Rathod, M. P.

Rege, D. Y.
Sandhawalia, N. S,
Sanjana, N.P.

Sawai, D. B.
Shivdasani, P. D
Thosar, G. S.
Unmnrigar, E. J.
Unwalla, B. T.

Vagh, B. V.

ST BENGAL.

Chakravarti, S. N.
Chambers. J.
Chatterjee, P. K,
Chattopadhaya, K. V',
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S. No. Roll No. Name,
145. 41 De, K. C.
146 231 Fielder, C. J.
147. 1462 Ghosh, D. N.
148. 803 Ghosh, S, K.
149. 936 Gupta, S. N.
150. 36 Hugues, H.
151. 1448 Manindra Nath Guha,
152. 1071 Mason Jerry.
1563. 316 Mitra, T.
154. 488 Nagarker, D, B.
‘185. 21 Patel, L. R.
156. 1108 Raghavan, P.
157. 766 Roy, R. C.
158. 1459 Sailendra K. Mitra,
159. 1456 Sailendra Nath Banerjee.
160 990 Satya Nand.
161. 910 Sudhi Ranjan Banerjee.
PUNJAB.
162. 42 Brijmohan Lal.
163. 457 Dogra, R. N.
164, 277 Mehra, S. R.
165. 504 Sharma, D. C.
166. 847 Uppal, H. L,
7. UTTAR PRADESH.,
167. 634 Agarwal, R. M.
168. 205 Bisht, M 8.
169. 896 Charan, 8. K,
170. 1156 Hari Shankar Sh
171, 750 Kartik Prasad,
172. 284 Lakshman Swarup.
173. 261 Parmara, D 8.
174. 45 Srivastava, M. P,
176. 505 Verma, H. G.
MADHYA PRADESH.
176. 978 Batra, R. K.
177, 782 Kumar, G. L.
178. 1454 Rajwade, M. v
179. 1467 Sharma, S, 4,
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S. No. Roll No. ! Name.

9. ORISSA.
180, 272 Bhuyan, M. N.

10. ASSAM.
181. 156 Romesh Chandra.

11. BIHAR.
182 399 Bahl, M. L.
183 733 Bhagwat Prasad.
184 271 Jayaswal U. S,
185. 1259 Lall, Y. K.
186, 434 Misra, C. P.
187, 492 Ram, G. S.
188, 1299 Roy, B. N.
189, 1321 Sahay, T. K.
190, 1291 Sinha, N. K.
191. 764 Sinha, S. K.
192, 871 Sinha, S. N.
193, 856 Sirkar, S. K.

12. HYDERABAD-DECCAN.

194. 256 . Asadullah.
195. 1495 . Bedekar, V. V.
196, 1043 . Daver, F. K.
197. 250 Dildar Hussain.
198, 326 .. Mohd. Usman.
199, 407 Ramaswamy, K.
200. 022 Vepa Krishnamurthi,

13. MYSORE.
201. 1482 Hutchveeriah, T.
202. 1469 Lakshminarayana, V.
203. 1490 Raja Rathnam, K. V.
204. 746 Raju, R. L.
205. 1470 Ramiah, V.
206. 1269 Ramaswamy, S.
207. 1465 Subba Rao, K.

l14. UNITED STATES OF TRAVANCORE & COCHIN.

208. 1486 Rajagopalan, K.
209. 982 8

Sivaraman Nair, E.
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S. No. Roll No. Name.
15, P.E.P.S. U.
210. 1053 Jugdev Singh Marya.
211. 1449 Singh, J. P.
16, SAURASHTRA.
212. 214 Bhatt, U. J.
213. 34 Mehta, J. T.
214. 1488 Sompura, G. B.
VINDHYA PRADESH.
215. 14556 Chopra, P. C.
18. MADHYA BHARAT.
216. 149 Bhalla, P. N.
217. 455 Bhonsale, N. K.
218. 581 s Naik, B. G.
219. 399 vos Phadke. P. G.
19. RAJASTHAN.
220. 1480 Gadhoke, S, R.
221. 551 Mansukhlal, J. Shah.
20. KUTCH.
222. 1471 Yora, P. K.
21, CEYLON.
223, 822 Williams, L. C.

THE I
£ AND EXPENDITURE AC(C
(Excluding Transf

447

Rs. A, P. Rs. A, P.

10,801 1 6
21,545 12 0
9,128 14 0O

N —— e

40975 11 6

7835 2 0
7763 7 8
17,226 6 0 32,823 15 8

751 10 0
300 00

Rs, |1

Rs. A, P Rs. A. P.

85,600 0 0

10,460 0 0O
2700 0 0

1,051 0 0 23221 0 0
— |
"o 00,
600 0 0, 1,510 0 0
e— e
| 535 8 0
[
) 335 15 0
RN 0 Y
2455 00, 12,205 0 O

[P

I

Rs, 128407 7 O




Annexure 111,
INDIAN ROADS CONGRESS

REPORT OF THE COUNCIL TO THE GENERAL BODY
OF MEMBERS FOR PERIOD Ist JANUARY, 1949

TO 31st DECEMBER, 1949
GENERAL.

The Thirteenth Annual Scssion of the Indian Roads Congress
was held at Ranchi (Bihar) in February 1949 when 235 members
and two invitees attended tho Session. Eight Papers published in
the Journal of the Indian Roads Congress, Volume XIL, part and
Volume XIII, parts | to 3, were read and discussed. Two Com-
mittces and ten Subcommittees were reconstituted tc deal with
various engineering and administrative problems.

As the Indian Road Transport Congress which was recmmended
by the Indian Roads Congress had not been yet formed, the Sub-
committee to deal with road trapsport matters was revived. An
«Organization Committee” to investigate the question of organiza-
tion of Highway Departments in Provinces, cte, was also
appointed.

The Executive Committee held three meetings on the following
dates :—

20th May 1949 )
1st August 1949 at New Delhi.
26th December 1949 j

2. ADMINISTRATION.

Mr. Brijmohan Lal, Chief Engineer and Secretary to the Govern-
ment of East Punjab, was eleccted President of the Indian Roads
Congress at the Ranchi Session  Mr. G M. McKelvie and Mr. H.
Sunder Rao continued as Honorary Treasurer and Honorary
Secretary respectively. Mr. A J. D’Costa continued to work as
Honorary Assistant Secrctary till the 5th August 1949. Owing to
his transfer as Engineer Liaison Officer, West Bengal, Mr. J. M.
Trehan took over charge.

3. OFFICE.
The office continued to be located at New Delhi.

During the period under report, the office disposed of 11,413
receipts and issued 18,864 letters against 5,254 and 11 886 respec-
tively in the previous year. There has been a considerable increase
in correspondence and accounts work owing to increase in the
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Membership of the Society as also on ag - .
the Transport-Communications Monthlyc%,u;:rtie:: t},iehzlrg?llatgon o£
’ mber o

enquiries for the supply of ¢t ; ; !
img-eased. Pply echnical information has also

The staff worked satisfactorily.
4. MEMBERSHIP.

(a) Ordinary and Associate.—The
increased from 1,136 on 1st October 1948 (Iil.lll?lbegrdionfa Hombera
associate) to 1,265 on the 30th September 1949 (1 24¢ Ordr.y and 25
25 associate). There have been 175 new admissiéns to th‘ﬂary and
and 46 withdrawals, etc. It is encouraging to note th A :hSOthy
been a steady increase in the Membership of the ab ere has
shown in the table below: — ongress as

Year. No. Year. No.
1934 73 1942 544
1935 173 1943 596
1936 255 1944 612
1937 342 1945 748
1438 303 1946 919
1939 448 1947 1030
1940 489 1048 1136
1841 484 1949 1250

(approx.)
(b) Life Membership. —Durin
QOctober 1948 to 30th September leH,tg?nfg:lgir::s year from st
themselves enrolled as Life Members, In accordan Ty Members had
of the existing Memorandum of Association ete tc}f With rule 7 (v)
have been transferred to a separate reserve after d 3 fees received
per Member for initial expenges. The Life Meml? uctiug Rs, 10
g,mounted .t(‘) Rs. 4,196 on the 30th September l()49emhlp- Reserve
is to be l{tlllzed for such purposcs as the Coullci‘l 9, hlg reserve
time to time. The Council has not, however t_?}ay decide from
the amount so far for any purpose. » utilized any part, of

5. DEATHS.

It is with deep regret that the

deaths of the following Members: Council huve 10 recorg the

1. K. 8 Ramamurti.
2. 8. Narayanaswami.
3. Bhagwat Prasad.

4. P M, Chowdhury,

Letters of condolence haye
deceased. #¥e Doon sont to. the famiias of the
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6. FINANCE.

The budget estimate for the year 1949-50 and the ¢ actuals ”’
for 1948-49 were approved by the Executive Committee at their
meeting held on the 26th December 1940 preparatory to their
submission to the Council at its 34th meeting. The figures for
1948-44 show a surplus of Rs, 16,763 against an estimated surplus
of Rs. 2,923. This was due to arrears of subsidies and donations
realiged during the year, and to some bills remaining unpaid at the
end of the year. The increased activities of the Society involve a
much larger expenditure than hitherto incurred and the need for
increased income is keenly boing felt.

The total contribution received from Provinces and States
during the year was 51,250. The outstanding from the Provinces
and States was Rs. 28,350 on the 30th September 1949 Efforts
are continued to persuade Provinces and States to expedite
payments.

The Executive Committee, at their meeting held on the 20th
May 1949, approved of the proposal toissue an appeal to Provincisl
Governments for increased contributions towards the funds of the
Indian Roads Congress. The appeal was issued on the 3rd Novem-
ber 1949. The Provincial Governments have been requested to
contribute one two-hundredth part of their share of Road Fund
allocation from the Centre or a fixed sum on the same basis. The
Government of Assam have kindly agreed to contribute their
share. The Council of the Indian Roads Congress hope that other
Provincial Governments will aleo agree to the contributions
proposed and thus place the finances of the Congress on a sound
footing and assist the Society to provide for increased activities.

As decided by the Executive Committee, the Government of
India, the States and Unions of States will also be addressed in due
course for increased contributions.

Steps have also been taken to increase the income of the
Society by enhancing the rates of rubscription of ordinary Members
from Rs. 20 to 25 with the usual rebate of Rs 5 if the subscription
18 paid within three months of the due date.

The arrears of subscription from 267 Members at the beginning
of 1948-49 were Rs. 9,90+, Of this amount Rs. 2,174 were realized
from 74 Members. A sum of Rs. 1,490 standing as arrears against
27 Members who had died, retired or migrated outside India and
whose names had, therefore, been removed from the Membership
roll were written off with the approval of the Executive Committee.
After adding the arrears for 1948449, the total arrears on the ist
Ooctober 1049 stood at Rs. 11,871-5-8 due from 277 Members.
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Among the defaulters there are about 97 Members who are in
arrears for more than two years and the amount payable by them
is Rs. 6,8%8. Under Rule R (i) of the Memorandum of Association,
otc., such persons automatically ceaso to be Membors. Of the
above 97 Members 18 have been removed from the roll with the
approval of the Executive Committee after giving due notice where
possible. Repeated requests have beon made to the other 79
Members to pay their dues and the question of writing off the
arrears is under the consideration of the Kxecutive Committec.
These Members are not being supplied with the Journal nor are
they given any of the benefits of Membership of the Society.

7. AUDIT.

At the Thirteenth Session at Ranchi it was decided to
appoint M 8. A. F. Ferguson & Co, Chartered Accountants and
Auditors, to audit the accounts of the Indian Roads Congress for
1948.49. Their report was examined by the Executive Committee
in their meeting held on the 26'th Decembor 1049, Certain
rocommendations made by the ‘AlldltOI‘B in the accounting proce-
dure were accepted. 'Tbe audit report will Le placed soparately
before the Council for their consideration,

8. PUBLICATIONS.

It was reported last year that the Indian R
Journal, Volume X, which contained Sections & I(i
Specifications and Code of Practice for Road Bridgeg i :
all been sold out  Order for this useful volume ho“’fes in Indu‘m Lad
to pour in throughout the year under report, éince t;rer, continued
now been finalized the printing of these sectiong ' ,]le drafts have
soon and issued as a priced publication, will ve taken up

ads Congress
of the Draft

A circular letter was issued to the Provi ,
the publication of the Road Research Bu“e(lirr\lc({\?o.u}d St
which 351 copies were sold. A steady demang still
this Bulletin. ill

ates ahout
48 a result of
continues for

Bound copies of Volume XIT.narts: .
received from the Press. Bound OIOITitess4Of‘\!\<3\ ;
volume will also be ready shortly for sl p’]~rhs 12 & 3 of this
Congress Journals and Publications finq g The Indian Roads
gequently many issues are out of stock. The ready sale and con.

» Were recently

December 1949 was as under :—— Position on the let
Name of Proceedings. Volume
[.R.C PI;oceedings I - Balance.
0 -+ Sold
II old out.
Do IIT + Sold out,

60

Name of Proceedings.

I. R. C. Proceedings
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do
Do

REFPORT OF THE COUNCIL

Volume.
v
\'
VI
VII—part 1
Vil—part 2
VIII
IX—part 1
IX—part 2
[X—part 3
IX—part 4
1X (Bourd)
X—part 1
X—part 2
X—part 3
X—part 4
X (Bound) (1 to4
X (Bound) (1 & 2
X (Bound) (3 & 4)
X1—part 1
XI—part 2
XI—part 3
X{—part 4

XI (Bound) (1 & 2)...
XI (Bound) (3 & 4) ...

XI]—part 1
XII—part 2
XII—part 3
XII—part 4
XII—part 5
XI1T—part 1
XIII~part 2
XIII—part 3
XIJI—part 4
XIV—part 1

Road Research Bulletin No. 1

Nagpur Report

Prof. K. B Madhava’s Lecture on
““ Statistics and Road Research”

Paper No. 105 ¢ Economics of

Highway Types’

458

Balance.

Sold out.
Sold out.
Sold out.
Sold out.
51
Sold out.
Sold out.
Sold out.
Sold out.
128
242
72
Sold out.
Sold out.
330
Sold out.
Sold out.
Sold out.
Sold out.
Sold out.
Sold out.
202
211
351
109
498
556
449
553
387
553
372
520
627

335
58

Sold out.

Sold out.

The Council advise Members who have not kept a complete
set of the Proceedings of the Society to make up the deficiency
before the old volumes are sold out.
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Copies of publications of the Society are being supplied free
of cost to several Technical Institutions in India, the United States
of America, the United Kingdom, and the United Nations Organiza-
tions covering the Far East, in exchange for their publications.

The publication entitled ¢ Transport-Communications
Monthly Review” has been popularised among the Members of
the Indian Roads Congress. As a result of a personal approach
through a demi-official letter, the number of subscribers has risen
to 200 on the 1st December 1949,

The Roview contains useful literature abstracted from more
than fifty technical Journals which are received in the combined
libraries of the Indian Roads Congress and the Consulting Engineer
to the Government of India (Roads). Besides this, it contains
original articles contributed by individuals. It thus brings to
subscribers the latest information on roads and road transport.
Other items included in this magazine frgrp time to time arcreviews
of recently published books, lists of ad'dltlons made to the library, a
technical information service, interesting mathematical problems,
particulars of works sanctioned on National Highwa.ys and 8o on.

Complementary copies of the Review are being issued to the
Ministers of the Government at the Centre, and ip Province
Members of the Standing Roads Committee of the Constituent’;
Assembly (Legislative), the Chief Engineers concerned with roads
and others.

The Council request Members to send suitabl i
butions for publication in the Review. © contri-

9. INFORMATION.

- uiries recei .
techfic;;?’sfgj?aci:%nd on the inzggpig?;:;ig?:;};:;:l&);(ﬁlsce!iianegus
were attended to. Some of the subjects on which i%eler;g::fon
was sought are given below :— ion

i. Road signs;

il. Safe stresses for stone slab decks on culverts :
ijii. Stabilized Soil Roads; ’
iv. Practical tunnelling;
v. Roller and Rocker Bearings for R. C. Brj dgos
vi. Premoulded joints ;

vii. “Colcreting” process ;

viii. Bridge abutments ; anq
ix. Road statistics,
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10. LIBRARY.

The combined libraries of the Indian Roads Congress and the
Consulting Engineer to the Government of India (Roads) which
had been handed over to the Central Board of Irrigation, Simla,
in February 1946 for classiffication of books according to the
Universal Decimal Classification and Indexing System has since
been brought back to Delhi. The Indian Roads Congress library
is at present with the Office of the Counsulting Engineer to the
Government of India (Roads).

A large number of Journals of Institutionsin India and abroad
were received in exchange for the Indian Roads Congress Journal.

Lists of additions to the library are published monthly in the
“ Transport-Communications Monthly Review”. Members are re-
quested to study these lists and to ask for books they wish to
consult. The Rules regarding the loan of books are published in
Yolume XIV-1 of the Journal of the Indian Roads Congress.

Many requests were received for the loan of books from the
library.

11. MEDALS AND PRIZES.

The Council at their 33rd meeting held at Ranchi in
February 1949 considered the recommendations of the Papers
Subcommittee and decided as under :—

i. A Money Prize of the value of Rs. 250 may be awarded
for suitable essays recieved for the Prize Essay competi-
tions.

ii. The name of the ¢‘ Indian Roads Congress Prize Essay
Medal *’should be changed to the “Indian Roads
Congress Medal” to be awarded for Papers considered
by the Council to be of a decidedly more than average
merit.

iii. The ¢ Mitchell Medal’’ should continue to be reserved
for Papers of exceptional merit,

iv. The Papers Subcommittee was requested to study the
Papers presented for discussion at the Thirteenth Session
with a view to selecting those deemed suitable for the
award of « Mitchell Medal ” and ‘“Indian Roads Con-
gress Medal ’ and to submit their recommendations for
the decision of the Executive Committee. It was also
decided that the Papers read at the Roorkee Session
(1948) should be considered for the award of the Indian
Roads Congress Medal.
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The recommendations of the P
) apers Subcommittee i
::.lllzli)e selection of Papers for the award of Medals wl?gnmrelt‘::%:;?l
ill be considered by the Executive Committee for necessary action

Six essays on the subj

1 jects selected by th i
;eceived. These will be considered by tg’e [?aggr‘;ngf,bt‘,‘“’e been
or the award of the prize of Rs. 250. ommittee

12. INDIAN NATIONAL SOCIETY O
F SOIL MECHA
AND FOUNDATION ENGINEERING. NIGS

Under the provisions of the statute

) \ ¢ 8 of the Int i
Society of Soil Mechanics and Foundation Engineeringnagrgztggse&é
?b the se_acond Ix}ternatlonal Conference, the National Committee
ordIndla. con'stltuted_ an Indian N ational Society of Soil Mechanics
ggorgzu;dgh%n }lilrlxsgmegn?gt with its headquarters at Simla. The

tary. Central Board o rrigation, Si i Sec

e oty g imla, is also the Secretary

As decided by the Executive Commi i . .
held on the 15th January 1949, the Indian gﬁiﬁlg%O!ﬁESﬁi Iﬁeetmg
& Member of thls.S.ocxety and pays an annual subscris t-ecame
Rs. 100. In addition to the five volumes received last piion of
more volumes of the Proceedings of the Second Intzea‘r;‘. two
Conference on Soil Mechanics and Foundation Engi rnational
added to the library. gineering were

Mr. S. R. Mehra, Superintendin, i

T4, g Engineer, i
presented the Indian Roads Congress ong the I.I\Ialt‘:iz?alP(l)m]ab’. re-
of the said Society during the year. ommittee

13. COLLECTION OF THE PARTICULARS OF BRIDGES

The Indian Roads Congress had been i

. collect i

’lﬁ:dgea of lengths above 100 ft. for publica:?ogn Ii):lll::c’)lll(l?m Y
e'con_lpxlatl?n wgrk is in progress. As soon as sufficient by

mation is received it will be taken up for publication tentinfor-

14. INDIAN STANDARDS INSTITUTION.

The Indian Roads Congress is a S ini

. u

Indian Standards Institution and main?a?n?n%lo?e'?}’?r of the

gheu' activities through representatives nOminateg tlalson with
ommittees and Subcommittees dealing with subj o sorve on

a bearing on roads. subjects which have

15. TECHNICAL ACTIVITIES
CONGRESS. OF THE INDIAN ROADS

(i) The Specifications and S

. [ tanda

last Session beld at Ranchi, the Paper entri‘tilsedc«(‘)g‘orﬂi;tec%;At the
cerning
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Maximum Dimensions, Weights, and Speeds of Motor Vehicles in
India as related to Road Standards’’ was discussed.

A «Standard form for recording data for cement concrete
pavements ”, modified in the light of discussions at the General
Session at Ranchi, is being printed for circulation to provinces,
States and others.

The note on road-rail level crossings circulated to members
during the Ranchi Session was forwarded to the Railway Board
for their comments which are awaited.

The following subjects will be considered by the Committee during
the Fourteenth Session:

(8) Standard abbreviations:

(b) Layout of roads;

(¢) Type design for mile stones ;
(d) Road-rail level crossings; and

(e) Glossary of highway engineering terms Sections 32 and
33.

1) Bridges Committee.—The Committee met at Ranchi in
February 1949 during the Thirteenth Session. Sections I & II of
the draft code practice for the design of highway bridees have
been finalized. A draft of Section [T of the code relating to
Reinforced Concrete design has also been revised in the light of
the discussions held at Ranchi. 1t will bo published as a Paper
for discussion at the Fiftcenth Session.

(#t3) 'Technical Committee.—
(a) Test Track Division.—The 1949 series of tests at the
Test Track are designed

(1) to assess the relative behaviour of different types
of bage course commonly in use in West Bengal ; an

(2) to find out whether any reduction in cost of base
course can be effected by introducing stabilized
goil course laid to different specifications over clay
embankments 3 ft. high ip water-logged areas
common to West Bengal, where the water table is
sometimes about one to two feet below the road level.

The present lease of the land on which the test track is laid
expires on the 31st March 1950. The Calcutta Port Commis-
gioners who are tho owners of the land have been requested to
extend the lease by another year.
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(b)  Research Organization Division.—T
from most of the Research Institutions and
consulted regarding the
Central Road Research Institute (ref i

erred t . ’
Report) are under examination. ( °m the lnst year's

he suggestionsreceived
Scientists who were

There was some difficulty in securin i
' £ possegsion of
selected for the Institutc neur mile 7 of thr:» De]hi-Mu?;trzh(iilgr?c;i
The area proposed for acquisition waa, thercfore, reduced from(7(i

to 31 acres and it is now proposed to locate the staff quarters on

land reserved for a new township nearby. As it is evident that the
construction of permanent buildings on the scale outlined in the
gcheme will have to wait till the finances of the Government
improve, plans have been prepared for the temporary laboratory
in which research could be undertaken for the present. It is
hoped that it will be possible to start the eroction of this buildin
immediately the land is acquired. Meanwhile, it is proposed tg
make a start on research on some urgent problems and for this
purpose, the Director, National Physical Labomtory has been
approached to spare some room for road research work ’in the new
!)u':;l'ditn‘%isbfoihth% Phyiiiical Laboratory. Action has also been
initiate e Council of Scientific a i

initiatc suig’able Cou nd Industrial Research to

The appointment of architects for the prep

AP ' aration of :
for the main institute and laboratories is under ¢ plans

onsideration.

Dr. S S. Bhatnagar, Director, Council of Se¢
Industrial Research, who recently visited T
interviewed a few candidates for the posts of Dire

. . . ctor
Resea.rch' Institute, and Director of Technical Co-()rdixmz:'m?f Rlc:;a.d
felt that it will be some time before these two posts are ﬁl]éd is

ientific and
urope and America,

Some equipment for research work on soils
the Roads Organization of the Ministry of Tmn}:;i)?:% ;‘}’J“eccted by
of Scientific and Industrial Rescarch has also C'Ollected ouncil
miscellaneous equipment and is making arrangements to ed some
useful apparatus from the Disposals Directorate and el Pl}llrchage
India and abroad. sewhere in

(iv) Road Transport Subcommittee. - The
their meeting held at Ranchi in February 1949 exyr..
opinion that although the Indian Toads Cop ’i‘(}ss( ssod the
primarily concerned with road transport, itb o is not
interested in the matter. In view of the fuct ¢ 'Vlt;l,“
Government of India has not yet agreed to establish th 1wt the
Road Transport Congress, the Road Transport. Sul d [n'dlan
of the Indian Roads Congress was revived by the Clou )C(.)lmmlttee
the Roads Congress may be able to maintain “itg int;reggg i?lo :g:;

Clonneil in

tentative proposals for the setting up of a
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trapsport matters. The Council directed that this Subcommittee
should keep in touch with the Indian Roads and Transport
Development Association and other transport interests with a view
to studying the scientific aspects of road transport problems,

(v) Bullock-cart Subcommittee.— A grant of Rs. 17,000
was sanctioned by the Government of India for 1949-50 for meeting
the establishment charges of the Bullock-cart Subcommittee. As
most of the work of the investigation has been completed, the
establishment was disbanded in November 1649,

Further progress made by the Subcommittee is indicated in
the Appendix to this report.

(vi) Soil Research Subcommittee.— On the recommenda-
tion of the Soil Rescarch Subcommittee, the Chief Engineers of
Provinces, Unions of States and major ~States, were requested to
carry out experiments on the use of stabilized soil for base course
and to report results., Their reports are awsited.

As the Soil Laboratory at Karnal in the East Punjab has now
been fully equipped. a fresh scheme for the training of engineering
and scientific personnel of the other Provinces and States was
prepared. The Government of India, Ministry of Lransport re-
commended to the Provinces, States and Unions, totake advantage
of the offer. Owing to shortage of personnel and other reasons,
such as the opening of soil laboratories in other Provinces also,
the response has so far been poor

(»17) Education Subcommittee, Arising out of the Presi-
dential address at the last Session, the Counciiof the Indian Roads
Congress requested the Kducation Subcommittee to submit their
recommendations to the Council in recard to the provision in
Engineering Colleges of Dlost-graduatr Traiuing for students who
wish to take the Master of Engineering degree and for qualified
candidates from the services nominated for post-graduate study by
the Provincial or other GGovernments. The recommendations of
the Subcommittec are awaited.

(vi17) Bituminous Treatment of Wet Aggregates Sub-
committee.— This Subcommittee had been investigating methods
designed to render the bituminous trecatment of wet aggregates
both feasible and cflective under Indian climatic conditions. On
the recommendations of this Subcommittec, some Provinces carri-
ed out experiments with specifications using bituminous binders
and wet aggregates,

The reports received show that experiments have been carried
out in high altitude locations, such as Simla, Darjeeling and Dehra
Dun, down to locations near sea level with uniformly satisfactory
results,
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A statement giving the results of experiments tegether with a
set of the specifications adopted have been circulated to the Chief
Engineers of Provinces where the experiments had been carried

out and their comments on the suitability of the specifications have
been invited.

. (7z) High.way Layout (Architectural) Subcommittee.—
This Subcommittee deals with the question of layout, design, con-

struction and maintenance of highways and streets throughout the
country. »

The Government of India in the Ministry of Works, Mines and
Power were requested to give representation to the Indian Roads
Congress on all Committees which have been or might be set up to
discuss the Master Plan for Greater Dethi. The Punjab and Orissa
Governments were also requested to give representation on Commit-
tees which may be set up by those Governments to plan their new
Capitals.

The Government of Orissa intimated that there is no commit.
tee other than a Council of Ministers to decide the planning of new
Capital at Bhubaneswar and, as such, no representation could be
given to the Indian Roads Congress. The Government of India in
the Ministry of Works, Mines and Power have also intimated that
they do not consider it necessary to give rcpresentation to e
Indian Roads Congress on the committees considering the plans £
Greater Delhi as the Chicf Engineer, C. P. W. D, and the Sy e(:f
intending Engineer, C. P. W D., who are Members of the Inc})ian
Roads Congress are already Members of the Committee anq as th
Roads Organization of the Ministry of Transport which ig inti a'e
tely connected with the Indian Roads Congress is algo duly rem -
gented nn these Committees. A reply from the Government oflz(,lif-
East Punjab is awaited. e

The Subcommittee has been requested to furnish

on the subject. their views

(x) Provincialization of Local Bodies En
Subcommittee.— No report was received dur
report.

Sineering Services
Ing the year under

(xi) Papers Subcommittee.— The work of
tee is to examine technical Papers contributed for 4
CGeneral Sessions of the Indian Roads Con
views regarding their suitability for publ
Journ&l.

his Subcommit-
1scussion at the
gress anfl to record their
lcation in the Saciety’s

Seventcen Papers were received durin

g the year i
a.coepted‘ and six were

-
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(xi3) Manufacture of Road Making Machinery and Machani-
zation Subcommittee.—The Mechanization and Manufaoture of
Road Making Machinery Subcommittee which have been converted

into a single committee held their meeting at Ranchi in February
1949,

On the recommendation of the Manufacture of Road Making
Machinery Subcommittes, the Chief Engineers of all Provinces (in-
cluding the C. P. W. D.) States and Unions of States were requested
to intimate forecasts of their yearly requirements of nine selected
items of road-making machinery for road works as well as for
irrigation and other projects for the quinguennium 1950-54. The
information has not been received from most of the authorities and
they have been asked to expedite submission of their lsts.

The Mechanization Subcommitiee expressed the opinion that
it was desirable to utilize plant and machinery on road construction
schemes in a larger measure than at present owing to the fact that
the cost of labour had increased considerably in recent years and
Iabour was less plentiful than formerly so that emergent jobs took
a very long time for completion by employing manual labour only
and cost more than would have been the case if machinery had
been used. On the recommendation of the Subcommittee, the
Government of India were requested to purchase, as and when
necessity arose, some specialised equipment and maintain it to
form a Central Pool from which loans could be made to the
Provinces and States. The Government of India, Miristry of
Transport {Roads Organization), have agreed to purchase only such
itoms of plant as are not commonly required by Provinces for their
own works. Thoy have so far authorized the purchase of boring
machinery for trial bores and core drills against certain
specific works. This machinery will probably be transferred to
the Central Plant Pool after the completion of the works for which
it has been purchased.

(xii7) Rules Committee.—~0Un examination certain lacunae
were noticed in the Indian Roads Congress Rules and the consti-
tutional changes in the country also nocessitated several further
changes to the Memorandum of Association, ete.

Accordingly the Council of the Indian Roads Congress in their
meeting held at Roorkee in April 198, appointed a Committes of
five Members (Rules Committee) to suggest the changes that were
required in the Memorandum ot Association, etc.

The Rules Committec met at Ranchi in February 1949 and
later at New Delhi in April, May and November 104G, The Rules
as drafted by the Rules Committee, and revieed by the Executive

10
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Committee in their meetings held i
be placed before the Coungil. ¢id in May and December 1949 will

16. MISCELLANEOUS,

(?) Arising out of the Presidential Ad ;
Tadian Roads‘Congress in their 33rd mee‘:;zgsilg}lc; (::u%c:l of the
February 1941 passed the following resolution on th ';)’30111 in
the maintenance of earth roads— © subject of

‘It was agreed that the subject of MAINTENANC]
roads should be studied intensively an§ Sf eorfi earth
gﬁndsc'ﬁg n OVfryhvaince, ag these roads wIi)ll rgln?;,]?s
e backbone of the Country’ n
time to come.” niry’s road system for long

In order to study the practice adopted ; . .
and for various kinds of soi})s with a viegy ?g gl:t:i]i]e Vt’ﬁnous regions
it was considered desirable that an expert Commit%ee efbest results,
Roads Congress should study the subjeot anq okthe Indian
suggestions, The Chief Engineers of Provinces Statma ° smtgble
of States were, therefore, requested to give det‘;ils Ofe:ha.nd Um.onl
adopted in their respective jurisdictions regarding th, © practices
and repairs of earth roads. € the maintenance

It is hoped that when the subject is tudi
Iﬁdi&n Road:théngrelalss,hthe advicev;iven w?llugc;eg 13;2%:;]’%},?;:?
adopting methods which will mak i i . wards
eartll)l roids. will make for improving the condition of

(¥2) On the request of the Director
oations Division, Department of Econ(;n?;za’xgggs sg}dtfomm}mi-
Nations, Lake Success, New York, an article on «T © United
Situation and Plans for the Development of Roadg ; : he P’x:esent
prepared and sent to him for the U. N publ'm India was
¢ Transport and Communications Review.” ) ieation entitled
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APPENDIX.

Progress Report of the Bullock-cart Subcommittee.

1. Tests on the wear and tear of road surfaces which were in
hand last year were completed.
2. The following further tests were carried out at the College
of Engineering, Poona during this year :—
(i) Tests on tractive effort on wheels of 27 and 33" tyres
with various bearings.

(ii) Tests on tractive effort on self-aligning wheels.
(iii) Tests on flexibility.

(iv) Tests on Mr. Raju’s Roller Wheels.

(v) Tests on tractive effort during travel on pot-holes.

(vi) Tests on tractive effort of various wheels employing
bullocks,

(vii) Tests on the tilting of wheels by measuring tyre-contact.

(viii) Tests on the tilting of wheels by measuring wheel incline.
3. A report on all these tests is embodied in Mr. Vagh’s
Paper on ““ A Design of Bullock-cart Wheels : Part IV:
Report on Tests” which has been submitted to the

Congress.

4. All the testing chalked out has been completed and the
testing establishment disbanded on lst November 1949,

5. Two pairs of wheels, one employing rubber fixtures in
wheels built at present as suggested by Mr. Vagh and the
other built on Mr. Nageswara Ayyar's design employing
a spherical C. I. hub, are proposed to be handed over to
the Agricultural Institute, Pusa, New Delhi, for field

tests.

6. It is also proposed to manufacture in various Provinces
four pairs of wheels made to different designs.

7. Provinces have been asked to supply particulars of the
present designs at certain stations to complete the All
India Survey, which could not be finished at the time the
establishment of the Bullock-cart Subcommittee was dis-

banded.



Minutes of the 35th Council meeting of the
INDIAN ROADS CONGRESS

held at Bombay on the 17th and 18th January 1959.
The meeting started with Shri Brijmohan Lal in the Chair

Present:
F. P. Antia G. M, McKolvio
M. L. Bahl C. P. Misra
R. K. Batra 5. A. Nadirshah
K. G. Bhate D. B. Nagarkar
M. N. Bhuyan K. K. Nambiar
M. S, Bisht K. Narasimha Rao
S. N. Chakravarti Brig. Partap Narain
C. J. Fielder L. R, Patel
N. P. Gurjar V. N. Rangaswami
Hari Shankar Sharma M. 8. Thirumale Iyonrar
8. B. Joshi il. Sundor R""”‘*SOCl';t:xr

J. M. Trohan (Blectod Socretary at this
moeting pide item 3.)
The following co-opted Members attended :

K. F. Antia 8. R. Mehra
H.S. Batliwala T. Mitra
W. A. Griffiths N. V. Modak
K. M. Kantawala B. N. 8henny
H, P. Mathrani B. V. Vagh
The following attended by invitatjon -
U. J. Bhatt Vopa Krishnamurthj
N. K. Bhonsle E. 8. Nair
P. C. Chopra J.P. Singh
8. R. Ghadoke K. Subba Ra
H. Sander Rao [Name added by the Coancil ¢ the 1 ST
aftor Eloction of offico b 0 list of inviteos

0arors (item,No. 3)]
ftem 1. Appointment of Convenors of .
committees : Committees and Sub-

The Convenors of Committecs and
appointed as under:—

Specifications and Standards Committes, G
Bridges Committee. ’

; .
Subcommittees were

n M. McKelvie

. P. Mathrani

Technical Subcommittee : e
iy Test T ivisi
(i) Test Track Division. Chief Engineer

W.B . Mi
(ii) Research Organization Division, Ie{ngsall({’];glﬁtm)h
.. achary
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Road Transport Subcommittee. F. P. Antia
Bullock-cart Subcommittee. B.V. Vagh
Soil Research Subcommittee. S. R. Mehra

Education Subcommittee. V. N. Rangaswami
Bituminous Treatment of Wet Aggregates

Subcommitice. . A. Griffiths
Highway Layout Subcommitice. H. S. Batliwala
Provineialization of Local Bodies

Engineering Services. S. K. Sinha
Papers Subcommittee. G. M. McKelvie
Manufacture of Road Making

Machinery & Mechanization. H. P. Mathrani
Organization Committee. G. M. McKelvie

Item 2. Confirmation of the 34th Council meeting.

The Minutes of the 34th Council meeting held at Bombay
on the 14th January 1950 were confirmed.
Item 3, Office Bearers.

The following were elected to hold office till the next General
Session.

Presidont Romesh Chandra
Vice-Presidents, A. C. Mukerjee
N. P. Gurjar
S. B. Joshi
Hon, Secretary. J. M. Trehan

The Council placed on record their great appreciation of the
work done by Shri H. Sunder Rao during his tenure of office as
Secretary.

At this stage, the newly elected President, Shii Romesh
Chandra, took the Chair.
Item 4. Venue of the next General Session.

The Executive Committee was authorised to fix the venue
and date of the next Session of the Indian Roads Congress.



Tour notes of the

FOURTEENTH INDIAN ROADS CONGRESS
Bombay, January 1950.
I. THE ROADS IN THE CITY OF BOMBAY

Inspected by the delegates on 18. 1. 5¢.

Introduction,

Total lengths of R
City roads and There are about 269 miles of roads in

the types. Bombay City. The surface types are :

3" sheet asphalt in two courses
on cement concrete (1: 3: 6)

foundation 6" thick. 52 miles.
Sett stone pavement on cement
concrete foundation. 10

All concrete roads (1: 2: 4) 6~ thick. )

or with 9"-6"-9" gection. 30
B. T. T 5 S
Macadam. 6

Total: 269 miles

Before the outbreak of the war, a large area of sheot asphalt

surfaces had become d

Condition of roads  had finished their estiz:;:tefg r S;:\Irli?:allif:s o:h(i%
in the city- years. Due to inadequate maintenance and the

) . heavy army traffic during the war their condi-
tion became still worse. It was found in 1947 2 helr con
total area of 9,94,300 square yards of gheet as ha,lgu o la
7,56,3008q. yds were in need of renewal. Similar] p " nfeatrhy
total area of 31,72,920 sq. yds. of bituminous constrg(,atio o e
of about 14,05,929 8q. yds. was in need of renewal, on, an area

The speed of renewal wag governed

Different methods
of trontimg shoot ©0%d ronew about 500 sq. yds. of shaet asphalt

asphalt surfaces. surface per day or about 1,00,

P year as the Plant could be wo(;(l)(gds(gnlyda. per
fair weather. At thisrate, it would have taken about 8 ¢ { uring
to renew an area of 7,56,300 8q. yds. The problem 0 1i)yea,rs
speed up renewals to bring up the surfaces to a tolerab]t:;s (iiv.v to
in a reasonably short time. It was decided to en brust thCOn ition
a ocontractor owning a suitable plant, who could saly e work to
portion of the deteriorated asphalt material by l‘e-treatage & large
to keep down the costs. Negotiations were opened wl'lil;flnt onsra.
‘Recondo’ and the renewal of 160,000 8q. yds. of sh;et x;‘if:l";

Tour NOTEs a6y

area with ‘ Recondo’ was entrusted to them. They started work
in October 1948 and by December 1949 had renewed 1,41,000
8q. yds. The surfaces treated by this method had been found
satisfactory.

The ‘Recondo’ or ‘reconditioned’ asphalt is a process of
reviving the life of the asphalt surface and is
Details of procoss. carried out as under :—

A preliminary examination of the existing
surface is made with a view to ascertaining whether it can be
reconditioned. The old surface is then dug up, removed from
the road, crushed, re-heated and re-constituted at s minimum
temperature with the addition of new bitumen and fresh mineral
matter to obtain a mixture adequate to withstand the climatic
conditions and traffic demands. The reconstituted mixture is then
relaid and consolidated with a power roller in the usual way.

The surface is laid in two courses of the following composi-
tion :—

1} in. Binder Course. 13 in. Wearing Course.

Bitumen 7.50% 9,209
Metal 45.00% 40.00%
Sand 36.50°% 40.00%
Filler 11.007, 10.502,

100.009% 100.00%

The average cost of re-conditioning is about Rs. 8 per sq. yd.
against the cost of a new surface viz. Rs 10 per sq. yd. giving a
saving in cost varying between 15 to 20 per cent.

The plant consists of :—

{1) Crushers.

(2) Conveyor belt for the crushed material.
(8) Bucket Elevator.

(4) Drier.

(5) Asphalt mixing plant.

(6) Dust extractor.

The ¢ Recondo’ surface is of the asphaltic concrete type, and
was first laid in 1948. It appears to be hard and nouskid and
acoording to present expectations, it shouid last for about 15 years
but a valid comparison cannot be made without experience exten-
ding over a sufficiently long period.
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in two courses, the binder or the bottom

Renewal of SUr-  44yrge 137 thick and the t i
faces with sheet 13" thicl% thick Op or wearing oourse

asphalt (fresh)
The proportion, by weight, of the materials used is as follows :—
BINDER COURSE

Bitumen. 4.50%
Fine Aggregates.
(sizes less than 3/16") 26.509,
Larger Aggregates.
g(Sizes 3/16” and above) 69.00%
100.00%

mme———— ——————

WEARING COURSE

Bitumen. 11.009
Filler Powder. 14.50%
Fine Aggregates. 74.507%

100.007,

The cost per 8q. yd., complete including excavation ete., works
out to Rs. 10/.

While examining the surfaces of the Sheet Asphalt Road for
fixing the priority for renewal, it was noticed
Providing a sealing  that some of the sheet asphaly surfaces though
ooat of pro-coated ., ocked or uneven at places could be made to
ohips. give a longer life if their surfaces were covered
with a sealing coat. A %in.to lin. layer of pre.coated chips was
tried for a short length in the hot v_veather of 1948 to find out the
erformance of such treatment during the movsoon. As this msthod
roved fairly satisfactory, it was adopted not only for sheet asph-
alt surfaces but also in the case of other bituminous types.

In this treatment, the proportions are :—

1/2" chips 4 Cf¢,
G[’it 2 39
Bitumen 28 to 30 lba,

These materiale are mixed in a small mixer of th
A drier has been ordered to heat the chips. The © puddle type.

mixing of i
takes b minutes per batch and 14 batches make oneg (;o?r;tc;?:(lis
The daily output is sufficient to cover an area of about 500 8q. yds:

The temperature of the mix is 300°F. The oost of apr

laying inolusive of materials comes to about, Rs. 2.8.0 teding and

per s8q. yd.

Toor NoTns

ASPHALT PLANT AT WORLL The Asphalt Plant »

Worli was purchased in the year 1939 at o coet of Iis. 5,222,

‘hag a capacity of 12 tons per hour, to cover an area of 7.2 8q. y
3" thick and comprises of the following:—

(1) Boiler: Locomotive tvpe of 12 H. P.: Work
pressure 150 1bs. per s¢. inch.

(2) Engine :-— Single cylinder, non-condensing, high spe
encloged type steam-cngine of 40 13 H. 1.

(3) The Drying Drum: Revolving type with chan
flights inside for raising wnd spillicg the material. It is heated
fuel oil burners fed from an oil tank on the top of the drum.
hot gases pass first round the drum, then through it and finally
charge through the suction fau of the dust evtractor into the ch
ney.

(4) Cold Elevator: Bucket and chain type, [t rai
and discharges the cold aggregate into the drying drum througk
chnte.

(7)) Mot Elevator ;- - 1t lifts the hot aggregate from
drying deum to the screen at the top.  Itis of the same type
the cold elevaior, e\cept that it is encased by steel plates to
vent Joss of heat and works {aster.

(6) Screen:—It consists of & revolving screen litted w
screen plates with holes punched according to the grading of
aggregate required.

(7) Storage Bin or Hopper :— The hot aggregate. al
it is screened, discharges into a hopper which has two compartmer
one for sand, and the other for metal. corresponding to the secti
of the screen above. These compartments are fitted with slid
doors and hand levers for the discharge and control of the agg
gate. They are arranged in such a position as to allow the mates
to flow direct info o fixed measuring hov sitnated bereath -
hopper and over the miver box.

(8) "T'he Weigh-Bridg  isof the suspended type and has fo
beaws for weighing separately the tare weight of the bin, and tl
of the three dilferent aggregates. Sliding indicators are attacl
to beams to adjust the position according to the wrights requir

(%) The Asphalt-Meclting Tanks : Thore are two me
ing tanks each of about 2,000 gallons capacity which is suffici
for one full day’s work. One tank is in use at a time,

471
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(10) Bitumen Lifter.— T, \ :
to the mixing platform a pneumIatizrdl;i:; o iift th
This consists of a steam-jacketted clo
lI:ielt,ed asphalt i:brough & non-return v
y gravity, and is forced up the ive . .
a..ir at -25 Ihs. per 8. inch ThIe atr cgrfxlll)zg:go,?i?favﬁﬁ? C?mprcsaed
sing air upto about 100 lbs. per s¢. inch to Lkt thgl ‘cq compres-
asphalt, and is provided with g compressed air reso;(‘;:xer natural

e melted asphalf.
umen lifter is provided.
sed cylindrical reservoir.
alve flows first inte the lifter

(11) Mixer: - It is inthe f ‘
with a sliding door at the bottom Ov,rﬂﬂc(’fb}ﬁx]"’}fmoffe“ at tho top
800 Ibs. and it is provided with a steam Jncket to ‘kod capacity of
ata uniformly high teraperature throughout the bro :op th(‘: contents
of the box is provided with rencwable spociuLw(\,-Lri(;ff“;" The ingide
nese steel liners. IFor mixing, two paralle] ;l»l.lfgg‘mrd mangi.-
6 r. p. m. in opposite directions are provided wit, " Iunning a4
of renewable manganese steel, tomixer blades

(12) Dust Extractor Plant:—- Tt sista of . i
18in. diameter taken from the heating fur(;(:lc::lstt: :fs{:v(ftl_.u“ line of
18 in. diameter running at 960 r. p. m. From the duJ ’t“m fan of
ig collected by gradual scttlement, through . spocinl)dowcnr t:he (st
spiral passage, volatile gases passing into the chimney :llv::t‘(.] flow
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I, INSPECTION TOUR TO GANGAPUR DAM NEAR
NASIK.

General :—The G. L. 1’. Railway authorities had arranged =»
spevial train for the delegates from Bombay to Nasik. The journey
on the 19th January 1950 from Nasik to Gapgapur Dam and
back to Bombay was performed in Bombay Transport buses.

'This earth dam across the river Godavari is under construction
for irrigating the lands in the Godavari Valley, The site of the
dam is situated at 54 miles from Nasik just below the confluence
of rivers Godavari and Kashapi.

After considering virious alternative sites. it was decided to
construct the dam in carth at the present site hecause it offered
good arrangement for the temporary spill way which would be
required during the construction and offered & good site for the
permanent waste weir. The decision to adopt earth work for the
entire construction was influenced primarily by the deep founda.-
tions required for the masonry dam. In addition, the all earth
dam was found to be cheaper by about 0 lakhs and was considered
eagy from the construction point of view, as it would require only
one type of equipnient viz,, WKarth Moving Machinery. The
magonry dam would have been more difficult of construction in
these days particularly as it would have required a large force of
masons and lahourers. The question of labour housing would have
been particularly difficult.

~The project provides for utilising most of the supplies on the
high lovel canals sturting off the dam.

The dam will be 12,000 {t. along with o waste weir of 600 ft.
on the Left Flank. Tho lake will hold 7.200 Mcft. of water when
the work is complete. The dam will be 120 {t. high above the
river bed which is at . L. 1895, A\ free board of 7 ft. up to the
crest of the dam is provided for. The top of the dam is 30 ft. wide
(vide cross section on p 476). The slopea vary from 2: 1 at the top
to 3: | at the bottom on the Left Flank. The hearting slopes are
At 1: 1 on eitherside. 'The upstroam face is protected by a 23 fb.
duniped rubhle pitching hacked by 6 of metal and quarry spalls.

The hearting is being coustructed of selected clay which is
found to be adequatcly impervious and gives satisfactory shear
valucs. The lacal soils suitable for this purpose are coarse mulut
and man. The arca near the dam, about 1,000 ft, upstream and
doyvnubream, has been surveyed for quarries for these materials.
Soils having permeability less than 10 cms. per sec. per unit
gradient, shear oquivalent to tan =035, and cohesion not less
than 150 1bs. per sq. inch arc selected for the hearting.
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“The casing is mude of
& murum which i : .
by. T o a . 1ch 18 av
L i 2 secion o the arlng compuienf
A verials, ’ i
gelected hard murums are plazed A8 the outer edges of tggls@e"'ﬂ"i:{;

Compaction 18 being carried out

it e et rllrs give o o 5152
- Imca. = wateh on the moistuie , ;oY ba. per
lgzpttilgl'tol{) f'he| )}}\clpt()'f L b(?ll Mechanics L;:I{)I(l)ix:g:n pagt.lon.is beIi)ng
or optil]nuﬁl N .insl \, lt,q\uvalent to 95 per cent (;y{ ‘Zhwh 18 set up
at optimum is(i-snmg Aa,nd at American High Way Offi _‘?30 obtained
o d%usit,ies o sidered adequate. [t is interesti cials Standard
_obtained are higher than those "Sting to note that

natural condition in the borrow pits osc of the soils in their

The stability of the enbankment is un:

;netl?p(]:. a Factors of safety of 13 for the (ﬁg:f;i;’y the slip circle
quick draw-down and 13 for the dowu-stre: m slope againat
steady ﬂpw couditious are specified. QOp 4 ream slope against
foundation on the Right Flank the section c(c;_)““t‘ of the weaker
z)lde:'vzo ;2 t;)dbc v\'nthir{ the strength of the f;ui,lﬁ;f-“m has to be
beingg carried oﬁttllidtg dgiory of safety. Diroct oar tost wre
o find the strength of the enp: shear testy are

and _unconﬁned compression tests and trhme}n ankment materials
carried out to find the sirength of the f“un‘d:ﬁss‘;r :ests are being
aterials.

The permanent waste weir i i

b wa s designed f s 5 .
gl,Oé)Ogusecs', Howing for 7 hours 20 rn%uutesor 1g]fbt 'ncoming Hoods
,,00 a gorpt:}va (capamty.of the lake, 4 pro.v isio Glj degiucting the
cusecs is made at the spill way. In addition, . ? ‘gainst 48,000
is provided on the Right Bank. » & hreaching section

The risk of the dam being breac i
reduccd to & minimum by prov%ding a &eripi:;;“g construction ig
nel, 450 ft. wide, located in hard rocky materi: ly Waste weir chan-
to complete the gorge portion from river bed tm R It is Proposed
year 80 that the river will flow for the monso e 1930 in one
porary channe!j The quantity of earth wmkOn through this tem.
gorge up to this level is 25 Meft. which is cmqulred to fill in the

within the plant capaci i onsiderc
1 the plant capacity during one working Be;“on(d to he wali

The total earth work involved i .

is 120 Mcft. Commencing in 1949 i’? fsh ;:g“g:l‘gchon of the dum
work in four years with the aid of modern ea};che to_complete the

- which in the main comprises |2 Scrapers, 12 ] 5m0vmg quipment,
14 tractors (0 to 130 h. p.), and one 7 cu, yd. s} °u. yd. capacity
cu. yd. capacity rock carriers are also purcha el A few 15/17
8 Meft. of rock from the waste weirs, ased to handle about

TODR NOTLS 75

"The two irrigation outlets, one on either bank, are located on
rock foundations.
¢ Rs. 235 Jukbs. inclusive of

The cost of the work is estimated a
account for about 85 1akhs.

overheads, land aciuisition, etc., which

The work on the dam was beguu in March 1u4y and suflered
from great hundicaps in the beginning due to insuflicient eyuip-
ment, unskilled operators, inadequate strength of technical person-
nel and unfavourablc weather. A production of over 1,000 hrass
per day is being achieved now by working two shifts.

A number of workshops are set up at the dam for the wmainte-

nance of the equipment.

A township has been get up near the dam to house about 500
families, and provides most of the modern facilities such as electric
light, water supply, school. hospital, ete.
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1. THE VAITARNA WATER SUPPLY SCHEME.

(Inspm'ter] on January 200k 11450.)
Introduction:— Piped water supply was introduced in the
City of Bombay in the year 1860 by the construction of the Vehar
lake. As the demand for water increascd due to the increase in
population and the expansion of industrics. 1two additional sources
_Tualsi and Tansa lakes—-were added. The overtlow of the Tulsi
lake runs into the catchment of the \'ehar lake. Tansa, the major
source of supply was developed to its presept capacity of 90 million
gallons per day in three stages.

The total capital expenditure incurred on the water works of
the city amonnts to about Rs. 9! erores and maintenance, inclu-
ding intercst and sinking fund charges. amounts to about Rs 68
lacs per annum.

Defects in the Existing Water Works — The present
supply is not only inadequate to meet the present requirements ot
the City even when the lakes are full at the close of the monsoon
but it is also unreliable as it is entirely dependent upon the
vagaries of the monsoon. The total dependable supply from the
Tansa lake would be only 57 million gallons per day and that
from the remaining two lakes 15 million gallons per day making

a total of 72 million gallons per day.

The presont population of the City including the suburbs ser-
ved by the City's Water Works i8 estimated roughly over 30 lacs.
New industries are springing up in the suburbs and a great demand
for water is being created. 'Time hasalso come when the City's
limits should be extended to include some of the suburban areas
to ensure their development on right lines. For this purpose, :
Master Plan for the (ireater Bombay Region has been prepared
and is receiving the attention of the Government of Bombay. A
stock was, therefore. taken of the immediate and future require-
ments of tho C(ity and the Greater 3ombay Region and it was
found that any scheme for the augmentation of the City's water
supply must be capable of increasing the present dependable
supply of 72 million gallons per day immediately to 160 million
gallons per day, to 200 million sallons per day in the course of the
next 10 years and ultimately to 140 million gallons per day at the

ond of 25 to 50 vears.

achieving this objective
he economical
as examined

Out of a few alternative schemcs for
the choice fell on the Vaitarna river scheme from t
and utilitarian points of view. When the scheme w
from the hydrographical and geological points of view, it was
found that it would be economical to take full advantage of the
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potentialities of the Vaitarna river from ¢}

by incr'ea:sing the storage there to obtain \:, Z(O)‘l‘g’hi(;:::lllnenceu]ont
220 million gallons per day, the estimated roquip supply of
City in the conrse of the next 10 years. tfirements of the

General outline of the scheme y

. n «om .
combl_ned supply of 220 miilion gallons Seiftgztfn f -To abtain a
lakes it was found that_ a ugefnl storage capacit, '»Of 4{30m the. two
gallons had to be provided for the Vaitarns, ]}Le . 000 million
that which had been already provided by the b’(*soﬁt *}ll‘lm]:]plerlnim,

o '+ Lansa lake,
For this the Full Supply Tevel of th
- 4 0 I; i "
kept at R. L. 535, about 113 f4, higher 1’/hml Ll;;;(‘Wllf‘l l?avu to be
Tansa lake. The shape of the waterspread of tha Vh L. of the
he a narrow cxpanse. It will exteng about 1o aitarna will
Vaitarna river and a foew miles into the tributary rhivgxl-ll](\?g in the
o engri.

Tunnel :—It is proposed to drive a ty .
from the Vaitarna lake to the Tansa lake, n:lci‘f)tomfl ’(‘l)‘ ft. diameter
miles to bring water from the Vaitarng into the ('l‘an;it?:lce of 14

sa lake.

Pipe lines :—In addition to the tunnel; a 46 in q; ,
line will be required to be laid over g distar;cae 0‘; lﬁ) ;inl?l?;ter pipe

Details of the Scheme:—The gope
struction comprises the following majn Work::f MOW under con.

(1) Construction of v cement conerete  dam qoro U
. . il aoer N
Vaitarna tiver of adequate height, ¢, ill]()(;lll::; tiu
requisite storage.  (Consumption of ! e

cement, estimates
at 1,20,000 tons). The removal of overburden g |
Progress ; o

(2) A tunnel to convey Vaitarna supply to the (
directly us mentioned at. (4) below or rlse
Tansa lake;

Jity ¢ither
thron gl the

(3) Laying of & 96 in. diawmeter

s ' Pipe ine from
Powai, & distance of 40 miles : !

A8 1)
(4) Laying of an independent 96 in. dinmetep

miles long from the end of the tannel t, rnl«il,!;“'hh‘“e N
line from Tansga. : “the pipe

(6) Constructing two more balancing . i
A T . s reservaoipy and
remodelling the distribution system of (he City - e

(6) Construeting additional relief sewery iy
providing adequate pumping unitg a the
pumping stations to deal with the '

Hmnhay and
Virious sewag,.
eXtra dmnha.rge. '

Tovr NorTes 174

The selieme works can be brcadly cassified under two heads,
Viz, — ’

A Preliminary Works — (LA pproneh Boads ta the danm
site and 1o the el fuees,

(2) Banmpy and boats Tor trisporting materials, el
aeross the Thnsa Take,

(3 Temporavy wnd scmi-pernanent quarters  for fhe

staff,

() Water Supply - ~The construction of thiree weirs  for
water veguired in the sonstriction work,

These weirs are being construetod Ly o new process whick
consisty of preparvineg an cnlsion of cement, sand, and water
by a mcehaniond stivrer ol pouring the emulsified gront inte the
properiy hand packed diy rabble wall, Rising in 2 to 3 foot  lifts,
with wellimade conerete faces, the constrnetion ensnres a solid
andimpeyvious stretuce. Durine construction portion  was
purposely pulled down to inspect as 1o how the gront travelled
and also to ensure that ol voils were fil'ed in The results of
tests were fonned to he satisbactary,

(M) Fhe Amenitics provided are a Police Cuard, 2 Post
Oflice, o Telephorne o Py Scehaol, a |)l'sp(.“_\.‘.”.‘\.‘
at Anti-malavial unit and o Shopping Centre: (restau.
rants,  grocery  shops. voinding mills. 0 fish and
veoretable market, and o doiry),

B, Major works :— The principal Major Works in Progress
are -
() Driving of tuunels;
(i) Consteuction of embankment and laving of pipes.

Tunnels:—The work of diving o tannel {ta fo dinneter
horse-shac type) is extimited 1o cost B 138 crores. The total
tength of the taunel, abhont 21000 1. consists of 1he fallowing three
seetions

Between facesuos band 2000 ST L (in progress)
v ) Band 4 1NTS fromplered)
- yo e A and B 98T 0 progress)

The tunnel has an inlet channel seme 400 {1, Tong and o tail
channel at the Tansa end abont 2,000 1 long. During the pro-
grers of the work of excavation of tunnels, when the excavation

12
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had proceeded to a considerable length, tiie working conditions
inside became unsuitable for various reasong, such as mucking, bad
ventilation, ete , which pointed to the necessity of sinking a few
shafts at suitable places, Permission was, therefore, granted to
the contractors to sink a few shaits, the work on which i
in progress.

Construction of Embankment and Pipe Laying Works :.
The work of widening the formation from Tansa to Powai for
accommodating the proposed 96 in.
estimated to cost Rs. 72.6 lakhs,
the extent of work done so far:—

diameter stoel pipe line is
The following figures will show

Total quantity
* 1 Work done up t,
i N
Nature of work of wo?:):(c\) he i 1-12-1940

1
|

U 8 e

(1) Cutting and Embanking | 1,20.000 Brass.*i 45,000 Brass °

1
I

(2) Rock Cutting 122,000

. 1,500

(3) Cwlverts e\xtf\.n(lorl 243 Nox, )‘ 60 Nox.

(4) Overhridges to he rebuilt] 349 Nos, | Nil

(5) Cost of work Rs. 65,00,000 Rs. 10,00,000

Commenced January 1942, To he completed:  fune 1950,

Surveys & Investigations (1) Preparation of contour map of
Vaitarna Valley — As _if. was neeessary to work out  correct]\
the contents of thc'tharnn take form(:d. by the proposed dam,
the work of preparing the contorr map of the Vaitarnsy Vallev s
in hand by acrial survey. ;

(2) Plotting out the F.S. L. Contour :—To cnaty
the jungle, in the basin of the river, w]n?h would be
the lake level rises to F. 8. T.. Total perime
miles: 28 miles marked out.

le cleaving of
submerged ax
ter at TS L. ahout 523

(3) Ilydrograph*i-cal and Rainfall suroey :— Rain gauges have
Leen established in the catchm(jnt area un'd data as regards hourly
rainfall, intensity, and duration are heing col .

iy ] : lected.  Weather
information such as humidity, howrly change of temperature

*Ona hrass =100 en. ft T
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o e e . H g the
maximuns and nitnimum temperatures }S.AIBO being c\:ol,l}t:cfedit };.
dam site. The work of collecting additional data such as e a;l) :

. L a ¢ b
ration josses, rainfall in other parts of the catchment arca remain
to he talken in hand.

(4) Giolagival sureey —FPhirty-one bore holes “w.im})fg-“' 5;!::
ong the dam site and 1 at the two ﬂen')‘k‘s) and th(-‘COf‘e‘. 0 ”(m'x‘(‘ .
from them were examined and tested. II!F‘SHIN[)]Gb from \Ld»ll’UUh
cores were tested for ernshing strength. . Seven bore ]m}esv \t\]orf‘~
“lso taken along the tunned line to ascertain the type of Stlldtd txl::
would be met with., The borings indicated that both u.vh,mlg] ]v‘
dam site and along the tunnel alignment the rock rhfil‘ f“ mi ¢ :‘
met with, would he suitable for foundation as well -Oa‘ ux’-tl;m) 3
driving except ab three places where welded tuft was met with,

(3} Hydranlic cxperiments:—\ series of t-xpvrun}\-vl.nt?' y-‘?“
catried out at the Central Waterways. lrrigation and 2 d\vlé.dl m.n‘
Station af Khudakwashe, for determining the design of the hyvdranlic
strietures,



SRR - —“Fourteenth Session of The

INDIAN ROADS CONGRESS
Technical Exhibition, Bombay, January 1959
- The exhibition was declaved oper . t 230 p |
January 1950 by the Hon’ble Shr;)ll(t.“b‘(L T

- M. ou the 13th
for Transport and Railways, (love

antlhianam, Mini
UL, Mintster of State
timent of Tndija, R
The following Organizations took pas ;
. The following Or ‘ Putin the ey
nized by the Indian Roads ( ongress. Brief particu)
. articy

hibition orgit-
are recorded below for the benefit of our readery

arsof oxhibits
1. Government of India: Roads Organizatio

o . . . n.

(«) ANtatistical :  Expenditure ang source

on roads ; revenue from motop :

motor transport ;
cement in India.

8 of oy
bor spirit ;
production and

penditure
revenue from
despatehes  of

Graphical presentation of |y . .
Delhi; ete. e of road aecidents "
®) Stcmdards : Chavts on standared Nomo
Discs of Cl.ll‘\"() Standards ; Standards oy 1.,
Widths, Building Lines, and Controlfed Wi(ltlhs “ltn‘]
S 8,600

and Ple\.ns. showmg proposed iinypgyvey,,. '
some road junctions in Delhj rements

grams ; Pocked,

(¢) General: Maps showing roads N .
Muslim and British porios 0 Indig duripge Hind,

1IN k Ay o

[ndx.;m ’ 1llustrantmg eevice ”'”‘1(‘1‘11‘)'lm]]tlvtl(’d Our

Agriculture and Industriey, ot,, 2V Roads 10
? I

Publications of statistica] interegy

of “ Basic Road Statisticy of India mli)l;l;h:s'g Copies
. .2' Minigtry of information & Broadcastin)i r '
Division : Literature and Publicatioy. B Publications

. 3 Bombay: Local roud material gy,
products : Photpgmphs; Index plang and g, vahuable
Road Planning for each District, Repop ety

; ( \ N
1038, Type designs of culverts 4,4 I id:::.‘(“h'

4. Punjab:  Exhibils from Soif 1,
Various types of soils found in Indj, - «,
size dist;i_butl(z)n tqf soils\,I 'Pl'elimina1:3> o
construction s Optimum Moisture wnd )ppge "y, " Stabilized  soil
pieces of stabilized soil 10ud showing <(1?(51$\ R""’l%i(m. Svcfiu‘nnl
Field laboratery equipnient, etc, St ol Bindepy on soils

(fement soil road sectj
cotton stabilized soil section

nuneral
A ol Poat.war
A and duee roidy

SCAreh [t o,
. L 13 . , .
Soil struct “ory, Karnal

ure
SHrvey S particle

ons surfage

ane .
81 photog of stabiyj surfaced Bluck

zed woi| himases ote,
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5. Madras: Uzhibils from Soil Rigearch  Laboratory, High-
ways Department, Madras:

Scale model cross sections of 1 roxd o water logged
country, (i) 2 road showing « conion Fatlare of mucadz.uu road
owing toinadequate foundations end fipaare st road with heavy
traffic proposed for ccment conereting,

Apparatus manufactured in Highwayvs Departiaent, Madras
and a model of a skew arch <hiowing method of construetion.
6. Bengal: Scale mode) of Koomor Bridge in - Bengal.
7. Madhya Bharat: A\ nap showmyg proposed roads.
$. Firms:
*M/s.  Armeo (India), Lud. K
CALCUIT A
M5, Willian Jacks & Co. Lt
CALCUTTA,
M;s.  Larsen & Toubro,
BOMBAY.
M/s.  Associated Instruments,
BOMBAY.
Mix sStandard Vacuuwe il Co
BOMBAY. Displayed Catalo-
M/x. Greswves Cotton & Co cues, charts, photos,
BOVWELAY., models and in some
M/ixo Bo K Khanua & Co cases  actual maclu-
NEFW Dt nery for the ¢Oly-
-struction of - roads
and  bridges; latest
surveying and mathe-

— -

Mes, o Shadioae Far
Products. CALCUTTA,
M. Cement Marketing o, matical instruments
BOATBAY. testinyg machines, ete.,
M5, Millars Timber and Cwere on display.
Trading Co., BOMBAY.
M/x.  Blackwood Hodge,
NEW DELII.
"Mx, Precious Blectrie €
BOMEAY .
M/s. Marshall, Sons & o, |
(India) Ltd.. CALCUTTA. i
M, . Balmer Lawrie & Co.. Ltd., Iw
BOMBAY. |

# Mombers of the Tndian Rod= € onove s wio ave ivterestord i the catalogues,
of MJe. Avmen (ndiny Ltd L pey wries 0 v 0002 Eaplavade Mapsions, Caleutts,

#Tha dighting in tha oxhibitiog oo i v 2= b Preeions Eloetric Co, who
did it froc of cliarye s made G oD B el s oeetive,
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LECTURES AND TECHNICAL FILMS

Lectures : An interesting lecture on “Pre-stressed Concrete’

was given by Dr. K. F. Antia, Deputy Chicf Controller of Standardi-
zation, Central Standards Office for Railways, Covernment of Tndin,

New Delhi.

Techaical Films : The following  teclinieal films on read

engineering subjects were shown:
(1) Government of Indin, Roads Organi-ation :
(1) Pennsylvanin Tarnpike
(i) Building » Highway
(iii) Arteries of the City
(iv) Horizons Unlimited
(v) Boulder Dam
(vi) Roud for San Pablo
(2) Ms. Larsen Toubre, Bombay :
(vii)  Material on the Move on “ Caterpillar * Scrapers
fviij) Link-Belt speeder shovel eranes
3) 8 s Armco (India) Ltd.. Culculte.:

(ix)  Assam Rail Link Constrietion
4y Mis William Jacks & Co.. Caleutta:
(x)  Austin-Western 49.H Power Grader

(5) Indian Roads and Transport D lopment A ssocintion :

(x1)  Kuravandi Road
(&) Mjs. Claltee (Indid) Ltd,, Bombay:

. (xn) & (xm) Twa ntoresting filins on the mipartance of
mbrication in the mamtenance avd vae of earthmoving maehiner

)y M/s. B. K. Khanna, New Delhi ;

hinery.

(xiv)  Films on carthmoving machimery.

Discussion on Paper Noo 142,

«Failure of a Five Span Masonry Arch Bridge across the
Bhogeswari River near Pen, District Kolaba in the
Province of Bombay. '~

By
K, G, BaEAre
Mondan, Jiwaasg 195 1950,

Shri N. P. Gurjar (Chawnn) called upon Shri K. G. Bhate
{Author) to introduce his Puper

Shri K, G. Bhate (Author) tiaeed the genesis of Lis Paper to
the Trivandrum ([Hh\ Sewsion where Members were invited to
eontriliute Papers on bridue faihives ior cdneational purposes.  He
did not, however, look uparr the coliapse of this bridge as a failara
at all.  The bridge was at least 70 vears old when it vave way.

Alnpl]'fying the geologi(-;]] 11!,'5(7]'].])1"1011 ot the Deccan tl'it]l
given in para 8. 12, the Author descrilied how the trap was found
to exist in layers, cach laver heing divided into three zones, Due
to erogion it often happened that zone No. 3 (hard rock) was seen
on the banks but the softer zones No. I and 2 of the next lower
layer might occur in the hed of the streom, or the erosion in the
bed might have gone alnmost to the hottom of zone No. 3 of the
lower fayer. Tt sometimes happened that the piers were founded
on such hed rock assuming that it existed as a thick stratum.
This ;\,gsun)l)i,i()n had ;..pl);l‘]'(‘lnli\' been made in the foundations of a
bridge he had recently examined near Poona.  Even though rock
was cxposed it was necessary, in trap oareas, to take a boring at
least 10 feet, deep into the rock 1o make sure of the depth of the
stratum.

Tu most of the old bridge fatbires examaned by hiwy, the main
cause was that the waterway provided was insutficient because the
engineers of those days did not bave sufficient data. It was really
10 the credit of the engineers of old that rhe stractures designed
with Httle or no dain had stood so long,

There was no sneh thing s e absolite maximum  highest
flood.  Anv known past high tlood might be surpassed by some
flood in the futaee,  Thix observation had Jed, in foreign countries.
to astudy of floud freguencies anid their hearing on the economicx
of (‘Ylgilll'('l‘illg chructnres In the case of @ storage 1‘(?3(‘1‘\'0il‘, where
failures might lead to a disasirous loss of life and property, the

* Publishod at pagos 21 1o 46 0 VO NIV-1 f the emrnat of the halinn
Ronds Congress, Soptomhor 1648,



“«ou Discussion on

structures would probably by designed for tlood having o
1000-years frequency, A biidge in a city area might perhapisg l);‘
designed for a flood with 5M).year eycle; and for designin
highway bridges in general, o 30-vear flond might dn, g

A typical frequency chat, showed the following pef

Discharge expressed in termy
of 50.year frequency
flood as hay.

ationy i -

Frequency of flood

1,000 yearsy

250

500 years 200
100 vears 125
50 Years 100
10 years 60

The clear waberway through the bridee discussed in his Paper
was, at the time of failure, aetually much less than 60 per cent of
the natural unobstracted waterway of the rivep,

The practice followed in deter
in the Bombay State was not to o
20 per cent.

MiNing waterway

0 new designs
Anse an ohstruetiog

1 of more tha

In the case of rivers where the normal fload w,
the main river gorge, it was syl to bridge the
completely.  The approaches were graded dowy tq the nagnea)
terraced bank so that an (~\’l,r:|‘ru'dinnr_v lood, say a “100.;"(:'1:"'”

flood, might overtop the embankment and breach it byt canse o
. - HENG <
lamage to the hridge stiucturoe. )

W carried by
gorge portion

Where, however, as in the cise
had no terraced banks, but wig P
question of clearance was all the
local conditions such as the po
down with the flood should he considered and
provided than that laid dowy, in the Indjan B
of Practice for Road Bridges. The chances of  the
getting blocked by debris shou| he climinated s fn(-~
by adopting big spans with lihepa) vertioa] efe o

In calculating lﬂoo(l velocities up disehar
his State did not take account of the fact that ‘¢ oa piv
rapidly, the velocity and the discharge worc1 ntlllajvi}xl:lll(rnitntl l: ::u;zﬂ:

little lower than the peak level when tha st
. o . ) . i < 8tream level was atand.
Sir William Willacks had given he following Gy fn:‘ ?l\l:t';ziﬁ:‘i»;

under consjders,
assing through o
more important,
s8ibility of big floatin

tion, the river
deep gorge, the
In such o case,
2 trees coming
& greater clearance
0ads (‘ongreag C'ode
Waterway

18 posaible
arances,

Les they usually iy

river ;:—

15 ft gauge, when risiuge 1,80,000 Cusecy
20 ft gauge, at peak 1,20,000 ‘
15 ft gauge, falling 90,000

»n
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. Che ravid rise in e
i j gave some idea of the rapid rise i
) > 4 on page 26 gave some . pid e |
i llls%‘lllrﬁod in I:fhge Paper. A river like the Tlg[ﬁb “Olléllillag;?‘l
. v deser ; &N 1 AQICAT v Qs P
l::: so rapidly as a hill stream like the Bhogeswari. T ;.c(q,f tate
‘ ]/0‘ 'tv‘ %f 18 ft per second and the flood ;hsc}t}ar,( g ;ih“
iseos ‘ 0 ; AR rejfore. an ey~
| i cady How waz, thet
1SEes the assumption of stea y <. therefo uder
L:ti;iqmt(()\” l’}‘hp /\utI})mr was inclined to increase it by at leas
¢ ate. Aut
50 per eent,

: P ‘o - hor haad
: : : , . bridge failures the Aut (
s studies of sotue other bri e ributed
uute}lh’cvif\(l) dofrcts in maintenance which had possibly contribot
to the collapse :—-

(1) Washing out of wortas from the pnermasoney.
(2) Tree growth.

o . artinyg of plers were found
In one case, the stones in the h(f'”-l(ll‘]f-rinultn them.
1o he absolutely without any mortar Tefi a

i Coactw obitg was
Peviodical inspection of foundations by "f‘fl",l, p]l.(,)\l()llm?l-nkmu
m-«osQ‘ary A regular authentic record of the measures ake
from time to time should be kept,

i i ix State of some small
I 1947 there were some fmlun-g in ‘hl.\ State ("’(tll(~‘|fpf(: !
arched culverts.  "The arches were of pl;nnI ".(}f\nmlnh'<)we,-§ (-:n-l-i(\ﬁ
i : 50 sq. ft in aren, of 153 in.  thick arche: : Calri
ieces, 30 to 50 sq. ftin aren, o ' ek o8 e puned
.‘.W:w l’-,o a distance of 200 feet or so. The effe (lt(v nlf':s‘:it]l} Iifh W.l:
water in lifting up huge flat. hodies ‘?:fﬂi(}‘;((\m \\?('l.tlht .‘N redu(,:
; ary to ensure : ght b
therefore, not only necessary to T
i i i ater, and consequent uplifting, s
Y - penefration of water, and 11 . Id
ing voids but penctrat having a hemogeneons compiel masonry
be guarded against by having
masg acting as a solid.

. . \ ; ‘e b

The Author was not aware of any arc h 1>1¥}g( };:;‘}f)l_:)};b“ii:hg}-
from the cauges usually assumed in d_eslgmng:“ n(fg Pin (llosigny was
simuftancous oceurrence of the 00¥1d1t1911§ m':;”m the sitruchuml
generally rare.  Very close attention ““-s, pa'uv for which i bridge
:-ie.qign but this fundamental factor, the dl.\»(v'hd‘l’g("]’ o1 Ef o o
was to be designed, was left almost to e “f'?l.f' et observation
sary to maintain stream flow records }')\l ."”.“ l(:t\m qunld help to
of hydraulic gradient in high floods.  These di e e B
establish the  co-efficient. of rugosity and t(f‘((f{q l“i\‘cr
veloeities and discharges at the different stages of .

i > iver s 10 erosion
xhaustive rescarch on the resistance of 1;\ er }1;\(]:11';10}1”'0 ol
with reference to velocity, durationot flood, an
rock met with, was also necessary.

Shri M. G. Oza said that the river had a thi;‘k‘.\' \vuoded.l

e " L. are miles with an annun

and steeply hilly eatchment of 46 square . X . take

.-‘m]t;;mge (l)fyll5 i?whes of rainfall, if the records at Pen were taken
to represent the whole oatchment.

13
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From the rainfall graph for the vears 1875 .
seen that & maximum ;L’nn]:ml ravinlflaillyegfl S]lfib47£)ilildgl1t]§947’ o Sould be
in the year 1933 and still the bridpe had stood Jp S\Wﬁm Tecorde_d
would be scen that on the 29th August theye .W‘x AV?.] m 1946, it
rainfall and the sne amount, of raingy (L{ls o 3 inches of
September, the date of the eollapse. . ! '?CﬂFded on Yth
the bridge had failed. ¢ A indication why

Il was g
This gav

The bridge had withstood all the pr
the catchment was then thickly woode
cing reservoir allowing the rain-water
slowly without eaunsing high floods,

(l,\floll)sh(savy flouds, hecause
and had weted g a halan-

1o come to the 1))'idgv Sites

D‘}l'i“g the recent war yeary, many fore
indiscriminate fellings. The de-forestation
discharge and this led to the failare of the }

8t were [y,
resulted
widge,

i bare 1y
I incressed

The first heavy rain on 29th Augygg :
the catchment and the sccond minfalgl 3? fl*,lqkillemcl(i)ﬁltplet;ely Saturated
September proved disastrous beeause the whole 'n(-mqlt'y oo Bt
to the bridge site and that too simu]tmwnns]v (/h% $c1p1ta.tmn e
shape of the catchment area, TR the peeuliu

The failure of the bridge was due nof, to any gt
but f,o hyquhc and x,;oplogiml factors which .B(Lm
receive sufficiont attention hut ape vital b the
structure, In the case under discussion, the watery
restricted unnceessarily. The obstructioy due 1: erway had been
ture shonld not be more than 15 ¢, o or e the bridge strue.
waterway, PErcent of the  patnral

ruc_bum! defecty
1etimes (], not
stability of 4,

The arch provided the most ¢
shape of the arch were selected p
compression, . The materialg of
constructed viz., stone, brick, Plain coneret .-1)r‘:-h Was generally
for high compressive stresses, I the case ,u(\’ ]( be, ~Were guitable
dead load had indueed only compressive " hider discussion, the
that might have passed over tho bridge ;Vse:g:‘l"’(els and the live loads
- n

enough to induce tensjlo stresses, T likely to be 1 ’
€ ; In " ses, he . € heavy

Fatigue ” in relatiny to mordern heavy tr‘:}fl;itolllor had  mentioned
not apparently apply to archeq struc P oonds. This would
bridges in existence ‘whiol

conomical bridge fopy,. If the
roperly it woulq be wholly j
which ) neally

Tuctures . ¢ .
P WERe over 200 yearg Oh|(:]n
The present failure of the
wqterway which led to the
byldge' might have withstood
pier No. 4 failed due to the un

were arched

bridge
WM due g
o i : nadequate
theurl:]g) of the foun«futions.thU
pressure (dye t, velocity bui

dermnnng of foundationg,

On page 27, para .3 it wi
glesigned for /. je, T, 103, 23, wh‘i\l‘(tso:-t}a:‘tcd sy the l)ri(lge hat

age 28 it was stated that
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* the exact year of construction of the bridge was not known and
no recorded plans were available.”” It was not clear how the Author
had got the design H. I, L. as 103. 25.

Shri. Oza wanted to know the valnes nsed by the Author (vide
para 7.1 (b), page 33) for

(1) the co-eficient of friction between Howing water and
the bridge :

{if) the suction effect on the downstreann side of the bridge -
(i11) reduction in waterway due to Hoating debris,

Shri Oza also wanted to know whether the pounding effect of
heavy timber floating down and dashing awzsinst the structure had
heen taken into consideration.

Shri E. A. Nadirshah remarked that the description of
the conditions which led to the failure of the H}\ogcswq«ri Bridge
gave very useful information to a bridge builder. The first point
that struck the reader while studying the Paper was the lack of
reliable data as regards rainfall, run off, etc., available to engincers.
This difficulty was particularly felt in the case of vivers just
emerging from hill and forest arcas.  The speaker suggested that
the authorities should take some steps to fix rain gauges in the
upper reaches of hilly and wooded catchments and that the 1. R.
C. Council might take up this ¢uestion with  the anthorities
voncerned.

Regarding the bridge site, Shri Nadirshab wanted to kuow if
the sudden change of curvature in the course of the river about
600 feet downstream of the site of the bridge (Fig 3, page 28) had
made matters worse hy obstructing the free tlow of Hood waters
through the bridge. [n his opinion. this must have obstructed the
free discharge considerably.

It was interesting to ohscerve (para o 4) teet the results of t.h(‘
ompirical formula of Inglis and Kutter’s Channel Formala, with
H. F. L. at . L. 106, were in close agreement.  For parallel con-
ditions, the use of Inglis formula would therefore he advisable, but
the speaker's personal experience showed that the Inglis formula
alwayy gave o high figure. , e

Regarding the foundations, 11 was™ surpiising ' lm'\‘\i pujs
nimbers 3 and 4 were made {o rest on =oft rock when o “little
extra depth would have taken the foundations to the hard-tock
below. Such a mistake was not probable and it waus practically
vertain that after sixty years the original vock had disintegratf‘d.
He recommended all_concerned to make a- note_of the deceptivo
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appearance of the sevond zone of Decoas trap while adopting
shallow foundations. A cloge study of the oxposed trap in the
vicinity was always necessary.

The old practice of cutting down the weight of the structure
by keeping the haunches hollow might be correct from the view
point of reducing the weight on the foundations but, when there
were high horizontal forces due to flood water, the lighter a stru-
cture the more vulnerable was it 1o destructive horizontal forces. I
was algo important to note that the bridge was provided with «
waterbound road surface. On being oveft;opped, the road crust
might have been easily washed off by the flood waters carrying
with them also the haunch filling and thug considerably reducing
the dead weight of the bridge. This added to the uplift resulting
from buoyancy and reduced the stability of the bridge. The
speaker suggested that the Tndian Roads Congress might stipulate
that in all future bridge constructions, the road surface should he

of & more permanent and impervious nature,

Shri Nadirshah concluded by suggesting that, in the case of
all the old bridges near foot hills
() the waterways as provided should be verified on the
hasis of Inglis” Formula, which gave safer figures than
other formulae ;

(h)  the condition of the foundation rock

{ should he geologri-
cally examined ;

(¢) the road surface should he of

L permanent and anper-
vious nature ; and

(d) all joints should he periedically cement, pointed.

Shri B. N. Shenoy felt that Nature h
the Indian Roads Congress in providing them more -und more

instances of collapsed bridges to write about. He thought that,

in future, these discussions might he more on collapsed bridges
than on the construction of new bridges.

ad heen very kind to

The speaker thought that probably the design
under discussion was made without careful investigati
by well qualified engincers. [t was r:rcc.limh](-, that
ill-designed bridge should h:ng stood for such
that- was poor consolation. Bridges should stall
and not merely for six orseven decades.
examples of such old hridges in the Wast.
in India as well.

Shri Shenoy thought that a crog
in the Paper, would have been usef

of the bridge
ons it the site
tven suclh an
a long time, bt
' d for centurjes
There Were many good
and quite o faip number

8-3ection of tly, river

» 1f given
ul as wel] yg 4 descr 5

iption of

; 1
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1 4 eais it was
the nature of the bed.  As the river Howed \\.'1tv}1 a:'htt L‘p“ﬁz;ll 1;;::*
Cessary know whether the bed material was co: ,
R no(;"" 'i‘h(‘ value of such Papers depended upmj
e h('ml- (glh‘.lsscsmuont of the Listory, geography, .;mdl th{«
proper ;“mly,sﬁ ol ~( ‘1 the site: otherwise the lesson was 108
physical “U“dm”;lht ';n the case nieer discussion, rolling shmgltt
ik K e 3 . g ¢ ' SR . A i % "
(IuIl:l:g‘ll(Lt;:Alf(‘l(l:s(:;td pehbles nust l“l‘f‘ bf.(,:“ ‘nh)\l;:‘l(;l; 1::}0(:322?\&'“
Wit:h the bed round the shallow foundations and cansed progre
erosion. B |
) 24 the Author had stated that '";’ltr '\‘\;;l
' risen to reduced level 106, l i
with that  on pace 38, last ‘Imc:'
sed during the night time, nol)«:)gl_)
food and the affux at the time

On page 249, para
noticed that the high flood had
statement had to be reconciled
“ As the Bhogeswari hridge .(’()Hill)
had obscrved the exteut of thef |
of its fallure...” '
know w hctlurr_this “(iud lf‘;ilep()f,]yé:
was upstream or downstream  of the‘ })}“fl%s;ultillll':llﬁ)- " L% ons
(para 5.5) the atilux waus computed an 't‘]u‘. tim e apstecam
aiven as 10878, This should ll:l(l,ll‘iln) | 2 BN gk
The speaker wanted to know <~:1tc;"nl'l(.‘:l‘ v B e to ko
and which was 2 computed  levels A:{'M.l.]f L Lo ohtain
which crogs-scetion—downstream or 111{s‘t‘1’t‘,(1f0rm“]“'
the discharge of 46,000 cusees by Kutters

The speaker wanted to

- sluves of formulae
' ople had become slaves
The speaker asserted that people h

in Chapter 5 of the Paper, to
as was illustrated by the attempt. 111“‘ h-(EI):: lb\' Beal's, Stran’ge’ﬂ
reconcile the violently different 11;4\11;25“’-8“' Lcuso'cq to 43,600 cusecs.
19’ for ae. varving {from 27,000 sees - $
and Inglig’ fornudae. varyimng tro S e wiven by Kutter's
To sa %dm one of these agreed with the dlsdnugn»?w L by Rutter s
fmmu)l’ \\(/as to make it all a matter of conveniene
‘mula ake it a
arguing the case, _ -
doubts wbour the |»1‘u}>1'|ctyLoi using
1 ras usnal to take across-
. o f : applied.  1Uwas _ ‘ OS
ter's formula as usually af ‘ : ' velocities
;\u:.t(l‘ |t(11]::l river in the dey scason and apply IH .11 }hi'loodq o
N AL A ' o : ine 6
d(;‘rilv(:;l(;rom the surface fall thad deve .‘01)}(1 "ll'lr’l‘f(; that during
S y 't the discharge. It was common kuow u];b A S
ork e CISUIE : / jooer sectl ceaus .
flc?(l)(ls?n,uriver llowed alruuglm much bigger section »)mc:unt By
Accémiill to the Author, there had l)‘('(,’ll o (5(‘l.tﬂl-l;l\-;:d vt by Kotter's
i the (.-‘ﬁ\ wnder diseussion: so the *llﬁ('llfllgtj L;“‘M; the “empirical
formula ;liuuld be w little less than that oy ;
) : s eatehment area,
formula applied to the catchme

The speaker had some

‘ a (Q=0M2 3)with C=
e formnla (Q=0M2 3)wi :
) sers in Madras used Ryve r (=LA ) |
9 Oogi‘}lgluwzs 1’11331 But it was foand that, fo1 buc}%c? athro?; 360
2. In most cas cessary to adopt much higher co-e mgn 5 (3,000
strcmns,41%6V0~;9wr;few there was an indication that such floods
2; izzgm;nod'bted by the configuration of the valley.
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The Author hud worked
vollapsed arch bridge to see if (1)::1 gvzg‘jsa?gr;lo(i'tg}iﬁll Bt&encgtlch)f blﬁ
. R.C. Class

loading. As such u load
) robal v
caloulation was not rea]is{)io. whly mever wont over the bridge  the

Shri Sheunoy stressed that ongineor
]{-ﬁnslolﬁzz °bsI<;r:gtégn§ than on th%oretli::lhoéla}ldcﬁi}t’ii?’bo“ dthelr
outside f(.) sec ‘emd glljnee‘; Who- had been trained in the colitse : 03
mado s personal rs?‘l ve things went to the site himse%fe and
arriwed at tentati(vrzxpveuatmn of the flow conditions at 9t “nd
results would be h’ .entw;nys, he would find that in most B‘l . alil
bl '(f)llne out by calculations. Calculati o ls-
thore was %o o W Olsa,t; in the office and took dec(ih ons. B
bridge. o Su erintoen (;x.' 1y an Executive Engincer build'smns' But
Engineer a zl:)mc} br‘l o8 Engincer a bigger bridge mdg N s"m?‘ll
ingineer a 1 bigger bridge should not agsess: || o Chief
fairly correctly by personal Imspection at the s‘;is all the factors

d ) e,

As regards the probable rea o
under discussion, Shri Shenoy :}?(l,lsgiﬁ; :]}:;L Lt'i)llé‘dpse (f‘: the bridge
b{ldge of five spans of 40 feet each, when the be(lefmtht‘non of a
_200 feet wide between well defined steep bank -10 the river was
in the abutments, was an error in first prin > lt tereby hringing
canalized river like that, the face of tlie I:Lbu;’xlp ei'. For a dee
heen s%omewhere at the middle of the banks aI:lec? 't’;l should have
a,ndt)vlllrxgs slzggldl ]}lzw.e heen recessed into them Tlll(i}s ai?i{:m};ants

X rectified by increasing t , e ¢ een

}I::ild;aé.'y ectified by increasing the ventway by 26 feet in the new

Shri Shenoyv was of the opinion that eve
was encountered in the bed, ilt was (lgsli;zl:b;? LL'(I) t‘zﬂm“ oot rock
tion into thp.sh_ccb rock below scour level, [n 1{10‘ the founda.-
discussion, if piers No. 3 and 4 were on solt rock 1;‘ cuse under
heen more appropriate if the pier foundations had ] would have
into the rock three or four feet deeyp. ad bheen trenched

‘ §hr1] 'S]' X]'l,(flh“}"dfatl‘eya satd  that the Indian |

Congross JLus l’“ ushed @ number of Papers on bridge failur )
was hlg}lll tlllflleb ‘Nt }b eonrse of action were evolved : ’H:- iyl-ltts't} t
there s 0}1 L ¢ ‘su wWhantial separate arants for ; . o it that
the bigger bridges. annual repairs to

‘With reference to para. 81, where the
(he growth of Vegeta,tionl in the p’iersl;l,béifih(b)hAuthor had wentioned
know whether the register of masonry work:nldrgtrey & Wanted to
It often happened that either inspections we;i:, becu spectod.
propel'l,V or there were no funds and repairs 8111;01 ?I"’jl?d out,
| spection reports were not done. The important w g l: ed i ghe
won of masonry . works should not be™ Ioft g ilru xof Ingpec.-
- HleXperienced
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engineers and should he dealt with by a Special Section of the

P.W. D.

The speake
lay down a ende fo
bridges whicly did not come
Jaid down should be modified.

Shri J. T. Mehta said it had been stated that the haunches
of the arch ring were partly hollow and the water had risen to a
level of 108,78 on the upstream face f.e.. just above the highes
point on the intrados (R. . 108:54). The worst flood effect would
ocear at that stage. An accurate catimate could not he made of
the forees aeting upon the hridge at such a time. The upward
pressure on the intrados of the arch would be nearly 150 pounds
per square foot, The speaker asked whether an arch with hollow
againgt huoyaney. The large floating
introduced serious complications
s due to the statie head, the impact

v suggested that t..]u* I'n(li;n} Roads Congress x_uight
r the inspeetion of bridges, and the existing
up to the standards which might bhe

haunches would be stable
trecs blocking the waterway
affecting the value of the force
of water, the friction of water, cte.

Shri S. B. Joshi commended the Government of Bombay
for having consented to report the details of failures of bridges in
their State. Such Papers were extremely useful in the prepara-
tion of new (IOSigIIS. There ;1.1)1)(\;11‘(\(] to he some confusion in the
minds of Members when they tried to compare Inglis” formula with
Kutter's formula, These two formule had nothing in common
bhetween them. Inglis’ formula estimated the maximum discharge
in a catchment and Kutter's formula gave an expression for the
veloeity of water in an open channel in terms of the hydraulic
mean depth and the surface slope. The coefficient of roughness in
Kutter’s formula was a function of the surface slope and the
hydraulic mean depth. After having found the maximum dis.
charge by the use of Inglis formula, Kutter's formula could be
used for estimating the maximum high flood level. Actually Shri
Joshi doubted the advisibility of using an obsclete formula like
Kutter's which was hased upon an arbitrary classification of
channels as small and large. Kutter had defined large channels as
those whose hydraulic mean depth was greater than one meter
and small channels as those whose hydraulic mean depth was less
than one meter.
g8 caleulations given in the Paper, Shri
thor should take into account the
ntial stresses acting at a point when.-
at the time of failure. Shri Joshi
observed that the shear strength of a material depended upon the
simultaneous normal stresses acting at the point. Similarly the
direct or tangential stresscs at the time of failure were governed by
the simultaneons direct stresses acting along the three axes.

Referring to the sire
Joshi suggested that the Au
simultaneous direct and tange
ever he was considering stresses



494 Disoussion ox

Shri Joshi suggested that, the Author might
plan of the mass centre of moving water with ¢
different reduced levels, Ty some cases i would be found that
this line changed position avep . very wide range bringing about
inclined flow of the current sausing (larngerous Stl'CSé(‘ﬂi()ll the
piers. Flow of water at, Very gro; .

. £ wa b inclinations to tho direction of
the piers was aiso likely to ogeuy by the blocking of some of the

gpans by trees,

study the trace jn
he water level at

After u carcful observalio, of catelme
of the Bombay State, the speakor v

<

. NS in bl (Ghag region
( 43 of opinion thgt it would be
advisable to put a single arch or a4 the most, 9 or 3 arches across :
viver in such hilly tracts, o Surmised thyt the Author must also

.ha,V(? a similar solution in hig mind, hug ”mita.tinn.q of finanee stood
in his way.

Referring to the possibility of
the bed of the river, Shri Jogh; obse

bed of the river could not, he ag high ag 18 ft. per soco; T There
was a parabolic variation hetween 1,0 MaXimum ‘010 "t“ y 1 lt('; _
velocity at the hed. The dauger of the hed of t’l ufly '”"' f'l ’
heing disintegrated by the MOVing magg of Waler we lel 1 (limld(l ’lloln
veduced if the side gap ronnd fhe Dier foundatjong \v')u (1' e ,1}:
bed Jevel by mperviouy clay op cement egpep -;l.‘? 11'1‘(5(! up ‘.
certainly an expedient, wopi, rdopting i, the inf *fc ( . This Wil
of bridges in the Decean. ‘ erests of the safety

shingle oy bebbles abraiding
rved that the velocity at the

Referring to the hridge e )
in his opening remarks, Shri Joghj OXpressed ¢ » ! F’)_’ the Authot
risk of founding the bridge on the rock availah] _Opllmon that t-lu:
river at the top or cven op “Geroo” o \m“-;]t e hed of thl‘
extra cost involved in taking the f(,mn(]n,f’i()”é' (10\l L taking, as the
20 to 25 feet was not warranted hy the (‘irouv” ﬁ() A depth of
bridge. : roumstances of that.

ar Poong, montione

Shri K. K. Nambiar sld that 1

. o b 1 ¥y k
categorically stated the reason for the f{:’i‘l“l;::‘ th;z Anthor had not.
analysis of the various details ol de > oF the

: bridge, his

Shon “nd d. . ’
; ailure . SR 18Cug; . " the
possible causes of failure wope very instrncetiy, ussion about. {he

and intu“\m,i"“_

Cn going through the design data ¢ )

the wate%way provided wag insifﬁoiont:tb};?;,l t:))l I;‘: Pointed out, that
natural waterway, resulting in hio gon :_ 65 Per cent of the
afflux of 278 foct making the floods SUrge 1Y (; 18.4 feet and an
the arches (para 5.5), This, couplod Witk i O the intrados of
thickness of the arch ring and the N b

the most vulnerable st of oircmnstmwos for t]es, ha,.(] presented
hridge when the brecipitious  flogdg charge o fmh?"’ of the
hattering rams of floating trees, Srged  the bridge with

Yathep i), ient.
hollow haune sufficic,
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. : he nee - weighting down the
The Author’s reference to tlyu need fUl "Vt_',% A :

haunches was very important. l?he 8};(‘&!&1(.1 { hfnfls-ev]ifmh::ire(i?;}i
iteross one instance of an engineering subor l,“‘(‘y‘“ ]'Zh(-ah/aunl(‘hes-
the stresses on an arch by removing f‘h(\() ﬁ{ l(“f“:i)ll(l- <111:ek;1 W:l}"ﬂ uil‘
IForfunately, he was warned in time. »lil( ) tlhe }'nun'ch A
destroying an arch was to relieve the load on the hat :
add load on to the crown.

Describing how a good earbh'ﬁlling in t.ho_h.all]u'whﬁts} Még(.u.),ﬁgf“
safety of the :Trch, in a way acting m(mollfhl_?ﬂ' }q‘:litl \V(‘l‘e“thti
and ﬁdding to the thickness of the arch x.m;%i J -.1b~u' e t:arth‘
speaker mentioned the case of a masonry .rch in . a‘:\- '11-:|Fﬁo even
filling of which remained gufficiently intact to carry traffic e
after the areh ring had eollapsed.

With reference to the case of the Meenfl.ft“\jc(i.sslli:'l(-d%; vsfl;;:*xl'
8:5--5:8) the Author had referred to the 11]"};‘ l’rh" t]w/m:msnm'v
(pura 8:8). It might have caused piping t ]touigli}.{ht not destroy
But. uplift by itself, if the water were stagnan . jlr nental masonrs
an arch. The speaker had seen a t.wo-sP‘m_ t:'al Th(tre Wwas noL
arch bridge submerged under seven feet of Wf‘('l W When the
much of a velocity as the water ;“lUWl." h("d.i-:ct P
llood subsided after 48 hours, the bridge was intact.

In the case of the new bridge, the .\ulef)' h?(l;-;l)tml}}g;);g]l\‘:
girders were continuous over two -*u]{por‘i*}‘(m ?fl: Ubj(“(‘l of doinAg
he meant © continuous over two spans .
thig had not. been explained.

sther it was wise to reduce the

Shri Nambiar also wondered whether 1 : : L ‘ .

\-p-m:h([)“f r\i;\:l‘lbl:(lxlw l b‘l)‘idg(' to 25 ft. when ﬂoutv(l]n;éouf:w v:flr: to b
eXpeeted in times of Hoods, The old bridge ha p

] he Author's con-
Shri > agreed with th :
Shri P. S. Subramaniam ag b uthor's. con.
chusion that the excessive diagonal shear stresses in the p
the main canse of the collapse.

jone I water shooting  through
e uthor IHC:}WI‘:"“Ldm:)l;’;:r In Madrax also similar
] u e ar. : !
lmsonry and  washing o bad | ~xperienced in one of
oints i 'y had heen exp
‘rosi tar joints in masonry EEn eXPErieneed i
'11110810" o ":Olutodujctq Timely precautionary measures we(ni(\ fz;ll?e;:
‘he major aque s. T ' ar under
“hoer ~d was grouted with cement mortar u g
il e masonry bout 35 ft. had consumed abhout 100 hags of
bressure. A span of about 35 ft. h
cement,

; i ; :d there was o common
) f erosion of the be !
For the prevention ol erosion o rorks as well as bridges
: ; rrigation W 8 Qs 2
actice in Madras to provide i . _ _ -
with flaoring and aprons both apsir am aud ownatream of
structure. None of these structures in Madrag h: .
account of this cause.

14
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Many Members had spoken about the comput
and a lot had been said about the discharges being theoretically
worked out or agsessed by observation. An exXperienced engincer
could fix tho required length of a bridge and the spans by inspec-
tion and his conclusions would be confirmed in most cases by
subsequent calculations. Bridge designs was not just a question
of computing the discharge by formula: it wag a question of taking
into consideration the condition of the banks, the bed of the river,

the soil conditions and so on. These could only he judged by
careful observation at the sito.

ing of discharges

With regard to the question of founda
necessary to go down to solid rock invar
necessary to pierce into clay, the
formula for the design of fonnd

found that this formuls was not always applicable. There were
certain rivers, especially in Madras, where the floods were
controlled. In such cases foundations designed according to
Lacey’s formula, hecame wastefully deep. There was u case where
the actual depth of flow after the river had been flood-controlled,
was only about 10 fect. The soil was, for most of the part, fino
sand. Lacey’s formula gave a depth of 80 feet. Actually, there was
another bridge downstream founded only at a depth of 40 feet, in
clay. Discussion was still going on as to whethor the depth of
foundations should be 40 fect or 90 foct. The speaker had quoted
these figures in order to illustrate that it was not advisable to let
mere theoretical considerations of 100 or 1000-year floods to
prevail in design work.

tiong, whether it was
ably or how far it was
speaker referred to Lacey’s
ation depths. The speaker had

Shri M. Meeran thought that Papers Investigating into tle
question of failures were more valuable than Papers den]ing with
original constructions, for it was by the study of failures thut
many obscure and uncertain factors affecting strength and stability
were hrought to light,

The speaker pointed out that the afflux of 2.78
worked out for a bridge opening 65.5 per cent of t
way (para 5.5 page 29). Asg the water way was assumed to have
been still further reduced by about, 25 per cent, on account nf the
floating matter obstructing the vents, the afflux must necessarily
have been very much higher than 2.78 feet, Scour under 5 bridge
increased at an enormous rate for every extra foot of afflux, and
might be as deep as 20, 30 or even 40 feof, The interesting thing
about scour was that the scour holes got, automatically fifled up as
the flood subsided with the result that these extraordinary geours
often went un-noticed. The Author might look into the possibility

of something of the sort having oceurred in the case under
gXamination, :

feet had been
he natura) waler
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s taking
i 3 any Members ta
: stified to find so many aking
e A aron o i aper. A subject like the one und
i . discussion of his Paper. the one hader
llmlt ¥n. th;a(\lrlfb;isc to a host of mdcpende?t qfuef-tlzulath%g ing
lengthy ¢ D't snt. For cxample, methpcs o“‘;; R et
Y i fllnb I.fr(\qucncics, the relative men s'c i
(fjh&rgcls " ]O(S on e did not feel czmlle((ll u.p]0n. Sou%s
ac, and s . ; ! e o idomiss a
tgril:lllub}hl(;)’so theoretical questions W hich rised s

. . ;. Oza's suggestion that t.he

He ;u_-;rc(fd w;t}\l (.-Sl:l(-,l].:mlgl.l (;:r.‘(-;l. had mulvthlnf_g‘]h{ (lll(i)ie‘:’:n]tl
(|u-f0r(~,s§ty:mt|0n ()f t l;’ t U( ”C<Li()ll (]iﬂ‘l‘]'('l\i ]H'(\])l.(‘ ) hele : ( (dc({
H'u: f:“h;rc.h o s(-t (:? ‘\'(-}y }lli(_;h floods, the run-ofl 111‘01';]1‘: ;‘]r)oc:tkef
(\::L:}?m(nltl ,Fva;s ;];.L came as from a bare l.;u‘.t;l\l_rul(..;:;”.S o0 e hen
had stated that the bridge Wit’hi‘it“"“ th(‘t-llc‘li]',,.hps), The Author
the annual rainfall was maximui (1‘ ‘i aiufall had nothing to
pointed out that the figure for the annual raitr

do with high floods.

Shri Oza had recommended that the obstruction due to the
ri Oza h

an 20 per cent. As
more than 2 h
idee  struc ould not be . . remarks, this was
b“d%'c Stiul(ltuig( B}ll\uthor in his introductory remarks,
mentioned by the

¢ Authol ay State.
already the practice in the Bombay

= en ascertaine
The High Flood Level of 103:25 had beenascertn
local enquiries.

d from

C e qeti stion
: s co-cilicient of friction, suc
for i ation regarding the co- - referred Shri Oza
e o e, ot Ao et i O
: c;)t, lmpgrl 1 u%om: Notes on Subm]eraé (J fnalo ;
aper No. I, - 2. C.Jou .
I;). Ni;}éson, published in Volame V of the I.

: .. N
‘e otatcmuent that, owing to want o

i adirshah’s statcment that, © wero

y SFll‘l 'Ef'all}.all\lld other hydraulie records, vh“(lvlg?-l(xlxttﬂ%;lr:aia N
};)tli(l)lplb);irll‘glazmsul on very rough, "'l’l.‘mxl'm:\tf‘ 11121\\75 "T}i Author
or e, Such designg were alw R e )
onlg‘ltoi)gltbl;x&.th:tlltchis (question might e taken up hy the L R. C

readily agre B
Council in right carnest. )
; 2 recommended by the speaker for hydraulic

The Inglis formul ‘ e
The Ingli in use in Bombay.

calculations was already | ST
P S ad asked for information about the na re
onn bhe'nbogld h(:“iit:,*s. (Tho bed material was ex})?s.c% shg&t
e Do a;,{hth(t’ crofgthc loft bank, and shingle, under-laid with
ock ub t o \ ' i
33]:1“::: a,nc? soft rock, towards the right bank.

}) was inferrc the usual marks
1 (R. L. 106) was inferrcd frol‘n‘
o ifllooc(ll lig‘crlb;u(bl;ided.. 'This flood level (R. L. 106) wa,sl ?:l
Abter the B0 f the bridge. The corresponding upstrcau}' ﬁ?
(dlc:)vgn_lsg;‘e:fs Oca,lculittcd from thc Molesworth formule for aflux,
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The discharge of 46,000 cuseos was calculated for the cross.section
at the bridge site. ‘

Shri Shenoy had pointed out that the cross-section of a river
changed during floods due to the scouring of the bed. This was
true for soft erodible beds. Such a change of cross-section was not
posgible in the case under discussion where the bed was rocky.

Only 4-ton or G-ton buses plied on the bridge and the arch was
strong enough for this traffic. The design was tested for the
I. R. C. loading with a view to knowing its real strength.

While agreeing with Shri Chaadratreya’s suggestion that
there should be separate grants for current repairs to major
bridges, the Author further suggested that separate acecounts should
be kept for the annual maintenance of major bridges.

In reply to Shri Mehta, the Author said that « masonry arch,
vven though submerged, was always stable as the static head due
to afflux was converted into a velocity head and very small uplift

pressurc was exerted. This was counter-balanced by the submerged
weight of the arch and superstructure.

Shri S. B. Joshi had suggested that simultaneous direct ant
tangential stresses acting at a point should be taken into account
while finding out the ultimate stresses. All forces like the direct
vertical load and the shear forces due to horizontal forces had been
taken into account and stresses calculated. The results were given
on page 34 of the Paper.

In reply to Shri K. K. Nambiar, the Author stated that ti«
R. 8. girders were continuous over three equal spans with theijr
ends free.

Smaller spans had been adopted in the new design hecause of
the difficulty of getting the required mild steel round bars for
R. C. C. work or struotural steel for steel girders. The Bombay
P. W. D. had some old R. S. girders which were used in the
re.construction of the bridge.

The openings of 25 feet provided in the new bridge were nol.
considered too narrow for floating trees.

Provision of flooring and aprons, upstreaw und downstream of
the river, for protecting the bed from scour, as suggested by Shri
Subramaniam, would not be a satisfactory and economical
measure in a fast stream with a rocky bed. To house th?
foundationg t_lsep i}t:tg léard rtocik would be better. The piers of
the new bridge ha een taken "int i S an c '
{2nnded Bty o solid rock and hgd hecn

. . ', 8] S
“. drawn np. This might ahviate co
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Lacey’s formula referred to by the speaker wasr ia:f;;;l)‘gicable only
to ailuvial rivers and did not apply to the Deccan .

. tion due to
shri ran bad asked whether the obstrue : .

the zgggil?;.tll‘vel:: had been taken into ufvcm()lni:}éllzh‘{:lil;l:t:l‘:ﬁ
t;he aflux of 2.78 feet. The Author 1'eV€&}l)e t(ilon due to the
heen taken into account and only the N s;rsg th of scour due
structure had heen considered. The lncf‘e(l(]se ot a?luvial heds only.
to the increuse in afflux could apply to S‘L‘n v, ted of hard material
In the case under discussion the hed (onslst] gcour could be
and the effect of an increase in afflux on the x¢
negleoted,

1n conclusion the Author Bug.gef’.bed t,hutf il‘uol;fclg g: f;eﬁdﬁtelf?;;:
should he carefully esamined periodically (Sdlyleaching of mortar,
the raing) with a view fo_detecting dnyf th(; material of the
scouring of the hed, and _deterioration 0} iven to the repairs
structure. Proper attention sh0¥lld then be gcase history of the
revealed to be necessary. l-[‘"’s" t'fllllst 1?;:,rp00fsie;air§ carried out from
3 it, » ion a18, at R . ions
?iﬁgetglt?inzgnlglf:f, shlc))uld be ma‘mta.mled. 1’;[;11:135 roin?:gflgr
should be peribdicall_v examined by actual probings.

' tion and special repairs should be
programme of thorough 1nspe(,‘olont l ‘tnr(“m\}‘)v”ls L holdupe,



Discussion on Paper No. 143,

“ A Small Scale Traffic Survey in New Delﬁi.”*‘
By
C. S. ANANTAPADMANABHAN, n.8c., (Hons.), r.1.a,,
Sunday, Januwary 15, 1950,

‘ ‘Shri S. N. Chakravarti (Chairman) called upon Shri
.S, Anzultzmpzmdm:umbhzm (Author) to introduce the Paper for
discussion, |

Stri C S. Anantapadmanabhan (Author) in introducing his
Paper said that traffic surveys were not anything new. A T'U‘nr;
number of them had been carried out in forcign (:Olnmtrics and (:Q(?l)
in India, several surveys had been carried out, particulayly in’ r'u al
areas. His reasons for presenting his Paper were threefold - e

(1) to point out how success could be achieved even witl
very modest resources ; M

{2) to point out that while ¢xcessive refinements might be
out of place, a degree of accuracy -adequate for
practical purposes could he casily gained by a judici
sclection of procedure ; judicious

(3) to cmphasise, at lcast partially, how the re
surveys could be of practical {x’sc. 16 results of such

From the statistical aspect, there was a danee
one or other of two extremes. Oun the one Iﬁndbc
¢ cian might treat the data at the academic le\(rcl
tests which would not be justified, with naturally dig |
results. On the other hand, the purcly practical { ll(r¥”‘”PT?°1“filng
not appreciate that uny good commensurate with th ;’lrll,o ﬁ’ r_ﬂlgh"
expense involved ever came out of these surveys OTF our and
:)l;ahcved that the present Paper struck the goldgn.m(;mllcbﬁfl::hor
t.hesc two cxtremes, and would at least stimvlate the inte ;(;'tcen
osc who }w_d‘ not h:ad the opportunity of making nrerost of
of the possibilities of traffic surveys. & @ special study

r of diverging to
» the pure statisti-
and apply to them

lTl}e afmpplicgtion of the data colteccied in
analysis of accident statistics given in the I -
would, the Author helieved, givbe an iudicati::t:; tp}ft of the Papor
lities that existed in the direction of the practics ¢ greal possibi-
survey data. practical use of (raffic

the study and thie

T

, ’Pl}b]ishod al pages 47 to 121 of V,
Roaémohg}'es7» Septombor 1040, PE VOl XIV-b of tho Jourual of tho ludiun
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Shri E. A. Nadirshah observed that one of the important
aspects of proper planning of roads was the initial survey of
traffic. The pernsal of the Paper would show that proper attention
had not always heen paid in the past in this direction by the
engincers and the departments concerned.  Though the scheme
started purely as an experiment, the results of the Paper yvould
assist: various other engineers who infended to carry out similar
surveys in their areas in future,

fu this survey, the procedure adopted  was to enumerate
traffic at one junction cveryday and the results were, therefore,
based on the assumption that the amount of traffic did not vary
materially from onc day to another. The finul picture conld not,
therefore, be taken as representative of a single day’s traffic in the
whole city. However, iu view of existing difficulties, the shortage
of funds for instance. the method of simultaneons counts could not
always be adopted.

Tn the speaker’s opinion, it would have been better if the
positions of the counting posts had been shifted from the junctions
to the centre of the road lengths connecting the junctions. This
would have obviated a number of difficulties and resulted in better
accuracy of counts,

v

On page 63, para 2.9, the Author mentioned that one might be
tempted to make an estimate of the total number of cycles in the
whole of the Delhi city by using the known number of cars, motor-
cycles and tongas. According to the speaker there was bound to
be extreme disparity in figures arrived at by this method even as
an academic curiosity. The wide difference between the figures of
the total number of cycles that would be arrived at by this method
and the real figures would be mainly due to the differential move-
ment rate of the cars, motor-cycles and tongas. Thus, a fast
moving vehicle would cross a number of road junctions and, being
allotted a count at cach junction, would be allotted a larger
number of counts in the gross figure. The deduction would proba-
bly be that, in New Delhi, the per vehicle speed and mobility of
the motor-cycle was maximum, next the car, and last of all the
tonga. What abont the cyele, the speaker asked.

Maps IT and LI presented a very interesting picture showing
the intensity of cyecle traffic alone in cach directipmn in thé ‘oity,
separately during the morning and evening ho y
out very clearly one factor : that special atte
to this type of traffic which constituted nes
total amount in this city. g

-

Studying the figures I-a, I-b and I-c, the speaker found that,
in the case of cycles, the wave line of heavy trgiic in; the morning
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repeated itself in a similar manner in the eve
of the mechanically propelled vehicl
not show a similar tendency at
This type of behaviour was
enumerated number of vehic
reasons, but further inves
the wave lines, in the ¢
morning and evenin
such diversity.

ning, while in the case
es, the representative line did
all and followed an irregular course.
attributed by the Author to the
les being too small as one of the many
tigations were necessary to find out why
ase of mechanically propelled vehicles for
g, did not tally and the causes for curves of

Shri Nadirshah concluded by enumerating the wmain points
brought out in the Paper and suggested that a (ode of Procedure
should be recommended by the .Iblrdian Roads Congress (ouncil
for future traffic surveys and road designs therefrom :

1. That proper attention should he paid to the initiaf
survey of traffic before designing a road._ The system
of taking traffic census before designing a road, or
improving existing roads, shon'd be adopted in all hig
cities,

2. That appropriate  funds be made available f(u: the
purpose of traffic survey by the method of simul-
taneous counts so that the results could represent the
exact condition of traflic.

3. That special attention should be paid 1o the segregation
of cycle traffic in the design of the roads, and

4, That statistics of road accidents should be maintained

and the roads improved hy modifying the curvea and
installing suitable road signs to warn the traffic.

Shri R. L. Gursahani felt tha{ the miethod of trafic survey as
adopted was quite suitable for big cities, but for rural roads in
general a simpler method would be needed if the observations were
required to be taken periodically say twice or thrice o vear,
depending upon the volume of traffic af different periods.

2. The five-minute counis on the road-side
owing to various difficulties specially hecause cnough litorate staff
could not be spared for this regular periodical traffic survey which
generally needed to be ohserved for all the twenty-fou)
continuously for a week. It might, howeve ;
day and night counts separately, or the
split up into three periods of morning, m

were not possible

r hours
r, be possible to have
ay observations might. he
id-day and evening.

The observations discussed in the P
) : ; aper gave i
numerical side of census and not. tonnage, ThI()e desgign of :ﬁigkn?:
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of road pavement was based on the tonnage, Where-a.sf t:x:l g‘:a:mel'ggl;
cal features depend on the quality and the volume o .

.& particular-locality, with more or less fixed weights of laden or

: i iv imate
unladen vehicles, the numerical figures might give an approxim
idea of the tonnage also.

it h: rested that two 12 ft.
On page G4, para 3.6, it had been sugges! : 0 12
‘cycle tra(}:)ksgshouldrl))e gubstituted by oncf;.’i-i 1t; Egmzl;ﬁ:étg:t%:s?ll‘lﬁ]it;
ivisi b 1 L5 ft. tracks for non oflice a ic.
(:;&slg)nle()sfd ftto a:ﬁsrognrd of traflic ru'es and the same tra.::dl\ W o;xlll(;
have cycles going in one direction in the morm}ngthar:n’;;ltions
opposite directions in the cvening or cyc.los frop(ll. ho t; bdth énds
would be using the same track for cyclists residing af hoﬁice
and going to office at the opr()losli)te en(i]; artli‘l'(;nwia;etiaf%z office
le, the » ft. track would be under t ay t
E?)z};se(,)f tllx(:) day. This would cause confusion and‘ it would be

difficult to observe traffic rules.

According to Shri J. T. Mehta, the methOdsltemp]I?;j;dalflo;
the traffic survey were sketchy and so were th? r;:su Ss.me ovall @
thihg was worth doing, it was worth doing well. (:idestingtion
results might have been obtained 1f' regular ongx(ri\ arzmner
survey could have been undertaken in an accepted m .

The time of six hours chosen for this small scale tralgi:a:;;x::?;
would not yield reliable data. Different hours‘ (?I‘ coglince Lion of
hours would produce results varying in ncculfi; yc.ombina,tions e
impossible to include all hours, or all pesst oo
hours, for analysis in this study, a most impol t(ud psideration
would be the hours to be selected.  An ?s-houtr1 su h)t, yould have
supplied more reliable data and Shri Mc}.t'a .1;)(1 ?1 t that 8 am.
to 12 a.m. and 3-30 to 7-30 p. m. would have yieldec

Shri K. K. Nambiar congratulated the Artho;'llfl()v}'ezlt?e ‘;l?lrly(;
interesting treatment of this otherwise commonp d.fc»nqi\]e manner,
Author had dealt with the subject in a POII.’PT-EZJIV discusSed
intelligently analysed the factual data, :m(l'scutn i ;atl&xe intensity
the rei’mtionship between the number of amccxdm(jl S a'n S o alse
and nature of traffic. The maps and graphs drawn up
very illuminating.

‘As regards the traffic flow maps, the speakeri hf{((l::; 211'.;;;‘54‘_?:’
tion to offer to the Author. The map with theBt bu; o ki
to show heavier traffic was of coursc useful. 'lllld Lore B S
way of indicating the intensities qf traflic wol e e
three dimensional map as was done in the pl:}m:iné%“es ey, section
of the Highway Transport Research In t{l‘e Unl;tf(z1 ates of Americs.
Such maps would show how traffic ““peaked up rtair

1
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junctions giving the appearance of sky scrapers or lamp posts at
certain crowded junctions. A map like that, exhibited in a glass
case, would be an interesting addition to the Indian Roads Congress
Kxhibition

The suggestion given by the Author in para 3.6 on page 64
deserved serious consideration, viz., that, instead of two cycle
tracks of 12 feet on either side, a single track of 24 feet width
might be provided on one side which could be divided into two
lanes of 16 feet and 8 feet width according to the exigencies of
traffic. Such a system was actually in vogue in Chicago in the
United States of America. Shri Nambiar believed that it was a
8 lane highway divided into 3 lanes for the incoming traffic and
two for the outgoing in the forenoon and the otherway about in
the afternoon. The division was accomplished by ¢ Retractable
kerbs”’, made of wood or concrete and raised or lowered by
hydraulic power. For the common cycle track suggested by the
Author some method had to be devised for rearranging the lane
demarcations in the forenoon and afternoon.

Another suggestion to flatten down the peaks i i
sities was to copy the method adopted for theptraﬁi::ngt;ﬁ)mot:,nzznd
from the Pentagon at Washington. The Pentagon thge Head
quarters of the American Army, was the building with the larea t-:
plinth area in the world. Forty thousand people worked i gte}?
building. About 25 thousand automobiles arrived and d o 3
from the building everyday. If all of them had to a t?parted
leave at ?he same time it would be impossible to re ula,t,“.l:;’e g
8o working hours were staggered in three shifts witgh int:rvr al oi
half an hour between one another for arrivals as well as de ta res
Some such arrangement might be thought of in Delhj b pa,tr by
ﬁ)gs (;)iﬁce houn; lsay, 9-30 a.m. for some, 10 a.m, forys :ngﬁzi.

8. m. or a. m. for others and similarly staggering the

departure timings also to suit. To accom li i
Arvur . ish ¢ iui
daRination survy. ot o Euiup o e L TR and

all oyolists and car owners and tabulati

dafsa obtained in 1§hi§ manner it uvlv?)tli?dg {,};ep;(;:}’glt:-t From the
suitable staggered timings for some of the offices if the 0 work out
not involve any administrative difficulties. The speak Pl‘lc:cess did
a similar suggestion to the Government of Madx}')a ter ad made
;l:)?x lge:a':k in Bust.and Txl-la,m Traffic in the ras to flatten out
hours, in connection with his j ;

the Madras Tramways. bis inspection rep

Regarding the evaluation of the cost of acocidents to th
o

Nation and making out a case f
W10 : or a iati :
Kl:xltlgmgtl:&ietyh Into our roads, S%I:'li.orl)\;:g’bnigra ;]l:e 3m0}1nt for

or that the matter deserved serious refl t.g ced with the
wmentation to the extont possible, ellection and imple-
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The Author, in reply, said that, as had been mentioned in
the Paper, the survey was purely an experimental effort. It was
gratifying to find that it was possible to extract some useful
results out of such purely experimental efforts.

Shri Nadirshah’s criticism that the final picture could not be
taken as representative of a single day’s traffic in the whole city
was of a minor nature. This did not detract much from the value
of the final results because ultimately, if any use of this data for
planning purposes was to be made, it would be necessary to allow
a margin greater than the daily range of fluctuations and it would
not make any material difference if counts were taken at one point
on one day and at another the next day, or at different points in a
single day.

The fluctuations in the tigures for motor vehicles as obtained
in the morning and evening counts were probably due to the small
numbers counted. According to the principles of statistics, as the
number of cases decreased the proportionate error due to random
fluctuations increased. Another possible reason was that different
types of vehicles other than bicycles were grouped together. The
Author was not sure whether a deeper examination of this point
would help much. In the case of motor cars, and motor cycles all
the people did not go to office exactly at the peak period: some
might go ten minutes earlier and others later. |

Shri Gursahanj’s criticism about two lanes, had been replied
by Shri Nambiar. The Author believed that in some foreign
countries the flow of trafic was controlled, for example in some
streets there was traffic flow in one direction in the morning and in
the reverse direction in the evening.

Shri Mehta had suggested that because of the unsuitability
of the period chosen the results obtained were not accurate. The
accuracy did not depend on the period at all ; it depended only on
the accuracy of counting. The graphs in the Paper would show
that the period selocted was suitable. [n any case, it was only a
matter of detail. ’

The Chairman, in his concluding remarks, thanked the
Author for his intercsting Paper. Engineers had heard about
traffic surveys and had, on occasion, utilized them for desaigning
roads. While many had been talking about the subject for years,
he had his own doubts whether all had really taken the trouble to
find out what type of information would really give them ideas
about highway design. o much was heard abon! American bocks
and papers on traffic surveys but he was not aware vhat any use of
such surveys had been made in Indis. In the United Provinces a
lot  of work had been done in this connexion and statistics of
traffic during 24-hour oount periods at 160 stations had . beééh
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collected, . .The net result of all tha
BRI twa.stht
ﬁ;’actwa’llily & toom-iull—‘ha.d been colIecttdaanmdasliagfbpapem‘-
ere without any use being made of them because of g} een lying
presented by the neccssity for sifting the data, Andeoxﬁryok}:::-

this problem had been tackied i .
use could be made of the da.fa.. would it bo possible to decide what

Some speakers had commented tha )

13y tho Author, might not give a co;l;l}:;g) r’_(:ic::a,ozfzst;uggested
problems. The Chairman was sure that it would not. B : reiRe
resort was had to some sort of system like ‘sa.mi)lin 5 lll(liless
attempt was p)ado to get actual statisticul figures oneg“ oal':}d %n
confronted with the same mass of papers as the s eake .
confronted with in the United Provincos. About 10 cﬁlrks: ;xm(;
been set the task of sifti ng the data and they had said that th&

could complete the work in six months, i

. As regards the period of survey, the s .
Author’s suggestion about sclecting s;sc:me hol;)lerzsziligrziﬁ?l W}th the
out surveys by turns — for example, at one time \;l{ere tl ottt
goes in one direction and at another when it goes j 1e traflic
dxrec_tlop. By this process of sampling it would bg 1{1b another
certain ideas which could be of great use in design I,’l?ﬁsl le to get
was of the opinion that in the imtia] stages OVen{Dif h ¢ Chairman
25 per cent accuracy, it would not matter go much ere was only
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of that well to-remedy the leakage.

Discussion on Paper No. 144.
‘“*Well Foundations of the Kathjuri Bridge.”’*
By
S. N, Gurra
Sunday, Januvary 15, 1959.

Shri A. N. Chopra (Chairman) called upon Shri S. N. Gupta,
the Author, to introduca his Paper for discussion.

Shri S. N. Gupta, (Author) in his introductory remarks,
gave a brief summary of the Paper which was descriptive in
character and did not deal with the details of the design.

__Shri E. A. Nadirshah askcd whether the pneumatic well
sinking process was considered for the foundation work of this
bridgo. and the reasons that led to the preference for open well
sinking The pucumatic process might have been more efficient
and more econcmical for at least some of the piers. The Author
might give some cost figures for open well sinking per foot depth.

Information about the weight of the gelignite charge which
was normally used in order to facilitate sinking, and the heaviest
charge that would be considercd safe would also be useful. The
speaker believed that blasting would be a usefulexpedient to speed
up work even at the earlier stages of sinking and would be quite
safe if properly used. He also wanted to know the percentage of
plums used in the 1 : 3: 6 concrete in the steining.

From para 8.1, it would appear that the sand used in the
concrete was tested for bulking just once, and an addition of
20 per cent was authorized to allow for bulking. As the moisture
oontent in the sand varied from batch to batch and from hour to
hour, it would have been desirable to carry out more frequent tests
for bulking. Theso tests were simple and quickly performed with
the aid of suitable appatatus. Follow-up tests to confirm the
quality of the concrete produced, made at every stage of the work,
were, however, a satisfactory feature of the work.

. Avft(\ar‘well No. 2 was plugged with 1 : 3 : 6 concrete and water
pumped out, it was found that water continned to 0o0ze through
the plug. The Author might describe the steps taken in the case

[y

* Published at pages 163 to 192 of Vol. XIV-2 of the Journal of the In
Rouds Qungress, December 1949, . -
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The speaker wanted to know the i
that the plug concrete laid under wgltlziag;,u;_:: &:':k:fnt;o ensure
vised buckets was properly levelled and that no cavit; e impro-
were left in the concrete. = Were any divers sent d 1ties or voids
to time to see that no weak spots were left ? own from time

Dr. R. K. N. Iyengar did not a i
the synopsis of the Paper on page fggge X)Thatdh
sinking: that the river remained dry for most
suggested that the correct reason would be that
was thought to be suitable and comparative)
strata of ordinary sand and clayey soil expecteg

€ reason given in
opting open well
of the year. He
open well sinking
eéconomical in the
to be encountered.

He wanted to know the size of th ; R
sinking and'Said that on the Kalabaezhexg&sglzeoshar;:ﬁs used in
where blasting was extensively used, generally 1 toerlb e Indn'xs,
nite was used at a time and some times even one )ouéd d of ge!n -
upon the strata and obstructions met with. 1‘5 w: > Copending
prising that the services of experienced divers cosufgther sur-
procured, even on such an important work. Divers w 13% be
been most _usefu} for the proper laying of oxplosive chou hla,ve
for periodical inspection when difficulties were ex eri”‘fgeﬂdd!{d
sinki]x:g. rI‘.he negdblfor di:;ars was again felt wheg g::lf: we:ﬂ
cau up in san ows and could 4
(pn.rga 10'2.4). not be released for g long time

Dr. Iyengar suggested that two other i
been advantageously adopted for sinking :ﬁp?;ﬁgt.’ (1°°Illd have
compressed air jets, and (2) inclined rail cutters or chi )l water or
ocould have be.en.used to operate the water jots at or n se 8. Divers
ing edge both inside and outside the wells (the jots bej ta,é the outt.
£ inch or 1 inch nozzles, the quantity of water discgg tted with
about 150 gallons per minute with pressureg up to b‘“ged being
per square inch). This would have helped 1o ) cery 1 L 20 Ibe.
clay and thus re_duce the skin friction The inclioozen t_he sticky
would have dug into the stiff clay near the cutti 7 ednil outters
up the soil which could then have been eagily d'::igg:ggoz :nd torn

The speaker thought that b
chart, t_he possibility of Artesian th?o; it)r;?ll(; E;:: dy bOf the boring
and euitable precautions taken in time, a'o:e eon foreseen
known to have occurred in the past from sj ; aocidents were
foundation work on other bridges. wch cauges during

He suggested that for rectifying aang.
ledge op the high side, ('!Ccenfri(: “’fbdg::)g ?m';‘;?hma.tmn pf kent.
and less on the low side), water Jets to Ioernmt‘ tno bigh side

anoesional light explosive oharges (more op the hig
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on the low) would suroly have giveu far better results, as had been
observed during foundation work on the Kalabagh bridge on the
[ndus and the Ava bridge on the [rrawady.

He thought that separate plant shonld be reserved for the
important work of load testing of wells, so that this did not have
to wait for the slack season or be otherwise delayed.

He asked whether the thicker bottom plugs in 1: 2: 4 cement
concrete mentioned in para 13.3 were tested for water-tightness
after allowing the concrete to set.

The top plug was stated (para 13.5) to consist of one foot of
1:3:6cement conerete. This thickness appeared to be insuffi-
cient ; two to three feet thick plugs would have been better.

While the average power used in well sinking had been given
(pura 14.1), it would have been useful to give figures of the cost of
sinking, a8 also comparative charts showing sinking costa on the
various wells.

Shri Sachindra Nath Gupta referred to the method of
testing the wells. The test loads were said to have been designed
to give the same unit pressurc under the steining as would have
developed under the whole area of the well when plugged. This
was apparently based on the assumption that the inside sloping
face of the curb was supported to its full height on earth whose
bearing resistance was to be tested. Probably this never happen-
ed as thoe sinkage under the test load wasz not tore than six inches.
The result would, therefore, give a lower bearing power than the
correct figure for the strata under test. If it were argued that
the sand filling under the well curb, which for practical purposes
should be treated as confined sand, transmitted the pressure to
the earth below for the entire cross-section of the steining, the
area of earth that would be brought into play to resist the load
would be larger than that of the steining. The result indicated
would, therefore, be an exaggerated figure.

With reference to the sand fillinz of a well before applying
the test load, he asked if there was any alternative or cheaper
meothod. Had load testing been cver dune without sand-filling ?

He aiso wanted to know whether a well had ever been tested
under o test load equal to the full load that was likely to come
over the capping slab when the superstructure had been com-
pleted. If so, under what circumstances had such a test been

carried out?

The objeot of load testing was to determine the bearing resis=
tance of the soil in the sump. This might possibly be done by a
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gimple bearing test with a plate two square feet in area. This
might not be feasible in deep wells but might conveniently be
adopted in shallow wells. He wanted to have the views of more
expericuced Members on this suggestion.

With reference to the final sand filling above the bottom plug
in the completed well he asked whether this sand filling could not
be eliminated, thus releasing the dead load on the bottom plug
without detrimental effect on tho steining due to pressure from
outside. He understood that the practice in America was to keep
the wells empty or to fill them up with water. There were obvious
defects in both these methods but he wanted to find out the prac.
tice prevalent in the U. S. A. as well as the reasons and objects of

that practice.

Shri H. G. Verma congratulated the Author on bringing out
_an excellent Paper which was speciall:y welcome at a time when
the country was embarking on » big bridging programme.

The main cause of the difficulties experienced in sinking the
wells in the case described in the Paper was the adoption of twin
circular wells which should not be used when they have to pierce
dense or hard clay. The unequal distance of the cutting edge from
the dredger action always caused trouble in clayey strata. When

the boring chart revealed dense clayey strata, single circular wells

should have been adopted.

Another fault lay in the design of the curb. The angle of the
curb at the cutting edge was about 40 degrees. It ghould have
been about 30 de.recs. The object of the well curb was to push
forward the earth into the dredge hole and it was obvious thu}, the
steeper the angle the better the work done by the curb.

Horizontal reinforcement in the well steining was nowhere
mentioned in the Paper. The speaker was of the opinion that
horizontal reinforcement in the form of half-inch lliiok mild steel
plates should be provided ut every ten feet to keep t‘hé sushension
rods in position. This would also be useful when some une;r: ted
stresses developed from unforeseen circumstances pee

He did not agree with the Author’s view that the use of ¢
sives in well sinking was not safe. In the U, P., a bridge ¢ <
Asan river in the Dehra Dun disiriet collapsed in 1047 !f"hoverft e
out of ten spans of 50 feet were damaged. In reconst’ruct(i’ge (:;lr
site of the piers was chunged by altering the spans; still {:, 10
magonry blocks of the old bridge were met with ,ut‘ twel ea\;y
eighteen feet depth below the bed. Various methods (;f lv)v Vlf, o
these blocks and removing the obstruction were tried 0 rea m(;l;

~adopted was to hammer the block witl - Une metho

h & ninety. i
fifteen feet length sharpened at one end and var?;%dv:ﬁg (;f:tl::::

xplo-
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winch, 1t was lifted and dropped with a heavy jerk. T'his method
was useful when the obstruction was not very big. In the case of
large obstractions blasting had to be done on « large scale Services
of deep sci divers had to be requisitioned to drill holes in the
blocks. In spite of ropeated blasting no damage had been noticed
in the wells. The only precaution taken was that the holes were
not made too near the well periphery.

Where, however, extensive blasting had to be done. or heavy
kentledge had to be used, it might pay to increase the thickness of
the steining. Many aunthorities advocated heavy wells as they
wore oasy to sink and saved money, labour ant time by reducing
the use of the varions sinkiny devices.

He failed {o understand why the services of a diver were not
requisitioned. Divers were not dificult to obtain and were very
useful. On a work lasting for some time it might even be possible
to train Jocal men, as was done on the Asan.

On page 1657 the Author had hinted that Artesian action could
possibly be anticipated from the boring charts. How could this
be done

The speaker pointed vut that a plumb bob or a level should
not be used in the construction of foundation wells. The well
magonry should be built in a straight line from the bottom to the
top. Very often the mistake was committed that masonry on &
tilted well was faidd vertically. This mistake had to be avoided
a8 otherwise sinking became very difficult and the well shifted
laterully. This could be one of the reasons of the abnormally
high shift of 2.5 feet in well No, 13.

When a well tilted on account of an obstruction under the curb,
several methods for reducing the cant and removing the obstruc.
tion could bo used in addition to those mentioned by the Author.
To prevent turther tilt as the dredger worked. the well was, in one
case known to the speaker, pulled by a crab winch on the raised
side by means of a wire rope wrapped round the well with vertical
sleeper packing between the rope and the well steining. Therope
was tightened every time the well was straightened by dredger
action on this sido. At the same time the tilted side of the well
was pushed by struts and wedges and the well was loudgd heavily
on the rajsed side. The lowered side was held up by iron hooks
placed under the curb and kept tight with a rope worked by a
steam winch.

Referring to sand blows, the speaker eaid that they were
common when the well was light and the remedy lay in making

16
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the well as heavy as possible. A well usually gave trouble when
it left sand and entered clay. The trouble occurred one or two
feet above the clay and the reason was that even if the strata were
level, sand always found it easier to run in under some part of the
well curb. If the strata were not level, the matters became worse.
Sand blows necessitated dredging the dredged stnff over and over
again and sinking stopped.

A method successfully used to prevent blows was to load the
well before it reached the clay strata. Such strata were known
from the boring charts aad if loading were done in time, sand
blowing might be eliminated completely.

The specifications for the design of the bridge laid down (page
183) that the top of the steining shounld not be higher than six
inches above the lowest water lcvel in the dry season. Why had
this condition been included? The top of the steining should be
about one to two feet above the low water level. This would
enable the maintenance engineer to see for himself how the piers
stood on the wells. No engineer who had placed his wells true
and sunk them straight would have any objection to this and if
the piers were badly placed on the well tops it was all the more
reason for the maintenance engineer to be able to see,

Shri D. N. Ghosh thought that the steinin
peared to be too light and should have been ma
avoid the necessity of heavy kentledge which wa
ed the work. He requested the Author to fu
the figures showing the sinking effort on which
steining was based and the actual eflort nece

g a8 designed ap-
de thicker 8o ag tl,)o
8 costly and delay-
raish, if possible,

the design of the
8sary during sinking.

Shri S. K. Mitra wanted to know whether the i
. . . . wat .
side the wells in which Artesian action was experiencederrl:xz:]inl:d

constantly higher than the river water level of 47
true criterion of Artesian action, 00. This was the

He thought that the concrete
ed down to the well cap
tension there,

_ piers should have been anchor-
in order to counteract any possible

q Sll)ll'(i1 S. K. Ghosh said that the caus
escribed in para 1021, were m

nature but nopmention had been ma(?;eo;)rﬂ::ssnfafin zgeuera;
tilt in an oblong well of this type with 4 “dmughtsma:";se :
of circular dredging holes "—to quote Sir Francis § pair
*“When the dredging holes were so designed that the drer()ininng'
tool could not equally nearly approach all parts of the cut%i ¢
gdye, . two pernicious hummocks of undredged material wel;%

€8 giving rise to cant, as
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apt to occur, perhaps for a few minutes only at a time, at
XX (See Fig. 1). But these :
few minutes or fow seconds X

wight be very fatal, for S
when the well took its _——
next jump downwards it / N
balanced itself on these % )
two hummocks. One of ‘

the hummocks sometimes ‘\\ /
broke down before the N 7
other, and the well tilted "~

over towards one side.” X

The tilt and shift were
found to occur mainly when FiG. 1
the cutting edge was passing through stiff black clay in which the
hummocks were most likely to form. 'The table (on page 169) of
shift and cant across the well (probably those along the well
were not worth mention) supported the speaker’s view that the‘
adoption of this particular type of well was not a very happy
choice for the kind of strata the well had to sink through.

_ The method of rectifying cant by fixing props on the leaning
side could not be expocted to be effective as with the next down-
ward jump of the well the strongest strut was sure tO give way.
A system of two inclined struts AB and BC, hinged at B and
loaded (as shown in Fig. 2) would exert a steady push on the well

LEANIRG WELY
/

FIG. 2

and would automatically adjust itself as the well sapk. The device
was, howover, effective only in the casc of small tilts.

The proposal (para 13-2) to undercut the well curb and form
a concrete bulb plug should not have been ponsxdcred at all as
this would surely be impossible nnless the _demgn of tp'é“weﬂ was
80 bad that, even aftor complete de-watering, the weight of the
steining would not overcome the skin friction. ,
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Criticising the method of concreting the plug under water,
the speaker described his personal experience that sometimes the
concrete did not leave the container just when it wag being pulled
up but suddenly dropped down when the box had been re%ised up
several feet. Consequently the ingredients of concrete were badly
segregated. The oozing of water through the hotton ;
tioned by the Author, might have heen due to the |,
concrete resulting from this method of dcpositing it.

1 plugs, men-
ad quality of

The ** Contractor's method " of placing concrete thr
pipe would have been much more satisfactory
in West Bengal had shown.

ough a

8 recent exporience

The Author had stated that the wells had been designed fo
soil bearing capacity of 7 tons per sq. ft. and in order to te tr‘:
well No. 6 was subjected to a load of 1,200 tons. Presumin :h lt‘
the water in the well pockets was allowed to remain where ﬁ,’ WB‘
and that the resistance due to skin friction in this condition was
just sufficient to hold the weight of the steining, the Speakgs
found, from the data available, that the pressure under the are:
of the steining caused by the superimposed load of | 200 tons waQ
only 44 tons per 8q. foot and not 7 tons, yen with this reduced
pressure of 44 tons, 25 feet of sand filling, montioned in para
12:2, appeared to berather too small to prevent upheaval (P o
vided the frictional resistance of the column of s;\,,,df e P "
come into play when there was atendency to upheaval woprs nW()lu
ted). He wanted to know how the depth of 25 foet of - :ibﬁl(l}ghec(i
been arrived at. and- a

Shri S. B. Joshi expressed his proforonce for
outting edge made of two steel plates—the outer o1
of a cylinder and the inner one in the shape of a fr
instead of an angle iron cutting edge as described 1

4 wodge shaped
10 in the shape
1stum of a cone,
n the Paper.
Referrlingkto the tests given in Tahle |
the test blocks were removed before the gy ;
period of 21 or 28 days for sending them t?’”;\ul‘i};)o:; fthetcut:mg
beozuse it appeared from the Table that the date of te‘):‘ esting,
exactly 21 or 28 days after the respective dates of monnjdt? ing w;lm
result might be unsatisfactory curing unless special m t}lxn% The
adopted for curing the blocks in transit from o WOrke 1ods were
Alipore Test House hundreds of mileg away. site to the

The Author hafd stated that kentlcdgc loading was adopted
only after dewatering and blasting had {aileq to prodncg ogtg&
factory results. Shri Joshi thought that loading should havesbe ; >

® Paper No. 103 entitled “VADo‘qi:.,;xw;m;) N‘“ L o T e
Bridge ? by J. Chambars and dfscusxiu(lmlr,n],m-g,:ﬁ‘;:};g:“:;l‘ of the Purnabhave
Yolgme X—1845-46. ’ odin tho LR.C Jourosl,

he inquired whether
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resorted to before dewitering and blasting.  Dewatering 1nvolved
Lo some extent a risk of sand blows and tilting of the well. So
also blasting was & very dangerous procedure to adopt and
should he discouraged as fur as possible since, if some mistake
were made, the steining iteell was likely to be cracked.

Regarding sand biows, Shri Joshi expressed the opinion that,
one of the many reasons for sand blows was the difference in level
between the water in the well and outside, the difference being
ereated by dewatering oither hy pnmping or by the water being
taken out during dredging.

Shri Joshi thought that cant and shift could be very well
analysed and controlled if the following observitions were made
from day to day () the displacement of the well-top centre across
the well (b) displacement of the well-top centre along the well and
(¢) inclination of the steining with the vertical. rom the obser-
vations taken from day to day it was always easy to locate geome-
trically the centre of rotation of the well and knowledge of this
would be of great valuc in devising measures for arresting the Shift
a8 well a8 the Cant. 'Ihese observations also gave a complete
picture of the shift of the ecentre of the bottom of the well.

Regarding bearing capacity of the soil, Shri Joshi thought
that it would not be possible to get the correct bearing capacity
from test samples sent for testing to a Test House because the
bearing capacity depended upon so many factors such as the
orientation of the test sample in the foundation, its moisture con-
tent, its size, and the damage done to it during its removal from
the foundation bed. If at all any sample were to be tested, it
would be much better to take the test on the site of the bridge.

Regarding load tests, Shri Joshi asked what the result would
be if the well were not filled with sand during the test. The cor-
rect toat load could hoe found, according to the speaker, by the
following expression :

(Sectional Arca of steining x Bearing capiw'ity') + (Outer
area of the well steining already sunk x Frictional resis-
tance per square foot).

The resistance per square foot would be of the order of 4 to 6
cwt. per sq. ft. It would be very useful if data were maintained
regarding the sinking cffort from time to time.

Shri Joshi cndorsed the Author’'s observations in para 15
regarding the false public belief that humfm sacrifices were requi-
red for the successful construction of a bridge. :
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The Author, in a written reply to the dj .

that some members appeared frm}x’l their cg;?;‘?::gn; ortextnail;:’(:
appreciated that contractors had been permitted to sub 'to 1ter-
native designs for this bridge when making their tende mi I: e -
left to the discretion of the contractor in this case ri- 0 w;
should use thick steinings and save on kentleqd e io dv_v e ex;h.e
steinings and rely on special sinking deviges, [tg Wa: ]mg or | ::)
the contractor to employ or not employ divers ot ,h'u ::io open
In this case the contractors were a very experienced ;iﬂ 1scretloxli.
built a great number of bridges in India agpq disoreti rm who ha
details of the work was rightly Jeft to them retion regarding

With reference to the question
it was found that well sintlldng on ?hl‘;:dbgﬁ ghri Nadir Shah,
Rs 400 per foot. Pneumatic sinking wag expegcte:;o“ Re. 350 tﬁ
more. The same contractor had done well einl;' t}? cost muo
matic process on the Assam Rail Link roj tlng y the pneu-
came to about Re 5,000 per foot depth. Ject where the cost

The beaviest blasting charge which
depend on the nature of the strata, the ggg:ﬁt?:nl;ss ddsa.felyiwoukl)d
charge was applied, the depth of the sump, the dn‘ ot of the
well, etc., ete. In this case the usua) charg’e w aotor o ?
gelignite (six sticks to the pound) as two sticks o

Fifteen to twenty per cent p) .
concrete in the steining. Plums wero uged jn the | : 3:6

The extra percentage of sand aj
obtained from frequent bulkage &;gsw e?vl:vi:;;

the average figure
bearing in mind all the factors men

: were carried out
tioned by Shyj Nadir Shab.

g of water through ¢
another four fegt. olfml l:

" Plugging under water wag g
results obtained justified the Pl‘Oceosl;e b’IS"h
some of the wells were de.watered com
oozing was noticed.

In well No. 2, the nozin
plug was stopped by adding : 3 : 6 concrete

2 : 4 concrete.

8xpert labour and the
l 18 was confirmed when
Pletely and no appreciable

* Replying to Dr. Iyengar s .
the river remained dryyforgt,h'e t:(il OA?éxtngihsald thg,t the fact that
one of the main factors in f;\,vOur of open w ﬁ worlfmg 80080 Was
bgen a permanent depth (say 15 to 9 fect,)e famkmg, Had there
site, some other means would Probably h ol water at t_he bridge
the same strata. Y have been considered for

All the expedients suggested
sinking work had been tried Wheney the apeuke; to facilitate the

. ver t .
sary or expected to be effective, hey wore considered neces-
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The methods suggested by the speaker for rectifying cant
were well known and had been tried and most of them had been
mentioned in the Paper.

If Dr. lyengar had really studied the boring charts on page 182
he wonld have found that the preliminary bores did not go down
to the Artesian strata at’all. These bores went down to the depth
of the piers of the railway bridge 800 ft. upstream on which no
Artesian aotion had been encountered. There was thus no reason
to anticipate such action. Once the existence of the water beat-
ing strata was known, all precautions were taken. Deoeper found.
ations for this bridge than thosc of the railway bridge were
considered only when this strata was discovered.

When equipment was not fully available for essential construe-
tion work, it was not easily possible to keep it standing by, as
suggested by the speaker, for the occasional testing of the wells.

1t would be interesting to know how the speaker got his figure
of 2 or 3 ft. for the thickness of the top plug. Probably ke had
overlooked the reinforced concrete capping which was to come
over the plug. The thickness of the plng hardly mattered in fact.
as the well cap was designed to span across the dredge holes with.
out reliance on support from any filling muterial.  He would be
interested to know that some of the wells had no top plugs at all
i.e.,, when they were left hollow (without the sand filling).

Shri Sachindra Nath Gupta seemed to object to certain
assumptions made in designing the test lond. Some ussumptions
approximating to actual conditions obtaining after plugging would
have to be made in any case. If it was remembered that the sand
filling inside the wells did not heave during the tests and thus
balanced the test load transmitted through the steining, the
speaker would agree that the assumption that the test load was
taken up by an area equal to cross-secction of the steining was
justified. In any case the method adopted apnpeared to be the
hearest approximation to actual conditions. *

Sand, being uvailable locally and {ree of cost, wasthe cheapest
material for filling in for the test. The resultsof applying the test
load without sand filling were obvious; the well would sink as
ander kentledge.

One of the wells had actually been tested under u load of 1,800
tons gradually increased in 100-ton stages, witbout any detrimental
effects. This test load would roughly correspond to the full load
that was likely to come on a capping slab after the bridge had
been completed.
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A simple bearing test with a 2 8q. ft. plate, besides not being
feasible, would not do in such cases unless steps were taken to
ensure that there was no heaving up around the plate when fully
loaded.

The speaker's concern for the bottom plug was really mis-
placed. A littlo reflection would show that the sand filling actually
helped this plug by counteracting the thrust below it,. Keeping
the wells empty had been tried on bridges elsewhere and some
wells on this work were also being left cmpty.

The art and science of well sinking on a large scale was
developed in this country. The West actually looked to India for
precedents in this type of work. The Author expected the
speaker, who had been a member of one of the Indian delegations
to America, to give information about American practice,

In quoting this the Author presumed that Shri Verma meant
two separate circular wells so strongly denounced by Spring and
not just one circular well about 35 ft. in diameter, which no doubt
would have driven Spring mad with righteous indignation and
drawn some real invective from his pen.

In the official designof the curb an angle of about 3
had been proposcd for the cutting edge. The cuttin
constructed was the contractor’s design. The eflfective
curb taken as a whole was, however, not materially dj
that suggested by Shri Verma.,

3 degreey
g edge as
angle of the
fferent from

Horizontal reinforcement in the well steining w
mentioned because the Paper did not gointo all the g
design. Actually | inch diameter bars at 2 {1 inte
as horizontal reinforcement in the steining, aq)
plates (width not mentioned) at every 10 ff
not have been equally effective,

48 nowhere
etails of the
ryuls were used
f inch mild stee)
U8 Suggested, woyld

The use of explosives seemed to exercite the myj '
A 3 ¢ minds of
Members. .L.ven those who had taken part, in the discussion feliﬁ
different opinions. While Shri Verma would

. g h blagt hj
others like Shri Joshi thought blasting to he 4 mo;: vfi?h;e(;z:é
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process to be used only when unavoidable. The Author had, hgw-
over, already replied to this point: they were not afraid of using
explosives on this work but exercised restraint in their use.

The Author regretted the impression created in the minds of
the Mombers that divers were not available at any stage of the
work  The rofrrences in the Paper were only to the initial stages
of the work. Subsequently diving machines and divers were used
on the work.

The presumption that the masonry of well No. 13 was
Probably not built in a straicht line, thus giving rise to a shift of
2} ft was not correct. All wells were built straight

Cant and shift had developed in some of the wells on this
bridge work only when they had gone far down and when nothing
very effective could really be done*. It had been noticed that
Most of the corrective methods were useful only in the early
stages of the work.

Regarding the sugrestion that sand blows occurred generally
when the we!l curh was going throu:h sand and was one or two
feet abhove o clay stratum, it should be mentionad that the wells
on this work had not given any trouble at that stage.

Dealing with thoe remark that it would be helpful to the
maintenance men if the top of the steining were one or two feet
above low water lovel and not merely six inches, the Author
mentioned that the river bed was practically dry most of the
time,

Shri D. N. Ghosh was correct when he said that a heavy
well was easier tosink. The offcial design provided for a 4 ft
104 in. thick steining but the firm whose tender was accepted had
quoted for wells with a 3 1t steining. This was 'approved as there
Was no objection from other considerations. lhe firm was well
within itg rights to weigh the comparative economies qf a h.eavy
and costly steining in all the wells against a lighter steining in all
wells with an occasional heavy kentledge on a few of them. The
Author wag, however, convinced that a heavier steining would
have proved better and more economical on the whole.

The Artesian conditinns met with were truly Artesian in the
terms of the criterion laid down by Shri S. K. Mitra.

In designing the piers buoyaney had been fully allowed for
and np anchorage had been found necessary as no tension was
found to develop according to calculations.

- o e
*Pulling tho top of tho wo!l Lad boeen Ql'ft‘(l ~u weolla Nu, 16 and 16 after the
Congress Sossion witheut any sppreciub'o impravement.

¥
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Replying to Shri S. K. Ghosh the Author disclosed that the
oﬁgml design was a twin octagonal well, as recommended by
Spring. That would have avoided the formation of hummocks.

The ingenious method of finged struts, loaded at the hinee.
for removing cant, though very attractive on paper would not
perhaps have been practicable on a work of this maognitude where
wells went down as much as 100 ft or more. Sh i Ghosh had him-
self admitted the limitations of his sugueation.

Referring to the objection to the very i

. ) . y idea of a bulb pluz,
the Author mentioned that it was frequently possible to de.vgater
wells completely when sunk through a good depth of hard clay.

With regard to the suggestions that the ‘‘contractor's
method” used on the Purnabhava bridge in Bengal would have
been more successful in depositing concrete at the bottom of the
well, the Author thought that it was difficult to claim perfection
for any method of depositing concrete under water. Som®
disper-al of cement was bound to occur. The method adopted on
the work gave quite satisfactory results. Tp any case, the Author
felt that the comparison of the Kathjuri brideo ‘wells. which were
about a 100 ft deen, with the tiny 30-ft wells of the Purnabhava
bridge was not appropriate,

The test !O.Mi Of.IZQOO tons was designed to simulate actual
working conditions giving stregses slightly in excess of thore which
would develop under the expected ful] ‘superimposed load. The
depth of the sand fill was obtaineq from the usual Rankine’s
lllneth.Od f:{tﬁgdslnngd tﬁ}}(l) ddepth of fOllndut,i()ns_ As there was no

and. .
t:‘:;:r‘egbeen justificd, uring tests, the assumption would appear

Shri S. B. Joshi’s suggesting about . .

N the design of the cutting

edge was & matter of detail. Tp, function ofg the edge woald
remain unaffected.

T1§e Alipore .Te.st Housp was only a night's journey from the
Hlorkfmte. N?i sgecl%lh C"gl‘"gk arrangements on the journey were
erefore, needed. e blocks we lipore were,
night of the curing period. re sent to Alipore on the last

The usual procedure was tq 5 .
s : pply kentledge before rosort;
to othpr sinking dev1c_es. But ~when all the available kcntlredgg
material was already in use, thig sequence could not be observed
on newly star'te'd wells und other devices were naturally ado ted
instead of waiting till kentledge coyig be roloased v adop

Detailed observations regardip .
all the wells and measures were 5 d% ;‘;r:itt?go;ﬁ?] “;(;lre dt;aken on
soon as they were noticed, e defects as
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The testing of soil samples in the laboratory was subsidiary to
the full scale load tests and was carried out only to find out
whether it would be pussible to correlate the laboratory and field
results.

The factors suggested for caleulating the test load were taken
into account. Under conditions of scour, the frictional resistance
would decrease or disappear to a great extent but then buoyancy
would come into play. Still one well was tested under 1,500 tons,

as already stated.

Shri A. N. Chopra (Chairman), concluding the discussion,
said that the work on the Kathjuri Bridge was in progress with the
Author as resident engineer and expressed the hope that he would
be bencfitted in his future work by the comments made by so

many engineers.

He mentioned that two types of foundations were adopted on
two bridees under construction simultancously : twin wells on the
Kathjuri bridge and double circular s parate wells on the Kuakhai
bridge. These two types of wells suited the bed materials in the

respective rivers.

He hoped that further Papers describing the construction
would be read at the Congress Scssions after the Kathjuri bridge
was completed,

WRITTEN CON'IRIBUTION.

Shri K. A, N. Chetty, in his written comments, presumed that
Lﬂcey's formula had been adopted in designing the foundations
4nd wanted to know the silt factor assumed. As different soils
were met with at different depths. he wanted to know which of
the soils should bo taken into account for this purpose. While
¢oncrete with 10 in. plums might be good enough in mass concrete
foundations, Shri Chetty doubted if it would be an improvement
on homogeneous concrete for steining work.

The cutting edge for the curbs seemed to be of anunduly
he&Vy section. Ho requested the Author to say whether there
were any special reasons for adopting such a heavy section.

Other questions on which he desired to have information
were ‘—

(1) Were wells taken to one third more than ths seour
depth from the maximum flood level even in stiff clay ?

(2} What spocial considerations had led to the adoption of
this type of well? Two independent rectangular wells with
rounded corners might possibly have been easier to tackle.



522 D1s0UssioN oN WEeLL FOUNDATION oF THE
KATHIURT BRIEGE

AUTHOR’S REPLY.

Lacey’s formula for determining the depth of scour was taken
into account using a silt factor of about unity. As, however, silt
and sand did not go down to the maximum depth of scour as
found by Lacey’s method, other considerations determined the
depth of foundations.

In such caces where the nature of the strata varied, the silt
aotor assumed in the calculations would be an' average figure
derived from the silt factors of the different strata actually met
with and the depths of these strata. The figure adopted would
depend on the judgement of the designer.

. A3 ft steining was thick enough to parmit the use of plums
without adversely affecting the strength of the structure.

The cutting edge design used was normal for such wells.

The rule for taking wells to deptb of one third more than the
scour depth does not ordinarily apply to wells sunk through clay
strata. But such wells have to be taken down to a reasonable
depth below scour to give effective grip for stabilivy.

The suggestion about two independent wells had already been
dealt with in reply to Shri H. G. Verma.

Discussion on Paper No. 145.
« Stability of Densified Soil under Adverse
Moisture Conditions.”*
By
SacHinDRA NatH GUPTA

Monday, Janvary 16, 1350.

Shri B, S. Pari (Chairman) called upon Shri 8. N. Gupta,
the Author, to introduce his Paper.

Shri Sachindra Nath Gupta (Author, i'ntror;iucixmr the Pnpe.r,
8aid that the problem of highway construction was more acute in
areas with heavy rainfall, high water table, and bad _dreunage
conditions, than in areas which were more favo.ured in thvose
respects. In the Author's State, namely 'the deltaic urea of West

engal, and in some parts of South India it was necessary 10 select
80ils which should be able to withstand the detrimental effects of
excessive moisture, both surface and underground.

In the United States of America. the Author got an oppor-
tunity to make an original study on some aspects of §ml science,
and naturally he turncd his attention to this subject, Thetime at
his disj osal was limited and the study could not boh very 9.\'_haus-
tive. He wanted to study a West Bengal soil too in addition to
the two American Soils but unfortunately the sample he had asked
to bo sent to him, arrived on the eve of his departure from the
United States of America.

The Paper was a study of the effects of egcessive moisture on
the stability of compacted soil. The first portion of the Paper was
devoted to a theoretical discussion on compaction gmd tbe various
factors that affected compaction follovrcq by a dlsgus&lon of the
Previous work done in the field and the iuterpretation of results
in relation to his own investigation.

The study, as described in the Paper, consisted in su'b]ectymg
two scparate samples of soil similar to that found in West
Bengal to varying degrees of compaction at their respective opti-
mum moisture contents and subjecting them to _continuous
8oaking until there was no swell. The density and crushing strength
of each sample, before and after soaking, were de!erqueq to find
the loss of strength in each case. The object was to find, if possi-

%Published at pagos 193 to 246 of Volume XIV-2 of the Journal of the Indian
Boads Oongress, December 1949.
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ble, an optimum compactive effort for a particular soil at
which the best results, so far as stability under adverse moisture
conditions was concerned, could be obtained.

This information, if obtained on a number of soils, might
enable an investigator to predict the behaviour of a soil of known
classification without poing into detailed tests. It might even be
possible to evolve a simple empirical formula giving the optimum
compactive effort by calculation. The Author suggested that the
results obtained should be taken as an incentive to continue
investigations,

Shri E. A. Nadirshah said that the Paper opened to the
mind of the average engincer the trends in the development of soil
testing in relation to the methods adopted for soil stabilised con-
struction and algo in relation to the behaviour of the soils when in
actual ugse. As the Author had admitted, the ficld was one involv-
ing a large number of inv stigations hefoie simple formulae could
be evolved relating gradation and other physical characteristics of
soils to pavement design and selection of construction equipment.

The presentation of the Paper was rather too inter-connected
in parts leading to a repetition of observations. Quite often doubts
arising out of some statement in one part of the Paper found their
explanation in another part. The data provided being very com-
prehensive, few comments were possible but the following might
help in bringing out the practical value of the investigation.

(1) The issue of stability, as related to optimum compactive
effort, determined by percentage swell in soaking, appeared, in the
aims of the investigation, to lead to the design of pavements of
lesser thickness and longer life at an economical cost. 't he speaker
observed that this investigation did not include the long time
behaviour of the soils concerned.

(2) The experiment seemed to simulate conditions where
stabilised soil was kept away from exposuvro to the atmosphere,
thus preventing loss of moisture by evaporation. This was far
from the conditions obtaining in practice.

(3) In spite of the general trend of hehaviour of soils during
construction (depending mostly on physical characteristics), the
congequences of differential chemical behaviour ang ionised,clay
particles should be considered in relation to the physical tests for
interpretation.

(4) It appeared doubtful to the speaker whether the relation-
ship obtained between compactive effort and maximum density
could be put to any practical use unless g very large range of
equipment was maintained to meet the large differonces iE soil
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characteristics. It would be very welccme if the Author could
explain the maximum compactive cflort or the range of compactive
offorts ohtained in the United States of America at present.

(5) The soils solected by the Author for tcsti.g belonged to
the A2 group of the PRA clasg/fication. and were locked upon as
fairly rood materinl for road construction. Tie protlem of swell
and expzmsion requiring study in Inaja was that prgsen}ed by the
high clay type soils like black cotton svil.  Improving its proper-
ties by admixtures of other materials had not so fz}r yle!(led
sucecessful results. Possibly, a study of black cotton suil modlﬁed

Y various cconomic methods might reveal certain characteristics
leading to an improvement of the existing specification for
successful construction in such soils.

(6) The Author had brought to prominence the limitations
of the existing standard tests and had thus established the need
for further studies of Indian soils and the problems connected
with them.

Shri G. Srirangachary, continuing the discussion, stressed
the importance of the investigation and suggested that the Author,
with the facilities which he had under the Government of Bengal,
might continue his studies with Indian Soils.

It might not be out of place o point out in this conpectiqn
another investigation on this subject.  The rgsuhs of that investi-
gation were published as a Paper by Mr. Mullis in t.he proceedmgs
of Am. S.C. E. 1919 The object of that investization was to
find, by examining the behaviour of a large num ber of roads, .the
maximum amount of water that the subgrade might absorb. with-
out gerions detriment to its bearing power The investigation
showed that in all cases where the moisture absorbed divd not
exceed 70 per cent of the plastic limit of the subgrade soil, the

chaviour of the subzrades was quite satisfactory.

Mr. Mullis had suggested a new term, namely “theor:etical
water absorbing capacity ', which could be cul.uulated eagily for
any soil, given the specific gravity of the particle and the bulk
density after compaction.

Work done at the Soil Research Laboratory of the H‘ighway
epartment, Madras, based on the investigation of Mr. Mullis, ifdi.
cated the possibility, under existing conditions of traffic loat}s in
India, of adopting a lower factor of safety for water absorption so
far as the subgrade was concerned.

After all, what appeared to be important was the effect of
repetition of loads, such as might occuron aroad during the
course of one or two years. The cumulative settlement produced
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by repetition of loads, such as the formation of tracks or change in
the shape of the road cross section might or might not be import-
ant depending on the importance of the road itself. Whatever it
might be, the design of stabilised soil to withstand severe condi-
tions of water logging had to take into account repetition of loads.
Laboratary tests of compr-ssive strength, which amounted to only
one application of load did not appear to be enough,

It had been found from experiments elsewhere that for a given
deformation or settlement, the permissible load for 10,1:00 repeti-
tions might be only 60 per cent of the load for one application.
The speaker suggested that the Author might conduct some such
experiments 80 as to arrive at relinble data for the use of stabilized
8oil in rond foundations to withstand the severe conditions met
with in India,

Shri Bh. Subbaraju said that the Author’s statement in para
35 of the Paper that for compaction the moisture content was not
critical and the density produced was qualitative required some
clarification.

Paragraph 3-7 stated that the strength of a plastic soil varied
inversely as its moisture content within certain limits of plasticity.
It was well known that, whatever be the plasticity of a given
plastic soil, the strength was inversely propertional to the moisture
content for that soil. There was no restriction regarding the plasti-

city of the goil and the Author’s statment that this would apply
within certain Hmits of plasticity seemed to require clarification.

In paragraph 6-1. the Author had tried to show the difference
in the bearing power of a 8oil compacted at different moisture con-
tents.  The data furnished did not seem to support the Author's
statement that the bearing power, after soaking, of the soil which
had been compacted at 85 per cent moisture was 33 times the
bearing power, after soaking, of the same soil compacted at a
drier condition than the previons one. This seemed to require
clarification and the Author might furnish full data on this point.

In para 15:15, the Anthor had stated that compacting more
paticles into a given space resulted in higher density and also
more pores.  What exactly the Author meant by more pores was
not clear.  Higher density always resulted in less volume of the
pores otherwise called, the void space. This void apacec was a
three dimensional feature and so it was not understood \\:hnt the
Author meant by saying that there would be more pores "I;le
Author‘s contention that the increase in pores resulted iﬁ 're tl
saturation and consequently greater decrense in densit gma e:
appear to be supported by any theory of soil mechunics.y "
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In para 17-4, the Author, in re-stating the aims of his investi-
gation, had indicated that, by laboratory tests of compaotion of
different types of soils, it might be possible to predlct. an optimum
compactive effort for a particular type of soil. If /it was meant
that we should evolve different degrecs of compactive efforts for
different types of soils, it was not clear what practical use such
investigation would be from a constructional point of view.

It seemed to the speaker, on the other ha'nd, that one kind of
compactive effort might be adequate for dealing with most of the
8oils in India.

Regarding the general objects of the investigations conducted
by the Author in America, the spcaker’s own experience ghowed
that such investigations would be of great value for the design of a
stabilized soil base course in localitivs subjected 1o water logging,
The Author's investigation might be pl.lrsued further so t}mt suit-
able tolerances might be evolved for different conditions in differ-

ent parts of India.

On page 224, para 17-6, it was stated that the sheep-foot roll-
ors always left one or two inches of loose soil at the top. Again
para 17-10 mentioned the practice of making trip after trip until
the feet no longer penetrated. These two statements were contra-

diotory.

The first statement was borne out by the speaker’s own
experience.

i iti the
o e 236, the Author had given the dry densities of
S&mpl:sli):gcans No. 5and 6as 102:8 and 1119 respectively. Calou-
. 100 Dw.
lations by the usual formula, Dry deneltysm

where Dw = weight of the wet sample.

m

]

percentage of moisture

3 i hor might explain
ave about 106 and 109 respectively. The Author
57hel?her he had used any other formula in getting his results.

i ‘s statement that the
Dr. H. L. Uppal questioned the Authors 8
results were applicable to subgrades as well as to embankments.

i i xplanation
On page 200, the Author bad mentioned, without exp :
that theI;)egr(‘olation rate was many times more in '1:(111]6 c::)s(la( (;fa ::;;]5
compaocted dry than for soils compacted wet e lwt, ;  carriec
out in the Soil Research l,abora,tory.at Karnal shpv}:a l't,taie fxce.;
lation decreased upto optimum moisture, but wit auld pxoer
moisture than optimum, the clay on the surface swelled slightly
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and retarded further percolation.
Ka,rn?,l Laboratory that as density increased, Percolation decreased
but, in the case of coarse sandy loam and silty loam, the com-
pacted mass was not impervious even up toa density’of 20 A
8ilty clay soil, on the other hand, could be made impervious when
gompactgd to a density beyond 1:96. This showed that the blend-
1'ng.of soils before compaction was justified and, within cortain
limits, could reduce the intensity of the compacti;g force.

It had also been shown at the

On page 204 the Author had me
strength increased with the moisture
Detailed work had been done on the
and was published elsewhere in the Jo
ship of the speaker and Shri Mehra.
sive strength was governed by one fac
determined at the time of compaction.

ntioned that the compressive
and the mode of compaction.
compressive strength of soils
urnal under the joint author-
It showed that the compres.
tor and that was the density

The Author, replying to the points raised b

Nadirshah, admitted that the longptime behavioui? Efl“t.}leEéo;?;
was beyond the scope of the investigation, but pointed out that it
was known that the long time behaviour of compacted soil in the
field, as compared to uncompacted soil, followed the same trends
a8 in th> laboratory. The tests simulated oonditions to which a
subgrade under a highway pavement was subjected and it needed
no explanation that a subgrade was not exposed to atmospherio
evaporation. This investigation was not connected with stabilized
s0i) as used in the surface course.

| The congequences of differential chemical
sed clay particles were beyond the scope of t
the Author agreed that these should also be
interpretation of soils,

behaviour and ioni.
he Investigation but
studied for a proper

There should be no apprehension that
ment would have to bo maintained. On the
same compactive effort for all types of goil
of traffic all over India would be uneconomic
fact, even the existing practice was to use different compactive
efforts ranging from a 2 ton roller on an earth road to a 12 tonner
in. water-bound consolidation. Probably three or four different,
compactive efforts might cconomically take care of all the sojl
types in India. !

a wide range of equip-
other hand, to use the
and for all intensitjea
and unscientifie. In

. Asfar as the Author knew, compactive e i
500.1bs. to 2,000 Ibs. (static) per squarepinch wg:rtiz]r::gmg from
in the U. 8. A. while higher efforts were not unusual, The lgon Y
War Department was said to have experimented.with a 3(? -
8.f¢ diameter sheepsfoot roller, 12 ft long, which could com;:;
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a 2-ft thickness of soil; but the cost proved prohibitive for use on

oivil works.

Shri Srirangachary had suggested that the Author might
continue the investigations in his home state of West Pengal; at
the moment there was no scope for this but attempts were being
made to develop a soils laboratory in that State.

The Author was thankful to the speaker for his description of
the investigations of Mr. Mullis and his own experiences in-the
‘Madras Soil Laboratory. The information would surely be useful
to soil engineers in India.

The effects of a repetition of loads came under long term
behaviour. Though that was beyond the scope of the Paper, it
was a very useful suggestion which should be borne in mind by all
investigators.

Replying to Shri Bh. Subbaraju, the Author paidn that
the indiscriminate use of the two terms ‘ Compaction” and
« Densification ’ made it necessary that they shonld be definesi’
clearly. This had been attempted in the Paper. ITn © compaction
the moisture content was not critical and the objective was only
the quality of consolidation. Consolidotion under tr.ffic, for
instance, was ‘ compaction”, the result was qualitative. In
«*densification”, on the other hand, the moisture content was
oritical, i.e , controlled in order to a.t’cain the optimum density, an
the density produced was quantitative. :

The statement in the Paper (para 3.7) tha't the stren'gth. og a
oil varied inversely as its moisture content, ’w1th1n certain limits
of plasticity, would apply when ‘strength’ was used to denote
cgtability’ as distinguished from resistance to penetration,

shear, eto.

Experiments had shown that a Soil compacted at 8.5 per cent
moisture content retained a bearing power of 330 lbs. per sq. inch
after soaking while the same soil compacted dry would retain a
bearing power of only 10 lbs. per sq. inch after soaking, showing
thereby that the former was 33 times atronger than the latter.

The Author admitted that swell was a direct function of pore
volume or void space bus, by bringing in the conception of “‘more
(i.e, a larger number of, pores giving rise to a greater swell, he wae
only attempting to explain the phenomenon observed during the
tests—viz., the phenomenon of a higher swell for a higher com-
paoctive effort.
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The Author did not agree with Shri Subbaraju’s contention
that one compactive effort would be suitable for all #oils in Indie
under all conditions.

The discrepanoy in paragraphs 17.6 and 17.10 was only
superficial. Compaction by a sheepsfoot roller was continued till
i‘,here was no penetration beyond the usual one or two inches of
oose soil.

The dry density formula used by Shri Subbaraju for checking
the Author’s figures was correct. There were apparently some
arithmetical errors in his calculations but these errors did not
affect the conclusions or the trend of results,

In reply to Dr. H. L. Uppal the Author said that the tests
referred to a subgrade though the knowledge thus gathered might
be useful in designing embankments also.

Shri B. S. Puri, (Chairman), concluded the disoussion by
thanking the Author for his Paper.

WRITTEN CONTRIBUTIONS

Shri R. P. Chanda, in a written contribution, said that he
had no comments to make on the subjeot-matter of the Paper,
viz., the behaviour of artificially compacted soils. The Paper,
however, raised in his mind the question of how road embank-
ments, not compacted artificially but settled naturally by the
action of one or two monsoons, would behave. The problems of
special interest to Indian Engineers would be ;

(a) how far different types or classes of s0il would be compac-
ted naturally in one (thefirst) rainy season (which
might average 50 in. rainfall in about 5 months) and

(6) how much more compaction would result in the subse-
quent monsoon seasons. Shri Chanda requested
the Author to give his own experience and obser-
vations on the subjeot.

Secondly, he suggested that favourably placed road engineers
should undertake systematic investigations on the natural compaa.
tion of road embankments in different soils. Out of selected sections
of such embankments, undisturbed samples might be taken from
year to year and their densities, bearing power, moisture e
oto., checked. He also recommended these problems to th
Roads Congress for consideration, for the

ontents,

_ e Indian
following reasong:—

(@) Compaction of embankments

by rollj
be widely adopted ; ¥ rolling could net yot
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(h) Monsoon compaction or hydraulic fills were free ;

{¢) .Construction of pavements over new fills had to await
stable condition of the bank.

Shri Fateh Chand commented by letter that while he bhim-
self had been responsible for improving, at a nominal cost, mu&)iy
miles of rural roads in the Uttar Pradesh for light bullock cart traffic
by the use of soil from the beds of dr}ed up pords and while
similar improvements had been made in Assam and elsewherg
by stabilizir, earth roads with gravel he was not aware that muc
practical use had been made in India 'of the theory of compa.ctxo(r;
at ““optimum moisture”’, although this theory had been known an
talked about for a number of years. He wanted facts z‘i‘n_d figures
about road milages improved by these theories about optunum(@i
moisture ** and ‘‘ optimum compactive effort’. He a.]go sucgeste
that the results of all soil stabilization roads experimets in the
Punjab, successful or unsuccessful, should be published in the
Indian Roads Congress Journal.

The present was the time when such economical methods of

" road improvement were most needed. When, later on, India

i iali .of-date and
b dustrialised such methods would become out.of-da
Iﬁ?i?zl;.n evlvlz)ulllg ;)lfabably have plenty of money and materials for
better roads.

AUTHOR'S REPLY.

is written reply to Shri Chanda’s comments the Author
said Itgiltlsthe suggesti%r{ about a long term experiment on th;a com-
paction of soil in embankment by monsoons over a number of years
was interesting but he doubted its usefulness as the monsoon was a
variable factor beyond human control. He would however bear

the suggestion in mind.

thor did not feel called upon to reply ‘the writer’s other
Buggi&?oﬁsuwhich were addressed to all the I.R.,C. Members. The
Author readily agreed with Shri Fateh Chand’s suggestion that
wherever any experiment was carried out, however humble it
might be, and with whatever results, those results should be pub-.
lished and made available to engineers in genera} for t.h‘e gqod of
all. If this country had not put the theory of soil stabilization to
practical use, it would not do to become sceptical of its correctness
and practicability ; the reason had to be sought elsewhere. It was
a regrettable fact that this country had been slow or conservative
in the development or adoption of improved techniques and speocifi-
cations. Without research and ﬁeld_ adoption of the resu}t.
established by that research, engineering knowledge and practice
in India would remain stagnant.



Discussion on Paper No. 146.
" Glossary of Highway Eagineering Terms.”*
By
SPECIFICATIONS AND STANDARDS COMMITTEE QF THE
Ixpiar® Roaps CoNGRESS.
Monday, January 16, 1950.

Shri komesh Chandra (Chairman) called upon the Member-
Secretary of the specifications and Standards Committee, Shri K.
5. Raghavachary, to introduce the Paper.

Shri K. S. Raghavachary introducing the Paper, on behalf of
the Specifications and Standards Committee, said that the great
development in the technique of road counstruction of recent years
had almost transformed the art of road making into the acience of
highway engineering. The development had pecessarily increased
the vocabulary of the road builder and a scientific terminology had
become a necessity. In India, commonly used words such as
Moorum, Gravel, Binder, etec., were interpreted differently by
different highway authorities, There was need, therefore, for an
accepted Glossary of terms giving the exact significance of words
used in highway engineering to avoid confusion in the interpre-
tation of specifications, orders, etec.

Tracing the history of the Paper he said that the preparation
of a Glossary had been taken up by the Specifications and Stan-
dards Committee in 1945 on the directive contained in the Nagpur
Report. A comprehensive list of words was drawn up and grouped
into eight major sections and Sub-sections. Draft definitions were
circulated to the officers of the Roads Organisation and discussed
at weekly meetings. The definitions were circulated to the Mem-
bers of the Specifications and Standards Committee and discussed
in def:ail at the mee ings of the Committee. He said that, at the
meeting of the Committee held earlier during the Session, the
definitions of another 180 terms had been finalised. Draft defini-
tions for about seven hundred more terms would have to be fina-

"liged to complete the Glossary which would then contain abous one
thousand terms.

Continuing Shri Raghavachary said that the nim of ¢ .
mittee had been to prepare the Glossary so as to give phili:)‘;og?:;l

® Published at puges 247 to 272 of Volum
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exactitude and to serve as a common basis for understanding.the
technical literature published in India and abroad. When an idea
was expressed by two or more synonymous terms, the term recom-
mended had been given first followed by the alternative term or
terms inthe order of perference. Terms recommended to be
‘deprecated’ had been put in brackets and given below therecom-
mended term or terms. The Committee hoped that the use of
alternative or deprecated terms would gradually fall into disuse in
favour of the recommended standard terms. Schematic presenta-
tion of some frequently confused terms would be included to enable
a precise meaning to be assigned to them The Glossary gave the
generally accepted meaning of the term but the definition should
not be regarded as taking the place of specifications.

Wherever a wordin the Glossary had a legal meaning, the
Committee had endeavoured to so define the term as to kee‘p 'its
sense in general agreement with the legal meaning (_)r.deﬁmtlon
under Acts of Parliament though the Glossary definitions were
intended for use in an engineering sense only

Referring to the arrangement and numbering of the terms in
the Glossary, he siid that those in each section had been arranged
alphabetically with a four digit number. The first and second
digits commencing from the left represented the section and sub-
section and the last two digits the serial number of the term in the
sub.section. For example, term 2313 was the 13th term of the
third sub.section of section 2. When terms were used th}x diﬁer.
ent meanings in different branches of Highway Engineering,
appropriate definitions had been given in the corresponding
sections of the Glossary with suitable cross-references.

He concluded by suggesting that the English version of the
Glossary would be helpful as a basis for the Hindi compilation
when required at a future date.

Shri K. G. Bhate said that, in view of the considerable time
and effort required in the preparation of the Glossary in English,
a Hindi version should also be taken up immediately taking the
help, if needed, of the work already done by the I\Ighrasl}tm
Sthapatiya Mahasabha, the Institution of Engineers (Hix}dlSect}on)
and a body of scientists and engineers engaged in compiling H}ndl
versions of technical terms. He also felt that the Specificatiors
and Standards Committee should have a Hindi Section for publish-
ing the Standards in Hindi,

Shri B, N. Shenoy suggested some amendments to the
definitions 'of the terms, “Blind Alley ”, ‘“ Byepass road”, and
“ Driveway.”,
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Shri S B. Joshi congratulated the Specifications and Stan-
d.o,rds Committee on completing a formidablo task in a very short
time. He_ urged every member to go through the Paper carefully
and to bring to the notice of the (ommittee any mistakes Or
omissions he came across He felt that the definitions of some of
the terms might be slightly modified to make their meanings
precise and terse. He cited the definitions of *Bearing’ (22.02)
and ““Magnetic Bearing ” (22.14) to illustrate his point. Accord-
ing to the definition “Bearing " meant ¢ the angular deviation
of a survey line at any point in the line from a known direction
through that point™. ~ This definition was correct but it would be
more precise if the definition had also stated that the angular
deviation must be a clockwise deviation. Also, the words ¢ Section
by a Vertical Plane”, and * Horizontal Plane ” might be substi-
tuted for ¢ Vertical Section’ and ¢ Plane” respectively in the
definition of Cross-section (22.07) and Datum (22.08).

Shri Joshi expressed disagreement with Shri Bhate who had
suggested that the Indian Roads Congress should start on the
compilation of a Hindi Glossary immediately. There was not any
unanimity of opinion with regard to Hindi terms and it would not
be wise for the Indian Roads Congress to issue at this stage an
authoritative Hindi Glossary. It would be better, in the first
instance for a Member to contritute a Paper on the subject.

Shri T. K Macha suggested that the term ‘* Other District
Road ** should be substituted by ‘ Minor District Road .

Brig. Partap Narain desired that the term * Jeep Track "
should be included in the Glossary.

Shri K. Narasimha Rao suggested that a section defining
terms fixing Standards for ‘“ Traffic Worthiness ’ be added to the
Qlossary.

Shri K. 8. Raghavachary, in replying to the di ions
thanked the Members for their suggeztji’on% which he s;:l::;ined’
would be carefully considered by the Committee. He appealed
to other Members to send in their comments to the Committee for
donsideration. Possibly there were some omissions, and the
Committee were anxious to include in the Glossary all the words
in use in Highway Engineering. Certain terms suggested for
inclusion by some Members had already been Put in and would be
appearing in appropriate sections in a future Paper.

While welcoming Shri Bhate's su i indi
A e . ggestion for a ;
he said that it might be a little premature to sturfif":)ilev:j’)‘?lf;é

present Glossary in English' had beep completed. The teohnical
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words would have to be given appropriate Hindi equivalents, and,
In many cascs, it might be necessary to adopt the existing English
terms which, by constant usage had become generally well known
and would therefore be more easily understood by the technical
and non.technical public. Many of the so-called English terms
had been borrowed from other languages.

Referring to Shri Narasimha Rao’s suggestion for the inclu-
sion of & gection on Standards for asscssing the traflicability of
roads, he said that it would be beyond the scope of the Glossary
which aimed only at giving definitions of terms without expla-
nation aor specifications.

Shri Romesh Chandra (Chairman) in concluding the
discussions supported the suggestion that a heginning should be
made for hringing out a Glossary in the National language with
translations in the other Indian languages ag well.  In his view a
word was difficult only so long as its use was not pr'actlsed.
Therefore, in order to familiarise engineers with the Hindi words,
it would be necessary to make a start immediately. Concluding
he econgratulated the Committee for having done a most useful
work and hoped that the remaining sections would also he ready
for publication af o very early date.

WRITTEN CONTRIBUTION

Shri K. A. N. Chetty felt that the definitions of the following
terms might conform to those given in the Nagpur Report.

. National Highway 11.20
2. Provincial Highway 11.22
3. District Road, Major.  11.07
4. District Road, Other 11.0{5
5. Village Road. 11.33

He suggested some modificationsin thg definitions of the terms,
“Magnetic Bearing”® (22.14) and ‘-’\a(hus} of Curve. Absolute
Minimum” (23.30). He desired the inclusion .o'f other common
terms, such as “Consolidation” and “Spreading’ in the Glossary.

Shri Fateh Chand considered that the publication of the
Glossary of highway engincering terms was very opportune, and
would serve a useful purpose. He 'felt' that'an attempt should be
made straightawayto bring out a Hindi version, deferr)qg for ]:}tex‘-
congideration the difficult technical words for which Hindi
cquivalents could not be readily found. ‘He 'suggested some
alterations in the definitions of Field-path; Service Road; Centre
Line: Bye pass road: Diversion; (iround Level: Trimming,

19
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Shri S. C. Paul was of the opinion that the word < Align-
ment” (21.01) should be defined as ‘the course along which the
outer edge of the roadway was located in plan’ and suggested
alterations in the definition of the terms ‘‘Alignment Posts
(21.02); «« Gross.Section”’  (22.07) and. “Longitudinal Section’
(22.13) 8o that they should be in conformity with the definition of
« Alignment .

Discussion on Paper No. 147.

[

“An Adaptable Steel Geutring for R. C, Bridges.’
By
A. NAGESWARA AYYAR,
Sunday, January 16, 1950.

Shri Thirumale Tyengar (Chairman) called upon the Author,
Shri A, Nagoswara Ayyar, to introduce his Paper for discussion.

Shri A. Nageswara Ayyar (Author), in introducing his
Paper, pointed out some printing mistakes (see footnote).!

While perusing some of the tenders for reinforced concrete
bridges, the Author had found that the quotations for their
construction, when compared to pre-war rates, were far higher
than could be justified by the actual increase in the cost of
materials and labour. The rise in costs was, to a considerable
extent, traced to the abnormal rise in the price of timber for cent-
ring. The alternative was to provide steel centrings which could
be adapted to the needs of different structures and which could be
used repeatedly.  Properly designed trusses would avoid the need
for supports from the bed of the river and enable the work to be
continued even during floods. Military bridges of the Hamilton,
Bailey, or Inglis types gave a clue to the analogous design
for trusses required for centrings.

About December, 1048, the Author suggested to Shri Brij
Narayan of the Central Roads Organization an outline of a design
for steel centrings. Shri Brij Narayan gave some valuable
suggeations and desired that the Author should work out the details
and produce a complete design for gerutiny. The design was
accordingly worked out but, owing to his pre-occupations Shri Brij
Narayan could not find time to scrutinize it hefore his retirement.

The design was, therefore, submitted as a Paper for the pre-
sent Indian 1Roads Congress session for general discussion. As it
was then already late for submission of Papers. several portions
which required claboration could not bescrutinized.  Yor instance
in page 274 para 7, there was the bald statement that the design

® Publishod at pages 273 to 201 of Volnmo NIV-3 of this Joarnal of tho
Indian Ronds Conwvoss, Decomber 1049,

T On paco 280, Vinos 19 and 21, for 120 in. voad 135 Doy in Hnes 21 and 22
stond of 105 roud 118 and instoad of 1.3%7 voud 147, in ine 28, for 88 tons read
63 bons e i Vino 27 instead of the words “are nil?? roud “aro A, B, md H, K,».
On paco 281 line 14, thers showld have besn a full stop after the word “side’.

The words “Uniformly distributed” should have gouu to the next line.
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oo t sses on the assumption that the shears il e
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pomt Sy lLr Although the stresses glv?)n(;fm{ial variation
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i ek forms at each panel
. rting the dec |
Tho ecross girders gl;l;pt:vo u%its 80 that, after conereting tho
point had bc.on d??)lrglf'wh panel could be cased and removed
deck, centring

separately.

important to use an adequate number of bolts
It ﬁv?s;‘.‘c:i[;mé into account the maximum stresses,
for each jo1

. adirshah remarked that the cost of centring

Shri E. A. Ni‘:ldl;;;d R. C. C. bridge construction. To suve
was a major 1.temms no doubt worth considering the utility and
on this item, lt,v:;rials other than timber for this purpose. Steel
Cheal%neszg);brr;serve to this end better than any other material.
would pr

i the Author the centring described in the Paper

Accordil:i%i;(;)y designed for a 150 ft span bowstring girder

}Qa%gge:;?t,h a 22 ft roadway but could Le adapted for use on other
ri
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types of bridges and othor spans. The speaker questioned the
adaptability of the same centring for

greater road widiths and
enquire whether this type of centring had so far been used on
any bridge constructions in India.

No montion was made of the lateral

pressures exerted hy wet
conercte in the arch rib,  Prob

ably these were to be resisted by
the wind braces on tho top and cross girders at the bsttom of main

girders. Shri Nadirshah wanted to know Low the lateral thrusts
from the arch contring affected the rigidity of the majp girders,

The manner of connceting the crosg
was not described. The crosg girder w
bottom boom of the main girder
joints would be in direct tension

sirder to the main girder
A8 at « leve] below the

and therefore the bolts at the

Neither the toxg nor the
timber shuttering w
slab,

drawings muade

it clear whether
a8 to be used for 8uppo

rting the concrete road

Shri Nadirshal sugr
be made for this type of
consideration tl, depreciation  or, both

idea of the actual nott cost of tentring
cost of the structure,

ested that 4 com

. Parative analyais  hould
centring and tim)

°r centring, taking into
I order togive a rough
to be included in the total

In hig opinion, however, (I,

would be a maximum® where
bridge construction in any
three consceutive 8p

e utility of thig type of centring
there was a heavy programme of
area.  The cost of the centring for

. ans would he justifiable ever in the first stage
of construction and would ultimately be muoch less than the expen-

8C8 incurred on timher or any other similur type of centring.
Besides the case of operation the type of centring described in the
‘aper would eliminate a lot of vongestion which was a common
feature of timber centrings.

Shri K. A. N. Chetty, thanked the Authy
Paper at a most opportune tinic whe

r for writing the
bridging programme in progress,

n the country had a heavy

According to th Speaker opne Important
structure crected to serve ag centring for R . work was that it
should be practically unyielding. The structure under congider.
ation was bound to undergo gome deflection under load. The
question naturally arose as to whether deflection obt:n’m’ng during
actual execution had been calcuiated, The expected deflection
had to be provided for by suitable cauber 8o that the centring
might, take the designed shape of the bowstring girder, and engure
that the finishod superstructure diq 1ot present the appearance of

requisite of any
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having sagged. The Paper did not mention any such camber
having been provided for in the girder. The provision of cuml}er
might present practical difiiculties having regard to the objective
of standardisation and interchangeability of parts. 1t was, there-
fr})lm, desirable to think out these details also and standardise
them.

'l'hg intermediate horizontals had becn left out of account ull
calculiting the stresses in the diagonals. This might have appearet
to be a safe procedure, hut very often a redundant member Was

the cause of many unexpected stresses. After all, without the -

intermediate horizontals, the structure was reduced to a big
lattioel sirder, and in such girders the stresses in the diagonals
were often calculated by assuming that the shear at any section
was wholly taken up by the diagonals intension, The Speak9f
suggested that the offect of the horizontals should be gtudied n
some detail hefore assuming that it was safe to omit them In
stress calculation.

Then there was the all-important question of erection. Unless

the method was made simple and codified as for the common type
of military stractures, there might be difficulty. It was presumed
that the girder was to be built up section by section on the bank
and moveod forward into the span on specially designed cribs. If
guch was the case, it appeared that the part of the lower boom
gussets projecting down might be a source of interference.

One of the objectives kept in vipw in designing the centring
was that it should bo capable of being moved from. span t‘? span
without being totally dismantled. It would be interesting to
know what method the Author had in view for moving the girder.

Considering the huge size of the steol members and the enor-
mous weights involved. attompts should be made to fird alter-
natives which would be lighter to handle. The main cause of the
enormous sizes was that the wl}ole lengt‘h of 150 fect was proposed
to bo spanned without any intermediate supports. In certain
situations it might be economlcal‘ to provide one or two supporta
for the centring from an R. C. Crib or even a well sunk to
sufficient depth to take about 100 to 200 tons lond

Alternatively, if the whole centring were designed in pairs or
fours so that a combination of two or four of these trusses took
the load for 150 foot spans, it might be possible to reduce the
gizes although it migllt mvlow_x an overall inerease in the fotn]
woight. Callender llamlltop units, when improvised for centring
were used in as many as cight lines and this accounted for thoir
being of smaller sections.
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Shri P. S. Subramaniam suggested that the design should be
taken ag a typical one as a code of practice for road bridges had
been evolved, and widths and other details standardized.

Some years ago a timber truss had been adopted for a similar
bridge in Madras across one of the rivers in the Tinnevalley district.
The span was only 40 ft and the design was a simple T-beam one.
Timber trusses were adopted because the river was subject to sud.
den floods without even a few hours notice. To avoid the risk of
the centring being washed away timber trusses were designed to
be supported on the piers, so that the work could proceed even if
the floods came overnight. It was seen that the cost was about
half that of centrings built up from the bed of the river inthe
Usual manner.

__ The speaker found that the costs as calculated in the Paper
did not provide for replacements of bolts, nuts, and perhaps a few
members also to cover loss in transit, wear and tear, etc. This
Wwas necessary as this type of truss was meant to be transported
from place to place and used over a number of years. The cost
had been worked out to be Rs 5% jacs. Normally, for ordinary
timber centring erected from the bed of the river for a span of this
type of 150 ft., the cost would be about Rs §,000 to Rs. 10000,
If this steel truss wus to be more economical than the orthodox
type of centring, it was necessary to have a repetition for at least
100 times,

Of the total weight of steel work (212 tons) for one span
except for 130 tons t.c., the weight of two main trusses, the
balance would have to be dismantled and re-erected.  Assuming
Rs. 40 per ton for dismantling and re-crection, the cost would
come to Rs. 3,000. All these details would have to be gone into
before the design could be put into use.

The Author had mentioned that the trusses could be rolled
from one span to another. In the sketch attached to the Paper
the gusgets projected about 3 ins. below the bottom boom chLannel,
The projection would prevent the free movement of tae trusses
over their roller bearings.

Shri S. B. Joshi was greatly interested in the very original
Paper submitted by the Author. He said that the importance of
the Paper lay not so much in the girder that had been designed q5
in the very conception of such a centring. Apart frem the saving
in the cost of centrings there were many other aspects of the con-
struction of bridges which made the use of centrings of the type
devised by the Author obligatory. Many rivers in the Deccan
were subjeot to floods in the construction season during Decemher
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and January and centringssupported from the river bed were likely
to be washed away during these months.  Secondly, when cen-
trm,.;s were supported from the bed of the river, the work of con-
creting the spans and erecting centrings had to be completely
stopped during the four monscon months. So the centrings of the
type proposed by the Author were undoubtedly useful to bridge
engineers.

The speaker had devi:ed similar centring units for the bridges
constructed by him in the province of Bombay. He had prepared
centrings adjustable for uny span upto 45 ft. 1In fact, his men
got trained in erecting such centrings during the monsoons when
the river was flooded. They, first of all, creocted a sort of suspen-
sion bridge by connecting the piers by two wire ropes with &
timber platform running on these wire ropes. They then erccted
centrings firstly by loose bolting and tightened all the bolts after-
wards. This enabled the speaker to go on with the concreting
work during the monsoons.

The question of deflection of centrings was very important. 1t
would be necessary to load the centrings by sand bags of weight
eqnal to the weight of the concrete and then to remove the sand

bags gradually as the concreting progressed.

Shri Joshirequested the Author to study the question of buck-
ling of these girders during the time they were rolled from one
span to the next.

In the Speaker’s opinion, Shri Joshi suggested that the general
impression that the bow-string girder was costly on account of the
high cost of its centrings was not correct. In fact, the great
advantage of the bow-string girder was that it had potentialities
for effecting considerable savings in the cost of centrings. The two
concrete arches along with the suspension tie bars could first be
erected and the arches alone concreted. The whole of the centring
could then be supported from the two arches.

Shri B. N. Shenoy noticed that the cost of Rs. 53 lacy was
for the supporting structure only. To this it was necessary 1o add
the cost of erection and dismantling and the cost of the shuttering
brackets otc. Also thero was the cost involved in holding up ”f;,
trusses with guys during their movement from one span 'Ito the
next after the connccting cross-girders had been removed. 'lhb
gusset plates could move in grooves in the cutwaters of th'\ . .e
when the trusscs were rolled forward. e plers

Shri M. Meeran enquired whether it was gy :
Author that these adaptable trusses should he mﬁ%?f{t:dt by 1tllm
the Government and let out to contractors at some pmd:t(;lrx;i(i"éﬁ
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rates? The cost of these trusses being &0 high, no contractor
would venture to invest so much amount unlees he were assured of
& Buccession of contracts.

Shri K. L. Sheth agreed with Shri Meeran that the Govern-
ment should undertake the manufacture of the adaptable cent-
rings.

The Author replying said that he had made this design to
meet a real want because, in many cases, where bridges of one or
two spans had to be built, it became necessary to purchase a lot
of material for centring. For instance if a bridge of a single span
of 150 feet of the bowstring arch type were to be built, it would
be practically impossible for any wooden centring to be construc-
ted at a cost of anything like Rs 8000 as suggested by Shri
Subramaniam. Insuch a case, the cost of centring for a 150-ft
8pan would not amount to less than Rs 30,000.

There was also the further difficulty of conatructing a bridge
on ariver like the Godavari which was subject to floods during eight
months in the year. The height of the piers from the bed of the
river to the underside of the girders would be anything up to
50 ft. To build up supports from the bed would be a very formi-
dable task and the cost would be considerable.

Shri Nadirshah had expressed his doubts about the feasibility
of the use of the proposed centring for different spans and for
widths of more than 22 ft. As a matter of fact, most of the
present bridge designs were based on a 22-24 ft width of roadway
over the bridge. Bridges of more than 24 ft roadway were not
contemplated in the mofussil area and consequently this standard
centring would be suitable for most of the bridges. In Municipal
areas where four lanes of trafficor possibly more were required, it
would be more advantageous to have two bridges side by side so
that the traffic could be segregated.

Shri Nadirshah had doubts about the capacity of trusses to
resist the lateral pressure of wet concrete. The lateral pressure of
wet concrete in the arch rib would be small and the form work for
the arch rib had been designed with heavy channels which would
take care of the lateral pressure. These channels were to be
attached to the horizontal wind braces at the panels and there
would be no lateral pressure on the trusses from the wet concrete
being laid in the forms. It would be found from the plans that
there were lateral wind braces connecting the ¢two trusses at every
panel joint at the top and cross girders at the bottom. Inaddition
to this, as indicated in the plans, wooden bars in the middle
ser;ed to stiffen the girders and also formed the supports for the
arch rib.
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i f steel
Shri Nadirshah had suggested that comparative costs o b

arat
and timber centring should be worked out to proyettel(lleo(;otmg)hat sho
cconomy of the steol centring. The Author pmbnled P oners to
adaptable centring described in the Paperdetr)la O ing
stoc}L materials from which a solection could be m

i 150

a centring for any type of reinforced concrete tl:)n(}%?“:g tlgoads
}?Sp‘m T T wtay co%f):l;::;:‘?fg girder bridge was
Jong : . A 150 fect span bo ' vas
bongres?oarm?l(:;lc‘:slgs of design as centnpdg formg:)sn];(gxe];iwgi]‘r.
e t lrrl)&terin]s for any type of bri gel(;%e i ta tacling
A ] to stock centring ma,.terluls wou b e varied. uges
Fiwe I)!‘OPOB? t for use when required. .(,)wmg o the varied uses
tools and plan terials could bo put, it was diffict to out
e o e ies mah s(t-ccl as compared to wooden cen rn.1g._ i
the economics o} She be worked out as far as practicable

ics would, however, .
Zﬁ?ingtliﬁlished in a supplementary Paper

L and Shri Subramaniam had referred
Both Shlti Cl;s;;zt,in; below the bottom booms by four
to the 8“5”5“,21"6 necessary because the hooms were to be
inches. Tléesehanncl hars which had to be bolted to the extended
connected ng order to give suflicient continuity and stiffness to
usset l_’l”'tegwmn the trusses worc moved horizontally it was
the bars. to engure thut the whole weight of the girders did not
necessal‘ythe channel bars themselves and so it was necessary to
come on oden bars at tho bottom which would project below the
insert wo These wooden bars would rest on rollers and would
%:l::ettix'e stresses whilo rolling out from one span to the next,

ch timber supports Were necessary oven in the case of
Ha,msiltton or Inglis trusses so that no parts of trusses should he
subjeoted, inthecourse of erection, to transverse stresscs for which
they were not designed.

Shri Chetty had said that the huge girders could be reduced in
weight and cost if central suppotl'ts wero provided and the units
made for smaller spans of 50 or G0 ft: The Author had dealt with
this in the Paper where ht} had made it .clear that it was not neces-
sary to use all the three tiers nlwnys_ (vide page 277, para 21). One
or two tiers could be used according to the requircments of the
casv. This would reduce the weight of .the centring by about one
half and make it quite handy whenever it wag possible to provide
intermediate supports between piers.

Typical methods showing how the materia)g of the centring for
a 150 feet span bowstrivg hridge could he utjlizeq fcr building up
centrings for other types of structures and for diflerent, spans had
becn worked out and placed on the table, These would be ampli-
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fied and published in the Indian Roads Congress Journal at a later
date, he hoped.

The question of defloction had been raised both by Shri
Joshi and Shri Chetty; possibly they considered this to be .
truss with pin joints, Owing to the large number of holts at each
Panel joint, the trusses would act us if riveted. The amount of
deflection would he slight and might he allowed for in the form
work or by means of wedges. The wethod sugzested by Shri
Joshi to load the centring and 1o remove the load g concreting
Procecded was practicable «nd could Lo generally adopted,

Shri Joshi had suggested that the arches and ties of a bow-
string bridge could be cast first and utilized to support the cent.
ring for the rest of the structure. This would be possible if one or
twao spans only were to  be constructed and time were no factor,
NOPma]Jy, it would entail consideralle del»y as the arches and tieg
Would require curing for two weeks great care would be required
at the junctions of cross girders and tics: and sverhead charges
would be heavy. It would not bho economical especindly when «
number of similar spans had to he constricted.

The comparative lightness and case of erection of Callendar-
Hamilton trusscs had been adverted to by Shri Chetty, Those
trusses were designed to take orily very light louds apart from
their own weight. [For a 140 ft span. the virders weighed 79 tons
and the total weight they could carry (ircluding the timber deck.
ing) was not more than 75 or 80 tons, whereas the loads contemnp.
lated in the prescent, design were of the order of 950 tans. To take
up this load, Hamilton girders weighing 300 tons weuld he requi-
red. The trusses as (Iesigned were stronger than Hamilton, Inglis,
Or any other of tho usnal army type trusses, and were lighter in
relation to their load carrying capacity. The principle objective
of the Author’s type was that its materials could he used for huild.
ing centrings for any type of bridge up to 150 feet span.

The Author agreed with Shri Shenoy that the cost of tranas
port, erection and dismantling, and removal buck to stores had to
he provided for in the estimates for the bridge in which the cen.
tring was to he used.

The question had heon agsked whether it wus intended that
contractors should have these centrings made. The Author sug-
gested that cach State Covernment should own these, {ret
them as tools in stock, and issue them to work as required, an a
fair rent, whether a work was done departmentally or on contract,
or by any other agency.

Why o 150 ft span  was chosen for the design wis that the
Godavari bridgo to be constructed would have about 60 8pans)’
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180 feet. Several other smaller bridges had to be constiucted for
which many partsof 150 feet span trusses could he used.

would be a real source of economy if Government owned the cen
trings and loaned them out to conteactors or to the departments.

The Chairman concluded the discussion by congratulating
the Author on his excellent suggestions and the type designs
which he had given for steel centrings for bridges. While the
interchangeability of parts in a temporary structure of this kind
was a basic principle, the main advantages claimed were the use
of the same design for varying spans and types of superstructure
and launching the centring from one span to the next without
dismantling. In Madras, work on the Godavari bridge of nearly
fiftyfive 150 ft spaps of bowstring type had becn started and such
a centring would be extremely useful there. There wero various
details which had to be worked out as regards the joints, and_some
special arrangements had to be thought of for moving the girders
over thc piers. Otherwise something might happen to the

piers.

The Chairman presumed that all thesc details would be
worked out by the Author and presented to the Indian Roads

Congress.

In working out the sections of the members of the trusses,
the Author bad taken the safe stress of structural ateel as S tons
in tension and 7} tons in compression. Theso figures seomed to
be a little on the high side considering the fact thatthe members
would be subjected to a reversal of stresses and wear and tear.
The factor of safety allowed might have to be a little higher.

WRITTEN COMMENTS.

Shri Fateh Chand, in his written comments received after
the Session, referred to the Author’s statement that the cost of
timber had goue up to 4 or 6 times of pre-war prices while the
cost of steel had only doubled. 1In Uttar Pradesh, it was not so
According to the P. W. D. Schedule of rates and in the market
too, the usual price of timber had gone up by about 200 per cent
only while steel could not be had in the open market for anything
less than four times the pre-war rates. Steel was not available to
Local Bodies at controlled rates even for the most urgent work )
To talk of a steel centring under such conditions would be orks,
in the realm of theory. moving

The handling and the ecartage of the ggeq
certainly be difficult and relatively costly—particu
roads and when there were few spans to
neither practicable nor economicy] for s

centring would
larly on katcha
be concreted, It was
mall units like ‘Local
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BOd.ieta’ to resort to steel centrings. It could be useful to big
engineering Departments and business firms only and there too

wheﬂ bl idges 01 Bim”al desi n were tO bB C i
Oﬂstruc' ('d

AUTHOR'’S REPLY.

out tIl? his written comments Shri Fateh Chand had pointed
stoe] at timber had not increased in price to the same extent as
cemr'and t}mt? tlhere would e no economy in the use of steel for
whe !ng.  This might possibly be so near the Himalayan regions
lar ri’ Perhaps timber remained cheap. In Madras, Casuarina posts
R 801y used for supports for centrings, could be had for about

8 10 per ton in pre-war days but at present they could not be had
gven for Rs 60 per ton. (iood timber scantlings sold in pre-war
: ays at Rs 1-8-0 to 1-12-0 per cft. but they are not now available
or anything less than Rs 6 to 8 per cft The controlled price
of steel‘ which was Re 7 to § per cwt pre-war was now Rs 16 per
oWt For the small 8pans which Shri [Fateh Chand obviously had
i mind, a fow cross girders and plates would be all that were
required ag centring. These could be easily selected from stock
from a nearby P. W. D, store where the materials for the proposed
adaptable centring would be stocked if the scheme were adopted.
No doubt, for such petty works it would not be economical to
convey stecl Ccnt,ring parts over long distances. The economy
of steel centring would be apparent only when many large spans

!}ll:;ii to he constructed and the centring could be repeatedly

-
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Specifications & Standards,Committee

Specifications of Bituminous Treatment of Wet
Aggregates

Specifications, ¢ Bitumuls

Stabilized Soil in Engineering Construction—Use of

Stability of Densified Soil under Adverse Moisture
Conditions

Stabilization of Seil Defined

3]

Standards—(See Spccifications and Standards C’omnuttee)

Standard Units of Weight and Measure
Steel Centring—An Adaptable, for R. C. Bridges
Stone, Furlong—See Furlong
Stone, Boundary—See Boundary
Strength, Compressive— of Soils
Structural Stability of Soils—Effect of Moisture of
Compaction on the
Subcommittees, Committees and
Subject Index (See classified list of Paper)
Subseription
Subscription and Entrance Fee— Revised rates of
Sudhindra Nath Gupta
Superelevation and Vertical Curves, « Highway
Spirals ” (Book Review)
Survoy, Traffic—Sec Traffic Survey
Swell or Loss of Stability in Water
3 T 4
TECHNICAL Aspects of the Sampling Process
involved
Technical Exhibition
Techunical Films—Lectures and
Terms, Glossary of Highway Engineering
Test, Continuous Soaking
Testing of Wells (Kathjuri Bridge)
Theory of Compaction (Soil)
Title of Periodicals, Abbreviations for
Tour Notes (Fourteenth Session)

885

226
123
293
123
247

360
374
293

193
194

13

273

302

293

3,394,432

427
143
153

383

201

85
482
484
247
238
172
195
141
408
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Trackways, Brick

Cement Concrete

for Motor Traffic on the Delhj— M(“‘frut‘ .ﬁoad
Tractors
Tractor Attachments—(Dozers, Scrapers, Ripl\erg)"'
Traffic, Cycle (in New Delhi)
Traffic Density and Accidents
Traffic Survey—A small Scale, in New Delhi
Traffic Trend
Treasurer, Secretary and
Treatment of Wet Aggregates (with Bitumen, etc.)m
Type design for Boundary or Furlong stone
Types of Earth-moving machinery for roads

¢ U ’
UNIT of Earth-moving Machinery
Units of Weights and Measure, Standard
Uppal, Dr. H. L.
Use of Stabilized Seil in Engineering Construction

¢ V !
VAITARNA Water Supply Scheme (Tour Notes)
Vertical Curves,” * Highway Spiral and Superel.c'a.-
vation (Book Review)
Vice-Patrons, Patron and
Vice-Presidents, President and

. w ’

WEIGHT and Measure, Standard Units of
Well Foundations of the Kathjuri Bridge
Waell Sinking
Well Sinking— Power used in
Wells—Design and Casting of

Do  Plugging of

Do  Testing of
Wet Aggregates—Bituminous Treatment of
Workshop, Equipment required for Field
Works Organisation for Earth-moving Machinery

——————

312
313
31
345
3446
43
78
47
68
431
380
137
3145

265

13
293
293

477

383
427
430

13
153
162
176
159
174
172
360
357
349
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TRUNK
ROAD 2
s

T

CHINGLEPUT

IR e o A
SRR B SO R Sl 2

e

é; o v,
& 3§

ld 5 B :

.

& TEET R

¥

B Shelt wit e R0U 7
urmah-Shell will be
glad to give you free tec}EﬁLAlD IN 194!

advice on the use of Bitumen
for your road development

o programme.
LL OIL STORAGE & DISTRIBUTING CO. OF INDIA LTD. (Incorpot ated in England)

N
[ N

" BURMAH-SHE
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REINFORCED CONCRETE ROADS

Pre-war Roads that hav i
: . e carried Heavy W ff
;f:g llleuYy demands of war-time traffic have Y war Traffic
asting qualitics of REINFORCED  Gomororine strength

Even with roads constructed long before t

ONCRETE ROADS.

on maintenance has heen negligible. ore the war, the amount spont

The use of Reinforcement means—

Saving in Cost, L
G abo
port of Materi'als. "

A suitable reinfurcemont

strength with one-half the
eoncrete,

and I rans-

gives  oqual
thicknoss of

Prevention
of hair Cracks De
velo

into Major Fractures. ping
OR:gxlforpement limits  the contraction

T ks m a concrote slab and prevents fine
er:(;l 8 developing into major fractures
with subsequent spalling of the conerote, |

Reduction in th
e Numb -
sion Joints, or of Expan

Reinf ;

o im:omen.t permits the construction of

ec([fer ays With consequent reduotion and
bnomy in the number of expansion joints.

Reduction of Corner Cracks in the
Slab.

Tho addition of top voinforcemont at the

cornars of slabs
s ol slabs, provents cornor oracks

London]Eastbourne Road.
A ocomplete concrete road re;
A inforced
with BRO Fabrio, Construoted in 193;

This &
Lmtl;;s 1.uml Las oarried beavy war
© Without any maintenance so8t,

REINFORCEMENT/~CONCRETE

WG

is the easier to handle ?

O

The yield point of drawn wire from which B R C Fabric is
constructed is more than twice that of rolled steel rods.
A sheet of B R (! Fabric is a single physically connected unit made
of the best steel available for conerete reinforcement.

Tt is equivalent to. on the average. not lesa than thirty separate
rolled steel rods. 'The labour of handling it is less than 1/10th the
labour of handling rods and the supervision required for correct
placing is only a frnction of the supervision required for separate
rods.

The British Reinforced Concrete Engineering Company Ltd.
STAFFORD England.

BRC Welded Fabric is now made in India under Licence.
HEATLY & GRESHAM Ltd.
SOLE AGENTS.
CALCUTTA-BOMBAY—MADRAS—NEW DELHI-

(Incorporated in England)



1v

GANNON, DUNKERLEY & CO,, (MADRAS), LTD,

CIVIL, SANITARY & CONSTRUCTIONAL ENGINEERS

JADRAS

R

GREAT SOUTHERN TRUNK ROAD, NEAR

CONPHALT ROAD

oncrete for every traffic need

Whether It be to get your agricultural produce
to market, or to serve highly industrialized areas
with safe, free-flowing transportation, the con-
crete road is the best road, nor only for to-day

but also for the anticipated demands of to-morrow. iy I
see R vice

CONCRETE IS THE ULTIMATE (OW COST ROAD.

Cat
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BITUMULS

COLD BITUMEN EMULSIONS REQUIRES
NO HEATING

“ Direct From Drum To Road ”

For construction of :—

ROADS
FOOTPATHS
ASSEMBLY AREAS
RAILWAY PLATFORMS
AERODROME RUNWAYS

Spray pumps and ex-service supervisors provided
free for all major works

Full Particulars and Technical Advice from —

BITUMEN EMULSIONS (inom) LTD.

Head Office, Factory Laboratory:
7/1 HIDE ROAD, KIDDERPORE, CALCUTTA

PAKISTAN FacToORY
LAHORE CANTONMENT.

Telegrams.— B1TUM U LS

]

WATTS “MICROPTIC" LEVELS
The B 131 Microptic Level includes:—

DIVIDED CIRCLE made of glass which is read
through a conveniently siluated microptic eyepiece.

PRISM SYSTEM for reading the bubble by the
coincidence method.

METAL CASE into which the level locks, and
which ensures its protection.

*
SOLY AGENTS:

Associated Instrument Manufacturers (India) Ltd.

274, Hornby Road, BS5, Clive Buildings 76, Queensway
P. 0. Box ||9 P. 0. Box 2'36
BOMBAY CALCUTTA NEW DELHI




). (Shalimar) Road Tar macadam.
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2. Waterbound macadam.__
3. Adequate soling._ .. .

4, Stable formation.
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MILLARS’
MACHINERY

Concrete Mixers—Tilting and nan-Tilting Types.

Asphalt Mixers—/or Hot and Cold Mix.

Roller Pan Mixers—for Mortar,

Diaphragm Suction Pumps {ur etisctive lift up to 25 {t,

Self-Priming Pumps {or handling Scepage at lowest

possible cost.

Tower Hoists o gparedy constructinn.

Complete Wellpoint Pumping Equipment for dJewateving=—
tho only successiul method of eombating running sand.

TIMBER
HARDWOODS - SOFTWQOODS - PLYWOODS
MILLARS’ TIMBER & TRADING CO., LTD.
[INCORPORATED IN ENGLAND)
Victoria House, Victoria Road, BOMBAY 27.
Telephone: 41077 Toleqrams: JERRAH

Branehes and Aqgeits theowhout the World.

\J L) -

THE BRAITHWAITE BURN AND JESSOP
CONSTRUCTION COMPANY, LIMITED

P-13, MISSION ROW EXTENSION, CALCUTTA
ENGINEERS AND CONTRACTORS
GENERAL ENCINEERING CONSTRUCTION
INCLUDING
BRIDGES, JETTIES. PIPE LINES, FOUNDATIONS,
ETC.

Sele Liceasees in Indin for
FRANKI COMPRESSED CONCRETE PILING
AND
«“SCREWCRETE"” FOUNDATIONS




“COLCRETE PROCESS”

J. C. GAMMON LTD.

ROAD CONSTRUCTION BY THE

AGENTS IN INDIA

BOMBAY-1.

HAMILTON HOUSE

on the road to progrese

Steel links India’s fronfiers...

Bridge over vhe Tists

A'new’metre gauge’ 1423 miles
of Railway line through
Indian territory is now open
for traffic linking Assam with
the rest of Indian Union
This project has been com-
pleted montha ahead of sche-
dule.

Cne of the many
pide bridges wred @
erpedite consiruttion

This achiavement was made

T he lirst rabm

possible by 7,000 tons of Indian Steel
) - ) oomei

!

in addition to the: track rails,and by Steel

1
in various other forms. 'A'A
STEEL

138, NETAJI SUBHAS ROAT CALCUTTA.

FUC TATA IROM % STEEL COMPANY LIMITED, WFal Saiks OFFIZE:
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\ 0 l LIGHTING INDUSTRY

Philips have been at the heart of th
e

ndustry as man
ufa
and Lighting Equi cturers and sup

Lighting

pliers of Lan
lpment for nearly 60 ye;f:

Counsult Philips L

on all 1i ghtlng Service Bureau

- ghting problems.
hls Service

disposal
obligation

s at your
W'fhout any
°n your part.

!

HILIPS ElECTRICAl CO.(wo) LT

[
Hitips HOUSE, HEYSHAM ROAD,

By aMmeheg

DELY,
lchnoerxANPun - PAYN
o L i ~ '

°°'~uv~mn“s CALCUTTA.2p

\vn. A

MALAVIVA BRIDGE  BR NAE S

RLY., tmsiats of 7 Madn Bpaus B0l it
and 9 Sceondary  Spans of 111 frooand
B. G. Railway
4 ft. footpaths.

enrrios two Travks, =

95 ft. Bondway aml t&»
Tho 4500 Tana of stesiw Tk in

Girders nnd Sway Bracing of the 350
(ive Works

the Maln
ft.

Bpann woas fabricated at oor

BRAITHWAITE &

(INDIA) LIMITED
CALCUTTA

CO.,
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INDENTORS REQUESTED
TO PUT
COLFIX-BITUMEN EMULSION

HOTFIX-HOT ASPHALT (any grade)

In their Estimates & Indents

as required by them
For

ROADS, RUNWAYS etc.
D. G. I. & S. CURRENT CONTRACT RATES

FOR PARTICU
Please Write to:— LARS

MESSRS. MCLLEOD & CO, LTD.,
3. Netoji Subhas Road,
CALCUTTA.

W?A it

" “V.H "A ('v

iy ‘m‘ M 0 El _
\WW TP S

eep tilling with a chisel cultivator as shown above increases the

soil's capacity for storing water. It penetrates and loosens the soil to @
depth of up to 15 inches, thus allowing the roots of the next crop to
obtain the maximum nourishment from the earth. Deep tilling is essential
if the land is to produce the amount of food the nation so urgently needs,

The chisel cultivator is being pulled by a ‘Coterpillar’ D4 Tractor. This
48 h.p. track-type tractor is easily controlled by one operator only. The
famous ‘Caterpillar’ range of tractors is manufactured by the Caterpillar
Tractor Company and distributed through their authorised agents listed
below. Every piece of equipment is backed by a service organisation to
maintain # ot fullest efficiency wherever it may be working.

Our agrievitural experts con advise you fully—without obligation—on
your particular requirements. Get in touch with any of the distributors
listed below. And remember—'Caterpillar’ equipment is more readily
available these days. They can offer you very favourable delivery dates.

Caterpillar o/esc: T

q’:
C noron Graoing

%ﬂ Taicrons

Q

ENGINES

‘c"!l'lllll' DISTRIBUTORS IN INRDILA

LI'COUBRO TRACTORS (INDIA)  WILLCOX
u“mumnm LIMITED  (BUCKWELL-INDIA)
P. 0. b . 619 ;. o“e'l."‘-'i 3”

P. 0. Box Ne. 278 o .
SALES AND SERVICE



WARSOP

ROCK DRILL

The most modern

self-contained One

Man power-tool for

. Stone Quarrying

. Surface Mining
Prospecting

. Trenching for power,
water & sewage lines

. Breaking concrete &
general demolition

EENFORD

CONCRETE MIXERS

M ewN—

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:

. Jaw Crushers & Granulators
. Gyratory Crushers

Vibrating & Rotary Screens
Complete Crushing & Screen-
ing plants, capacity from 3 to
400 tons per hour.

s

Apply for details to:-

. - 1150 af:
§Garlick ¢ Co.Ltd,
m Coimbatore«, Madra R

NP oAy and New Delhi.
| ucorcmcuufl'&i‘n_‘.m?ﬁx oty

SEHTA 5G9+
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Modernizing Earthmoving

There is today a great need for modernizing earth-
moving equipment and methods. We as excilusive Dis-
tributors for R. G. LeTOURNEAU, Inc. earthmoving
equipment can offer you the latest, most highly deve-
loped, high.speed, cost cutting machinery in the entire
industry. Where speed and economy count most, there
you will find TOURNAPULLS and TOURNADOZERS. In
addition, our expertly factory-trained mechanics can -
offer you up-to-date maintenance and repair service.

ASK JACKS,

jam Jucks o Go. ltd.

. DISTRIBUTORS FOR R. G. LeTOURNEAU, Ing .
“. EARTHMOVING EQUIPMENT,
1 BOMBAY
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