The Indian Roads Congress as a body does
not hold itself responsible for statements made
or for opinions expressed, in the Papers or
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Indian Roads Congress—Fourteenth Session, Bombay, January 1950

(The President, Shri Brijmohan Lal. is not in the photograph.)

SHRI BRIJMOHAN LAL, I. S. E,, President, 194950,

Shri Brijmohan Lal was born at Meerat in 1808 and received his early educa-
tion thore, attaining a brilliant record in the Meorut Colloze. Asan under-graduate,
he joined the Civil Engineering Class of Thomason Civil Engineering College in
1918 and obtained a Higher Cortificate as an Assiztant Engineer in 1921, Ho was
appointed to the Indian Serviee of Engineers in 1922 in the Punjab P, W.D.,
Buildings and Rowds Branch, He soon rose to the rank of an Executive Engineer
in 1928 and, in that capacity, ho was responsiblo for & large number of works on
roads, bridges, and buildings.  He boeame a Superintending Engineer in 1943 and
in addition, was appointed Socretary, Communications Board, Punjab in 1944, He

wad olectod Momber of the Institution of Engineers (India) in 1044,

His sorvices were approciated by the Government in 1945 by the award of the
titlo of Rai Baladur. On the partitien of the Punjab, he was appointed Chief
Enginoer, P, W, ,, Buildings and Roads Branch, East Punjab, on the 15th Aagust
1947, in which eapacity ho is 3till serving the country,
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INDIAN ROADS CONGRESS
NOTICES AND ANNOUNCEMENTS

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

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

2. Members who intend to contribute Papers on any subject
connected with Highway Engincering are requested to intimate the
fact to the Seeretary, Indian IRoads Congress, and to send a short
synopsis of their proposed Papers as carly as possible,  On receipt
of acceptance of thie subjert matter of the Paper the Member con-
cerned should send his contribution to the Secretary, Indian Roads
Congress, complete in all respeets and with original drawings,
photographs, ctc., 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 expericnce 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 should have time to study Papers well in
advance of the date of the Session, it is hoped that Members will
make an offort 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-
tribute Papers which, if required, will be suitably edited by the
Indian Roads Congress before publication.

5. The following Mecdals are available for award:

(i) THE MITCHELL MEDAL:

For exeeptionally 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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(i) THE INDIAN ROADS CONGRESS MEDAL:

For Papers considered by the Council o

Road : i
mc::-i :. Congress to be of a decidedly more

f the Indiay
than average

6. The Council have reserved the ri ht
one Me_da.l in any year or to withhold thegaWatr(Zl a.fw ard more than
year without assigning any reason, ot & Medal in any

7. ESSAYS: Members are inf
Indian Roads Congress, at their 34t1r1l géﬁ:g);hﬁ:l;hetcouncn of the
a

the occasion of the 14th Session h . Bom
Prize Essay Competition. » have decided to giggq o on

II. NEW ADMISSIONS

LIST OF THE MEMBERS OF THE INDIAN ROADS
CONGRESS ENROLLED FROM 1-.11.49 to 28-2.50

Nerial

No.

No, Namo. l Address,

Rolt l

1294 1438 M. S. Thirnmale  Chief Engineer, Hivhways, 15, Victoria Cress
Tyengar cent Road, Evniore, Madras,

1205 1489 O, H. Koonizsber- Diroctor of Housing, Ministry of Iealth,
gor Room No. 73, North Block, Centrai Secro-
taviat, Now Delhi.

1296 1440 8. S, Swaminathan Superintending  Engineer, (Civil), C. P.
Eloctricity Depurtmont, Lele Buugalow,
Dharampoth, Nagpur.

1297 1441 G.C. Juin District Enuincer, P.W.D. B/R, Saharanpur.

1298 1442 K. C. Pandya Director, CJo, The Allied Constraction Co. Ltd.,
24-B, Hamam Street, Fort, Bombay.

1299 1443 M. M. Bose Executive Engincer, Central Division, P.W.D,
Patva.

1800 1444 U.B. Sroepada Rao Suporvisor (Hichways), Civil Basar, Bellary.

1301 1445 J. B, Nanda Divisional Engincor, P.W.D., Udhampur. J. & K.
State.
1302 1446 R.S. Bhalla Deputy Matorials & Plunt Officer, Ministry of

Transport, Rowds Organisation, Jamnagar
House, Now Delhi.

1308 1447 J. K. Roy Assistant Engineer (Roa@s), Lioco Bui!(:ling
Works Projects, <arkar Villa, P.0. Mahijam,
(Santhal Parganas),

1304 1448 E. Krishoan Section Officer, (Highways), Bharatha Puzha
Bridge, Kuttippuram (S.L)

1806 1449 4.1, Singh Superintending  Engincer, B & R Branch,
Patiala.

1306 1450 K. V. Joglekar Deputy Socrotary to Govt. of Bombay, P.W.D,
Secretariat, Fort, Bombay,

1807 1451 8. K. Subramaniam Managing Director, Gannon Dunkerley & Co,
(Madras) Ltd. 14, Boag Road, Madras-17,

1308 1452 P. Sharma &.1.0., P.W.D, Dibruzarh P.O. (Assam).

1309 1458 S, K. Karandikar  Superintending Enbgineer, Central Cirols,
Pm)nn-l .

1810 1454 M. V. Rajwade Execuntive Engineer, P.W.D. Raipur. (C. P, &

Berar).
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Serial | Roll x
v ame,
No. No. Address.
1311 1455 P. ¥ i ¢ Finge
C. Chopra Chiof BEnuincor , Vindhyw Pradosh, Rowa,
1312 1456 S N ' i ’ |
. Banorjoo As:x's‘tn.nt. Jt}nginom-, Works & Buildings Doptd
;])1.]1.‘_‘.:'\17‘1.-\1]1) Division, 0.0, Silieuri l)i\‘g‘i(‘.é
arjooling (Wost Boneal, ' k
1813 14 . G ¥ ivisi
67 H. K. Gandotra Divisional Wngineor Kaslimiv R & B Divisi
Gueuji By, Srinﬂ.:);:w, ) Division,
1314 145 S akhani i
8 8. G. Takhani Asms“tamt Brick & Swnd Supply Offy
0\“1(:0 af tho Assistant Honsinw)(l‘,mn 1("0“"" C/“‘
(Wost), Bembay. g Commissionor
1316 1459 S Mitr: i
. K. Mitra Assistant Enginoor (W & B Jalvuiouss
Bonenl). By dalpuigur, (West
1816 1460 K. Narasimha Rao Nunicipu\ Engivoor, Kuk; 1
P » Kokinada,
1317 1461  Phiro; anji ‘
hiroz Bomanji l)eputy Commandor, Roval Inding 1o
C.l() (/RIE,‘ 133 Works No \S]gn l‘lllulllool’ﬂy
Now Dolli, ) . Army P, 0,
1318 1462 D.N. Gilns i
N. Ghosh Assx}stant Enginom‘, W &B) ro
trict Bankura. BN.Rly. (Waost i;},f,}"”t]’)“ Dis-
1819 1463 K. D. TW A i .
Bhagwaoar En:‘nm(\,r Ronds, Bombay  Munies
Minoo Mansion, Victorin (‘Tlmpnhty, 53
Bombay-27, srdons Rong
1820 1484 M. N2 : 9 i
. Mewada quo.cutnvo En;;inmn-, PW.D. Pross
sion, Bnmbﬂ.y. o TOS!dOncy Divi.
1821 146 B i
5 K. Subha Ran Exocutive Engiuoor, Shimoga, (M
1322 1466 N. K. Dosai § I
osai l)opu_ty Enyinoor, Dadabhai R
Office, Andhori, Bomlm.y ' rad, Pw.n.
1328 1467 8, A. She i
arma EXGCﬂ.tl\'G ¥ugineor, Satpura Divie;
Chhmr_l\v;um(c.l’.\ T vIsion, Pwo,
1324 1468 . SO
T. H. Dhanokar ])o‘puty Engineor, “A» Sub-Divigi
Secretariat, Forg, Bombay IVision, P,
1326 1469 V. Lak i 591 X |
N:r shini Assistant Inginoor, Tungn Pros
ayan Mysore Stato, ety Shimogn
1326 1470 V. Rami: i
Ramiah A.Srflﬂtﬂ.ut Eng‘inom', N8 Bailg;
sion, Bangaloro, Mysore St;,,'t((, S Sub Divi,
1327 1 ’ 5 i L
327 71  P. K. Vora Assistant Stato Busineor »
Chakla, Bhuj, lKuL:h).‘ » PWD. Nugu
1328 1472 A, R. oor
Mastonr Doputy Envinoor, AV, Sawhar s ;
Jawhay, Distriet, 'Mum:; P b Division
1829 1473 V. J, Masarwaly .

Doputy Enuing
It or, Cla N - . |
B.C, PW.L qu{mfmm”"“““‘l“’ﬂ Engineor,

Serial
No.

1330

1331

1932

1383

1384

1335

1336

1337

1338

1339

1340

1343

1344

1345

11346

1347

\ Roll
No.

1474

1475

1476

1477

1479

1480

1481

1482

1483

1484

1485

1486

1487

1488

1489

1490

1491

NEW ADMISSIONS 391

Name,

P.J. Javas

B. T, Unwalla

. 1. Pinto

M. N. Dalal (LML

(. X, Thosar

. P Nake

7

<. R, Gadhoke
R. D. Bakori

1. K. Modi

AL DL Dendbin

K. S. Dashpando

M. M. Dosai
K. Rajagopalan
. K. Daruwala

G. B, Rompuri

. tluch Voorial:
K. V. Raju Rathuam

0. H. Patol

Address.

Asnistant Enuineer, Concrete Association of
Judia, 1-2 Gueen’s Road, Bombay-1.

Axsistant Enwincer, Concerete Association of
India, 1-2 Queen’s Roud, Bombay-1.

Deputy Enciteer, PAV.D. 1996 Convent Stroey,
Pooni-l,

Principat & Prosident, Indian Roads & Trans-
port Doveopment Associntion, 3, Cuffe
Parndo, Bombay.

Assistant Envincor, Mainteuance (Roads), Plot
14, Sir Balachandrs Road, Dadar, Bombuy.

District Enwineor, District-Local Board,
Dharwar.

Suporintonding Envineor, [nited States of
Rajasthun, Jodhar.

Fxocutive Eungineer, P.W.D. QOffice, Baudra-
Rombay, 20,

Deputy Euuineer, PW.D. Rovm No. 111 Housi-
na Colony, Scheme Nooo 6, Road, No. 4,
<ion, Bombay.

Deputy  Engineer, P.W.D, Buagalow No. 60,
Rannde Read Extension, (B.B.C.1.) Dadar,
Bombay.

Doputy Yuvineer, P.W. Do L, Lady North
Coto Orphanivre, Chiupaty Road, Babulnath,
Bombay Ne. 7.

AMunicipa! Engincer, Baroda City Municipalisy,
Khadia Polo, Barada,

Assistant Enzsineer, Ernakulam, The United
Spates of Travancore & Cochin, .

Kxecutive Enuinoor, ousing Suburban West
Division, Amihori  Bombuy

563, Mauckvadi, Bhuvnugur, (Saurashtra).

Exocutive Euuineer, . W, D, Building
Division, Mysore.

Assistant  Enginoor, P. W, D, Building
Division, Mysore

Dopuy En sinoer, Gujwrat hrrigation Cirele,
Baroda,
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Serial
No.

—_—

—_—

1348

1349

1350

1351

1352

1363

1354

1365

1366

1357

1368

1359

1360

Roll

No Namoe,

1482 M. M. Patel
1493 M. P, Kurkwro

1494 E.J. Umrigar

1495 V. V. Bodekay

1496 K. P. Cluttopa-
dhyay

1497 D. V. Deshpande
1498 M. N. Gubu

1499 Syed A, B. Inamul-
Hoque

1500 R, B. Sen

1801  Norman Henry
Taylor

1502 N, C. Bulsara

1603  W. D. Ganguti

1504 D. B, Kankanwadi

40 T. C. Shahani

41 K.C.De

Address,

Astistant Engineor, Munied i i
ing wmicipal Office, Dan:
Momgin » Mumietpal Ottice, Dannpith,
i charge of Rouds in B ici

¢ ; arodi Manicipality
Sidhanath mecsh\v:udi, Baroda, e
Abisist:mt, Enginoor, Clo. Mossrs, 1
Co,, Litd, Bumbay Houge
Forg, Bombay, ’

ata Powor
Bruco Streot,

Divisional

Engineor, Local
Aurangub

add, (Hydorabad State),

A:silst}z,)gt.]'}.ng'inom'. W&, Havinghaty Works
sSub-Ihvision, ., R, A istri
Nadia, (Wnst’Boug'u,( Y el ' District

’
Governmen 4,

Assistant Engincer Dovel > i
Municipality, Poomag, @ Loona City

Assistant Enyj i
Dist D ngineer, W & 13 Dugtt' hul‘smmg

arjoeling, (Wost, Bongal

" .
lompnmry Engineer, Offico
\E,
Kngineer, L. A, Division,
(Assam),

?f the Exocutive
P.ow. . Gauhat;i,

Technical Assistunt o i
b 1 0 9
ueer, Road Planning o A

ding Engi.
Alipore, Calcutta,

Circle, Andorson House,

Development Ep

ginoor, Clo Roe
Ewart House, B . Ulo Rooona,

ruce Stroot, Bnmbuy' Ltd,,

SuperintendingEu i N
gmoor, Nor jnj i
W ™D, -, .N‘:.u th Gujarat Circle,

Alimedabad, 4, Cantonmen t,

Assistant Enginoer \''
Gardens, P, 6 Cullnftta,%!)}.»] 4. Bullygnngo

T
Executive Eugineer, Irrigutio

sion (South) P, Ww. D, Dhm‘wzrl"!’ojocts Divi-

ASSOCIATE MEMBERS,

Roads Engineor,

St
. 0. Bux audard

1 Vac .
N, 255, New Do) Jotim O Co,,

hi,
Roads Engineer, Clo Bangy
Plarmacoution] Works Ltd\im
2] 3

Chomiey) &
Avenue, Calcutta—i2,

('rhittn.\'unj:m

III. DEATH.

The Council have roceived witl YOLYOL intimitiy,

676 P, M. Chowdhury

f tho fullnwiu ;U -~
‘ . 1Y d b by o
tric Enoi Wt 1
Dis Tict ng:meel, 2, W. U., (in\mu y ((I‘W& 1‘()]‘)

unelaimed by the Pose Office.
present wddross of

1V. ADDRESSES OF MEMBERS WANTED.

Secrotary, §. R, C.

dommunications Chr Wi x have heen return
i i X ¥ s fllowing members have s ed
S s addreszod to the £ b ! ven 18
; S o Memhovs able to ove Intformation Peg dldlﬂﬂ thoe
R { o : iealars
Cany of those roneerped are !'tl(})l“«'U‘v‘! 120 Yorward Py tical t

Serial
No,

——a

&

<

10
11
12
13
14

17
18

19

21
22

Roll
No,

453
et

375

1145

1225

894
229

566

931
173

24
998
Hi0
206

183

417

956
693

966

844,
720
1089

1 Name of Mombar,

L

Basu, N,

Baverjuo, Shishir
Kumar,

Dixit, M. K.

Dhvava, B.C.
Chbzar Singhy, &

Hanly, P4
Hodgsrn, E.8,

Jadhav, M.K.

Khalique, M.V,
Kidar Nabh.
Korni, M.A.
Mathow, K, (faares.
Matbur, J.X.
Mafti, M.LD.

Nawab Alsan Yar
Jung Bahadar
{ L.M.).

Parang, Hari Ram
{ L.M.).

Parmeshri Dnss

Rajaratpam, K.M.
Mudaliar.

Rizvi, 8.H.

Salukbe, V. B.
Shaw, M. (LM

Uttam Siugh.
(LM

'

Last knowyn Address.

e

1532, nd, Riv. Maing (o, 08, AL BOPCO.

Lanistant Enginenr, Waterways Sub-Division,
Patnin.

'l Leasbkar Municips) Committoe, Lashkar,
Gwalior,

Exeeative Ensneor, (Hun-‘i,pz). Giurd Room,
Poctdcimwaln Road, Worti, Bombay No, 18.

Asxi-1anl Enginver, Dm%;ns‘,‘\‘, W. B, Building
aud Roads Branch, Simia-E.

15/1, Chowrinchee Sqanre, Caloutta.

Qverdeans Court, Diflen Hall near Farham
Surrey, (England).

Chief Engineer & State Architect, Ketkibag
’ Bungaiiw, Camp Road, Baroda.

Ministry of Trangport (Roads 1, New Dethi.

32, Kaonti Road, Delira-Dav, U. P,

114, Rogent Estute, Tolly Gunj, Calcutta.
Supervisor, PoW. B, Trivapdrum,

Agsistant Enginoor, Jadhpur Rallway, Jodbpar,
Contral

Inspector  of  Works and  Stores,

Command, Moernt.

Afsar Manzil, Jubles Hill, Hyderabad-Deccan.

Retired Execative Bogineor, Lal Chowk, Qila
Gujar Singh, Lahare,

Assistant Engineer, P. W. 1}, Azamgarh, U. P.
District Board Engineer, Kistna Dist, (Madras
Progy.).

T >
Executive Engineer, P.
Division, Jhansi, U. P.

W. D., Provincial

Guest Honse, Dowas Junior.
Exocutive Engineer, Central P. W. D., Indore.

Chiof Engineer, Jaipur State, Jaipur.
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LIST OF COMMITTEES AND SUBCOMMITTEES

SPECIFICATIONS AND STANDARDS COMMITTEE :

G. M. McKelvie —
K. 8. Raghavachary —

Convenor
Member-Secretary
(1) Geometric Design Division -
T. Mitra
N. V. Modak

(11) Structural Design Division :

Brijmohan La)
K. K. Nambiay

(a) Rigid Pavements:

A. C. Mukerjee or nominee

M. S. Thirumula Iyeng:u' Or nominee
One representative of B-in.(! -
C. V. Nazareth

(b) Flexible Pavements :

Brig. Partap Narain
¢ ‘ 8 S. R. Mchra
C. J. Fielder G. Srirangachar
V. N. Rangaswami Y
{iii) Specifications and C’osting Division -

(For items other than (i) & (i
H. Sunder Rao & (i)
One representative of
N. V. S. Murti

H. P. Sinha or nominee of C.P.W.D
BRIDQES COMMITTEL -

H. P. Mathrani —
S. L. Bazaz —

E.in-¢ (Surveyor of works)

Convenor
Member-Secretary
(1) Location, Layout and Iydraulics Divigion -

Brig. Partap Narain
A. Nageswara Ayyar L(I}(gmlrj:;:;%:a

Kanwar Sai
“ n A Tepresentative of (; B.1
(i) Substructure and Superstructure Division : o

g. F. Antia S. B. Joshi

. S. Desai ;e Joshi

K.G. Bh;tle }]@2 P. Nicolaides

S. K. Ghosh -8 Subramanian,

V. Venkataramyyhg' V. Joglekar

List or COMMITTEES AND SUBCOMMITTEES 396

3. TECHNICAL SUBCOMMITTEE:
(1) Test Truck Division :
Chief Engineer (W. Bengal) —Convenor

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

(il) Research Organization Division .
K. S. Raghavachary — Convenor
A representative of Engineer—in~Chief's Branch
Chicef Engincer, Works & Buildings, West Bengal
Chief Engineer, Buildings & Roads, Uttar Pradesh
Chief Engincer (Highways), Madras
Chicf Engineer, Buildings & Roads, Punjab.
4. ROAD TRANSPORT SUBCOMMITEL :
. P. Antia — Convenor
K. M. Kantawala E. A. Nadirshah
V. N. Rangaswami R. N. Dogra
BULLOCK-CART SUBCOMMITTEE:
B. V. Vagh — Convenor

S. B. Joshi J. A. Taraporevala
E. A. Nadirshah

o

6. SOIL RESEARCH SUBCOMMITTEE:

S. R. Mehra — Convenor

One representative One representative from

of Ein-C. Central Board of Irrigation
U. J. Bhatt K. S. Raghavachary

C. J. Ficlder G. Srirangachary

V. N. Rangaswami H. L. Uppal

7. EDUCATION 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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9. HIGHWAY LAYOUT SUBCOMMITTEL :
H. N, Batliwala

— foneenor
T. Mitra M. Meoran
R. N. Dogra N. V. Modak
V. N, Rangaswami
10. PROVINCIALIZATION OF LOCAL BODIES
ENGINEERING SERVICES SUBCOMMITTER :

5. K. Sinha

----- Convenor®

11, PAPERS SUBCOMMITTEE
G. M. McKelvie

Brig Partap Narain
A, C. Mukerjee

— Convenor

B. N, Puri

12. MANUFACTURE OF ROAD MAKING MACHINERY

AND MECHANIZATION SUBCOMMITTEL :

H. P. Mathrani
R. S. Bhalla

F. P. Antia M. L. Bhal
Brig. Partap Narain

L. R Patel
B. S. Puri
13. ORGANIZATION COMMITTVER:
G, M. MeKelvie

Convenor
Member-Secretary

Convenors

. o
_ The Conspltmng Engmo’(\x' to the Government, of Indin {Roads)
18 an ex-officio member of Committees and Subecommittees

* Members will be nr)mnﬁhed‘]:;f'or“ o



PROCEEDINGS OF TilE FOURTEENTH
SESSION OF THE INDIAN ROADS
CONGRESS

Vol. XTIV Part BOMBAY January 1950

PRESIDENTAL ADDRESS

The Fourteenth Session of the Indin Roads Congress was held
at Bombay from the I4th to the u0th Jaunuary 1950, and was
formally opened by the Hon'ble Sri 11 G. Kher. Premier of
Bombay, at 11.00a.m. on the 151l Japuary 1670 in the Sir
Cowasjee Jehangir Hall.  The jirocecdings opened with the
address by Shri Brijmolian Lual, the President, the full text of
which is given below:

It is my proud privilege today to welcome vou, Mr. Premier,
on behalf of the Indian Loads Congress and to exuresscur profound
gratitude for the honour you have done us by consenting to
inaugurate this, the 14th General Session of the Indian Rogds
Congress, thus showing the keen interest you take in the vital
problem of road communications

Our sincere thanks arc also due to the (}‘()\'e_rnment. of
Bombay for inviting us to hold this Session in their beautiful
cupital-—the Gateway of India—and giving us t'hv henefit of a']l
the facilitics and amenities which ave uniguely its own This is
not the first time that wo are enjoying their hospitality. The
Sixth Session of the Congress was held here. in December 1939,
under the Presidentship of Sir Kenneth Mitehell, who may most
appropriately be called the Father of the Indian Roads

()orlgresS_

Our Council again had the privilege of meeting in thi.s
great city at its 20th meeting in March 1_1941, unc‘ler. the Pres.l.
dentship of ancther ominent road Engineer, Shri (now His
Excellency) J. B. Vesugar, who it that time wus 1vndn§tnal
Adviser to Government of India and who later distinguished
himself as Chairman of the India Su;*»p[y Mission in Washington.
He now holds the high pest of Indias Ambussador in the
Argentine. His distinguished career 8 one more proof that the
engincer's calling, hecause »f the inherent quality of the trajning
it affords and the wide human contacts vt zives, can fit the
recipient to excel in spheres other than the purely technical,
should suitable opportunities be fortheuming.  Before 1 proceed
further I will read out Messages and good wishes received from
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the Hon’ble the Minister of State for Transport and Railways,
Government of India and other distinguished Members [Messages
reproduced on pages 421 and 422.]

Sir, the city of Bombay where Wwe have met today, has a
place of its own in the annals of the cou

0 ntry’s progress and the
achievement of our independence.

. Directly one thinks of the
Province of Bombay, many illustrious na

mes come to one’s mind,
Naroji, Tilak, Ranade, Bhandarkar, Gokhale. and above al),
Mahatma Gandhi, the architect of our freedom and the Father of
our Nation. We cannot think of a better setting for the contem.
plation of the many difficult problems that encomp

a8s us today, in
whose proper solution lies the future and destiny of our land and
our race.

Vast, momentous, and revolutionary changes have taken place
in this land of ours since we met here last, What our most
sanguine hopes were not a

ble to forecast has actually become a
reality. And we stand today pivoted on the wings

The accession of the States to the Un
event in Indian History. No fewer than one hundred and
sixty seven small and big states, ineluding the major State
of Baroda, have merged i
enlarging its area and population by 39,7)92 8quare miles and 85
lakhs persons respectively, ing it into one of the largest
administrative areas of the Indian Union.

ion is a momentous

The problem of problems before yg today is th . ]
the lot of the common man and it ; Y 18 that of improving

completed many and bold en
Lloyd Dams and the Back Bay Scheme are among

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, thgrefore, very happy that we have met today in g ﬁlost
appropriate spot for chalking out gur plans for the development of
our road communications which are among the inevitable Passports
to azricultura) efficiency, rura| plenty, and industrial prosperity

gineering projects. The Wi

399
PRESIDENTIAL ADDRESS

ROADS IN INDIA

ion in India extends well back

The history of road construction 1n dia extends well back
i iqui Our recently unear ies
;g(tl“)xrg():;c)i’ I?Igﬁﬁgfﬁéveal that even in th&tu?:]ea;?;;g:ci rz:gt%es(;xfte
ivo ( : 70, WO Wero ¢ 3 - art.
We th°“§&nd yea{;sd?(l: {Iilt%;italfr% «?‘;monstyable signs of I')t,r(')ﬁ(i:lec%?.
We o B, (21 ei:‘ﬁciency in their maintenance, for i Tsn:d -
m_rf’ad m&kmghalimrse chariots mentioned so frequently 'Isct)enca on
o it & e‘ nlevelled paths. In fact, tl'le very ex} tence of
these monne of com unications postulates a fair degree o dvance
inro means'Of COI;K; epic of Ramayna affords furthe}:‘ proc:)lved he
in road-m?kmgf' ads in as much as Bharata, whelx‘). e r?sa ed to
constru_ctlon,oh :10 brother Rama, ordered the mal 1ngt9mlepc0u]d
me?it :llﬁ' buagnl:stﬁe forest areas so that he and his reti
roa 0

travel smoothly.

_— QAo i
~ : -qﬁ;": qegr: Hmﬁl ﬁ X -
foeaat fofs rRvEY T, TS I %0 R

The extent to which the science of ro:d b;li}(j(i)l;lg lflf:rfﬁ‘&fllfﬁ:

i following extiac _ HA
té(}]ngll‘f’?z ?;I}f: lx‘avefltlolglo?g treatise on Maurglz:q s};qhty by Kautilya,
written imo’re than three centuries before Christ:

; nd roads leading to DRONA.-
) ‘f&’éi&‘iﬂ%‘?ﬁ?ﬁﬁ?ﬁf‘f&&ry ports, att)u? pasture grﬁﬁgg:
3 . eet) in .
shall. be fourSdAzgxggIsI%X?ntgi{?t‘;;y Stations,_ burial d‘or
leading to ounds, and to villages shall be eight dan dg
crematl?[ilbgfreet) ianidth. Roads to gardqns, gro;ws},1 ant
(forty-elghau be four dandas. Roads leading fto ¢ eﬁ) z'mt;
forestsdsforests shall be two dandas. Roadsfor ¢ arlod‘
mfest(i) five Arantis (7% feet) and ro.ads for minor qua
:11;;2(38 ea,nd men shall be two Arantis (3 feet).

inei HA or Royal Road was that
In ?ﬁ“ days, ghfhfgggﬂp%ﬁéiﬁﬂ Patna. This road c%ntlnuqd
“'?hmh P t1 North Western Frontier Province. After ti e maxg
right uptodt%)l:en Jaid out, trees were plz_mted, wellsD were ug”l?nr d
ﬁ%ﬁilﬂrigg for travellers built }?X ;Ie}%gla(g(ljlfl)te]g V&g-) }E:xtli)l;i?a?! ai] s

i MAGAST - G

gfreinnc(i);ici)(}ﬁggs 7vllfcx)ked after tI}e upkeep of tthese ;Z?ld%il]ggi
la.l;):ur for maintenance was pr0v1ded by theO omns nd vil ]g))
lying along the roads. The SHUKRANITI (1 db- cenb {lt b
)i’ eg detfils of the roads of the period. R’?a 8 we}r}ed g .
go;:ex 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 Agra
fo the Fronticr. Though very few masonry bridges were built in
that period, the technique of building beat, bridges reached a high
level of proficiency as cver clephants could 1.0t only crosa but,
even at times, engage in comb

218 on such bridges, o 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 scale, but ronds were mostly constructcd

from the strategic and administrative points of view, little
attention being paid to their civie or ceenemic aspeets. One of
the most important projeets under

taken at a cost, of rupees fifty
lakhs was the construction of the Te

-aligned Grand Trunk Road in
1848 from Lahore to Peshawar, a distance of 264 miles with 103

major bridges,

This development of roads had h
Railways came upon the scene in the middle of the Toth century
and for economic reasons the roads running parallel to them were
given less attention while stregs wag laid on the development of
feeder roads. The culmination of this lack of Central interest in
the main roads was reached in the Government of Tngia Act of
1919 which transferred “roads” to the brovinces, the (lentra]
Government ceasing to concern itself  with roaq development
except for roads of military importance an certain arterinl roads
in Indian States. The Provineial Administrations in their turn in
some provinces placed the greater part of their road milage in the
charge of local bodies. taking direct responsibility for the mainten.

ance and construction of only a strictly limited milage of waip
roads.

ardly  begun when the

At about the time this devolution took place, howover there
was a revolution in transport in India. The World War (f) bad
ended and surplus military vehicles wer

: e Che"‘I)]y available {or
civilian use in large numbers.

. Motor transport developed and the
roads began to deteriorute rapidly.  Public opinion wug roused

and, in November 1027, the Government, of India appointed b
Jayakar Committee to advise on a road policy. This Committes
recommended early in 1928 th.t the Cential Governme sy, shonld
assist the provinces in the development. of roads angd suggested the
levy of an additional tax of two Anbas per gaton of petrol 0\"01-
and above the gencral revenue tax of 8iX annag imposed on th;
fuel. The income from this additional tax of two AT nas Wi | bls
earmarked for road development, The ITe8CNt gross to O‘l\‘-])eotroel

is now 15 annas out of which only 2% annas, (o 1/6th is made
available for roads. The proceeds

Road Fund from thiy tux form the Central
0a .
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The Committee aiso recommended the setting up tOf .(21)):
sepamhé Road Departioent in the Qemrafl (ﬂ)ve:;réget?vés(fmm
i ' ittee consi r repr
Transport Advisory Committee consisting ok ‘Ind otatives from
the Central Government and thcl prmmcg;, : d (9 o Central
sanisati »inf ation and  rescarch E ; :
anisation for informtic : ) ‘
8;%:;;2;25)1) wag set up in 1930 and o Tronsport Ady isory (,olugcl;
¢ at Ry, ! ; ansport - N
in %9‘;’) On the recommendation of the .l‘\;yaku (,_on}mlttetaechts]iéal
md.(’:c.) ference first mot in 1931 to discuss various te

1'os n 3 sl
matters.

THE INDIAN RO.ADS CONGRESS

' ' 'gislature adopted a
o in 1934 the Central Legisla |
hen, howover, in 193% _ . ] k ; od o
re lﬁ‘t’;i ny roviding for the cnnt,xmmtlon‘ of the Road -I' unddiatel
Bto v sp)(\(iﬁod limit, the entral (rovermnex))t d]nge] séy
n 30 3 ’ ! ‘ -
g:)lm‘:ne}zl '1ln inaugural meeting of the _1.' dmlnt 1»0‘.1 v%degf%rum
Thus wag this Conaress founded and mestxtctixtqfi OSP(I)?x -1l11 » forum
, re r pooli; ¢ experience and jdea : 7
f the regnlar pooling of es : fes S amatters
W(gectina tl:e con&motion and mflmtenanff of Io,lg;sr{ttfg;s)c pamond
@ ! Bt and to provide a atf,
standard specifications, ot o ohor the
(*t);((mrisbsion Iof professional opinion on matters fmhatilllgmtion oad
Enp’ineorinﬂ including such gnestions as those of organizs
gineoring,
administration.

i 74 in 1934, the
inni ith ¢ dest membership of ;
ning with a mo er . 34, th
O B(‘zggnh-‘ﬂg”ow no less than 1,3.)0.111¢rxlxber(ls Str'?&r(;ovemg-
T‘im]gr:zzrq of all ranks from Central, Prow‘nem m;hi j;tereste
11‘12%111:3 M;lit-\ry Eugineering Services and Commerei:
] el 2

v as held 13 sessions in different parts

Sinee L34, ﬂli(ﬁﬁgﬂfl:ji }ll;\‘:o};;(fade in the North, Ca}cutta in the

wa the cm.mtr.Y s;z;‘e: West, and Trivandrum in FI.IO fz’n: ﬁout‘h‘,n The

past, duipur in ‘;;(w has risen from 73 at Dethiin 1434 to 237 last

pumbor of dologa '(\f() f[(ywer than 141 technical Papers have been

yoar ab Runchl'\ t which attained a very high standard of merit,

dlsc_ussedl,. Son:iog of technical Papers. Wprks of engineering interest
l}:te:lgze}? l(oi:ll:zV have been inspected during these mectings.

Si 1045, technienl exhilbitions containing models f{)}f rqad

smee 1o | and displaying technical htomtuxfe, engineering
works and bric ge}s;;c been organized at cach session and have
machinery, etc , t(l-’rcs’t not only among Members of the Congress
attracted keen in {1tsid‘e visitors. Popular lectures are now 9180
bu.t; also among o o8 of common intercst.n_nd technical films
being arranged on top: hjects are being exhibited  In fact, our
bearing on Iingincering S‘; ;lnel session as educative as possible, more
desige ix to mam}ﬁf(g}gz;zr;itl;)? vbun‘qm‘ membere of the .profession.
garftlcul‘;‘;‘l(_s:of‘:)rrl;il meetings have also been held to discuss road

O iar, . p
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problems. A large number of Com

: wittees and Subcommittees a.
always in being to deal with techn o08 BIe

ical subjeota.

The most outstanding contribution of th
ress to the science of Road Engineering inI
Specifications and Code of Practice
which has been accorded general a
Previous to the drafting of this Code
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 ow’n Highway
loadings and making his own specifications for materials. The
Bridge Code has yet to be finalized, (it exists in draft form at pre-
sent) but it has already resulted in greatly improved 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 yoars before it is completed to cover all fields

of bridge engineering but in the meantime we are maki
of the preliminary drafts. are making good use

e Indian Roads Cong-
ndia is “The Standard
for Road Bridges in India,"
cceptance throughout India.
and its predeccssor, there were

Other technical Committees of the Con
on adnirable work in the matter

roads, studying the economics of highway types, defining the widths
of pavements required for various i ’

! ntensities 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 standards,
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 come.

gress have been carrying
of laying down standards for

For the economic construction and maintenance of roads, it i8
necessary to have some means of testing the traffic bearing capa-
oity 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 1935 and a series
of tests on the performance of various kinds of stones. surfacgs,
and road makiog materials have heen carried out under the guid-
ance of a subcommittee appointed by this Congress. Thesc experi-
ments have established certain principles which are sure to lead tg
considcrable economy in design. The valuable results obtaine
have been published in the form of 1 Road Research Bulletin.

In view of the fact that the prewar number of.bullock carts :::'
India was 87 lakhs against 1.7 lakhs of motor vehicles, the fo:g:m
must continue to play a very important part inthe tmnsportt' slfen to
of India. 1t follows, therefore, that measures should be ta

! [ . e e the
jmprove the bullock cart wheel with a view to minimising
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i ! i ess has, for a long
damage it caused to roads. The Indian Roads Congrﬂss R L
tiillle,gbeun studying this question through one of its Subcomm_lttee:
which was appointed first in 1943 and is now on the point o
submitting its final report.

J0il mechanics should play a vital part in the construction
and bn(:;ll.lix:?e::mce of roads ]This aspect of road qumee.nnig) has
been largely ignored in the past but now a new sclllenpe ;s eu:)gf
developed in this matter. As long ago as ,1937, at the ins anl;zle
the Indian Roads Congress, the investigation of certain yi)rci ems
connected with the Punjab soils was stax_‘ted in the Pug]a r!‘tl;%:(;
tion Research Institute at Lahore. A.Sml Research Sullcoxxln)ml tee
was appointed in 1935 to advice on soil 1'e§ear0h gengra t]{' Plon.an
work in this dircction was, however, being done by the ulx:] 0
P. W. D. in the private laboratory of an officer ae:l at'resuftl;)e
which, the Government of India, on the rgcom}inen a u)lnktl)1 he
Soil Research Subcommittee, agreed to ngeP\s.. (l;qe 1344
experimental work over 25 miles of road in the Punjab 1n ,

i Lahore

eoular Soil Laboratory was then established at La.
nlon; ;v?a?lthree Mobile Field Labpratorx_es mc:iunted 0%1111::;&111:;23
A second length of 32 miles of stabilized soil roa W?iss onstructed
in 1946. A scheme for training selecteq oﬂ?i%rs a(ril lolzﬁicers o
from various Branches was also pegun in 1946 an 10 offlo I[idia,
overseers, and two Research Asgistants sgqt frolxln a gver I thaé
were trained. Unfortuna.tcllly. ducat: Ipr;ﬂtrei;lrt‘llc;i,eg eing(;;gust bhat

i i a¢ 'C W £ y
'}‘V;I: blg}::s% IS;L;I]‘LCI? ([)’l.l \r\tft II)L.,Okll(:»wever, showed remarkabli Io;nel;]gayl
and ini‘tiativu in setting up u'Soﬂ Resqarqh Labo:;(t}zrzna soi]zrfor
soon after the partition, Desides continuing r((ieseh-lken o desin
construction of roads, experiments were ulrlx efror e ldoee aed
suitable soil mixturcs for constructing walls

rendering them waterproof.

i ful that 4,000 two-roomed
These experiments _provcd 80 succes‘s.; Bt Ot arabiimed
i the East Punjab in 1Y 1
ho_llxseﬂ‘ {lla‘;?i:)]?gll;tbz:iz;uany bricks in the superstruclfiure.t ]:Iai
l?g:asgv: esciﬁc:l.tions not been m*olx"cd, these houses cqltlh grz,gbili:Zd
been blIl)ilt. This project of building 47'_100k!10&1§est;v; h ste
sc;il walls is thought to be the largest of its kind in the .

the East Punjab have now drawn up a
fresh scheme of tmi?l?ngfnnginner officers of our Provincial (l}o;gnl;
nor S? G(Bi States at the Soil Research Laboratory at Karnal. Wit
foxllxen}t;i]‘mof o‘t‘f«c(;rs previously trained at Lahore, the Governments
ofethe pUttar Pradesh, Hyderabad, and Madrqs l}alveG&:)lsorsete :t;;
Soil Research Laboratorics and other Provincia & vehnmth :
intend to follow suit. 'T'he Soil Resgearch Subcommittee has thu

3

The Governme
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done outstanding work towards the solution of the age-old problem
of the cheap all.weather roads in India apd in creating a general
conscioussess among the road R

:  ros ngineers of our country with
regard to immense possibilities of the use of soil in economical

highway and building construction.

The Indian Roads Congress has algo been alive to the necessity
for improving the technical education of Road Engineers in India.
8 problem at the Council

On the recommendation of thig ¢
India agreed to send abroad enginee
advanced study of current engineeri
in countries with Lizhly developed
delegations of roy

ommittee, the Government of
I8 In Government service for
ng practice and wmodern trends

‘ engineering faculties. Three
road enginecrs have already been to the United
States of America; the first delegation algo vigited the United

Kingdom The memwbers of thess delegations have created a very

of Indian engineers in the
tudies in Road Engineering
made by these delegates will, I am sure, be of great benefit in the
planning, design, and construction net only of roads, but also of
other engineering works.

austive o

On the recommendation of the Indian Roads Congress, the
Government of India had agreed to set up, under the Counci] 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 esrly date. The requirements of
she Institute in regard to staff, buildings, and

laborat ipment
etc., have been worked ony and steps are b aboratory squipme:
land for the purpose,

initial work required to establish the R .
appointed in 1947, oad Research Institute was

eigg;? &?’ be‘(;‘g mado 0 veoruit 4 gojentist having vast
expemience of rond research ip {oreign countries to work as
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Director of the Institute, but no appomtmenvn h‘.is 3ef b;??cfa?fg
This Congress regrets to note the very slowl p(}ﬁehalpd ,t,h“ the
setting up of this Institute s propcul)mg. }Ll xs..“oyfx ediie the
Council of Scientific and In(.lustrm] Lcsearch “AI Ezn}t) dite the
setting up of this organization and that the pre

stringency will noi come in 1ts way.

iviti tion
ther activities of the Congress, men

fmong tht; ;I}lznzvozk done on the bituminous treatrqent of
oy e mad: " the study of achitectural treatment of hlghwaay
yonoEoy ::’ steps taken to encourage the mzmuf:}cture ofroz‘-
l&yﬁyt& 8‘mlchir?ery pin India. 1 should also ‘mentvxgonogl%bc(tm;s
g]gng;;]egssga pUblishingNT%Lugl-gizgs‘I§$"u %cl));]tz?l‘nflg O;iginal
MO - - . . R
MQNICAT;O%T%NC’DS from technical journals, which are mgrx_m;s

Z;\f;clisnagf {;;e?le;a.l interest both to officials and non-officia

interesbe{:i in roads and road transport.

THE NAGPUR PLAN

he last Bombay Session in 1939, Sir Kennethll\ht?plzfli, v;l;g
o the m:!P’resident envisaged that after the \\dqr (;0% T
was then our d e nstru’ction would have to be made g“ d. oade
horears of roa¢ o0 ted that 50000 miles of pucca meta 3 T
had roughly euired. A few years later, when war ¢ lou19843we1:
r.v;“.ﬂd behrliqm;:si.ding over the Gwalior SC-:ZK*)D ﬁgle of In’dia.
gxt:;:ggéd ‘:h; negd for formulating a road plan forthe w

1ggest'on  of this Congress, the

Soon aftex;WI‘«brgi; :ﬁnxﬁeg‘, %xi December 1143 at Nﬂgxélér»t e:
e ghief Engineers of Provinces and ].avrglevrf at,h
confercpce of the d means of planning comprehensne y ior (;
ta consider waye 7 ent of India. This conference, consisting o
future road devel(?l;gled Highway Engincers of India, after aen:;‘xs
gl (l)'slte?'zfxt?i}ll)::x?:rrrfulated a road Placrlx nttl)W COGY:(I;;OY(;;Y I%}’a(i’:!};? th:

oli , ) inated the ne i
Ige.%;;ur Pé;n}.re"'f: ffﬁg,‘;m?hin:::;?iut hoped for completion of the
ret twen ars ¢

programme of development in ten years.

. ategories —National Highways,
It c_la.ssiﬁp d tho roadl;il:::fi)c{touRr-gads? and \"i“age Roads, a'nd
Provincial [{‘ghwflys’rovem‘v"‘t’ and construction of roads ‘m_akfl)ng
recommended the “;ntl) 47,000 miles of hird crust roads H,B‘d ‘2,}1)3. Og
for a total mll&gog a8 gjga'inst the existing milage of 79,00 ano
miles of earth ros ; The total cost was estimated to be Rs. 45
1,63,000 respective }'t d at 50 per cent above prewar figures) for
c;oresh((iostl °g:“,§;ee ‘Y'his total cost also included comstruction
the whole progr: :

of new bridges for Rs. 45 orores.
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The Government of India and the Provincial G

: . 3 : ove
readily accepted t'hlB plan in principle and the peoplemc:Ifl e:hts
country hailed it with great satisfaction and began to look forw 3
to speedy amelioration-of road communications. In g meg a.rf
good wishes to a session of the 8age o

Counci} i
held in Lucknow on the 14th Sep preeting of the Congress

A tember 1944, Sir'}
Transport Member of the Government of Indi: Bt(ivt?f;dt}]f:tnt‘?:{i

anthorities appear to he unaninious ag regards the genera) Priority

which the development of communications gh i
ey pesgiopment of o ould have in ghe

Highway Engineers zealous]
and the detailed plans, and by ‘ )
they were ready with their blue prints to 8tart a\;oiﬁdef} t‘;n 1945,
word “go.”  Some road works wore authorizeq » Just at the
in 1946-47 as anti slump measur
work for demobilized soldiers. Work °

programme was, however, to begin from Aprile f:;f%’er post-war

Y got busy to com

let :
the time the w Picte the Projects

Soonlafter,d came the partition of Ing;
which dislocated all transport and the vari e

cerned with the procuremeunt of road mate;li?x?: O%‘énf; Btions con.-
funds had been provided in the budget for 19'47_45} 8 for which
proceeded with according to programm inspite of t hcould not ho
of the Highway Engineers. By the midd ¢ best efforts
difficulties of transport by rail and road apd

materials had eased a little and the Engi necrin rprocuremem-, of
settled down to work but in the mont), ofcge " %) Personne] haq
fell on their zeal. The Government of | Prember

Provincial Governments of the great impen
and asked them to slow down th :
in all spheres.

2 1nto twe Dominions

ding financiy) 8t

© Pace of their gey ringency

elopment work

At the Centre, large cuts were

ion. i indicateq ;
construction, improvement, and r ed in

epairs of Nationa] the funge for

has always happened in the past, the hegv: ighwayg A
retrenchment fell on the funds for civij ;g‘;’l:esf: blow of theyaxc o?
more specially on works of 810 gy

08d commypiagp:. 22 Provigee d
: . nica an
development works in the provinceg were beirféons I post.war

basis of obtaining equal grants from the (1 Carried gy, on t

reduced to very low figures for the yoais(’ﬁj’;;e; ut the lats he

have been reduced almost to nothing fqr futur;;) 9-50 angd
ears,

My predecessor at Ranchj referreq ¢
i i ; - the ¢; .
Highway Engineers at this reduction 0 i8appoing
that this would be a passing phase(,)f a»llotme.ntxs b ment of

v » Dut hag
however, now turned into a senge of frug bratic lsappointment 0}?::

0. Mogg of the rond

07
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i i ded altogether or
works in the provinces have either been suspen
their rate of p?ogress miserably slowed down. No new road worke
are being taken up at all.

Gentlemen, as you are aware, yoa('i pro;e}cts :x’xki:{xxfner:;u%s:
soing, The stages of surveying, dcmgm‘ng‘ ax}]}( es m:l mgmentum
much offort but, ouce works are st;;ped t eyfg(;u{ omentu
which, if interrupted. throws cvcrytlgmg out okbe'ahr:  Qur road
schom;ss have recently suffered a ternlgle setba.c tge :;country not
only affect the dovelopment of communications in
alsn retard ite economic progress.

Let us, at this stage, examine the target O_fdo\zlk‘l K'Obi;(ai Ptsgfz‘::;i
and the up-to date achievements. I .h:\\'c smh a e rus%proad A
was to build and improve ¢8.000 miles of aa; cr ors commen.
90,000 miles of «arth road. ln this period of tf)fflfe )(‘;redth oy
Ch;ur from April 1447, we have not comple?ed one n;z; a}low?ng o
Ourbmrget and our expenditure has i)een.m prO’I{’)gI‘ ldix:;:a inteent
present date costs of labour and matermls.1 heas ca.?x?ed o the
that this slow progress of work on the road p imt % from 8 specch
country may be judged from fhe following elt() rg? Mr. Manackji
delivercd at Bombay on the 6th October 194.T A 10& Develop.
N. Dalal, President of the Indiz_m Roads :md_ .hmgsp A A
ment Association--a non-official body whic froifi’s o
twenty-throe years, been advocating the cause olfroads:

¢ T¢ have a paper plan like the Nagpur Plalntg)oneifnfg,e s;xl‘::
our requirements. It igsonly by the trans aﬁt of she plan
into actual roads thnt“t/he cmfxir;txg :gnb?ﬁ;lgej ng. constfuction
five-year plan is mostly confine br b < enorally

small missing links in the road system. ¢ .
&(:E:cr:ting in parts the doterioration of roads ct;us:fd m}?ﬂi&rr;
vious neglect combined with wartime x.ncrea'sl of military
traffic. aAdditions proposed to tbe'eglst‘m.g :nl z;gthe I%a o
are insignificant. It is in the remaimng par sdos he 2 i%pto
Plan that the actual cxpansion of the road sy

materialize.

Every time road development bas becn c?z{t%msg{lctiid, ox;n:;e
peéted diffculties have cropped up in tz_c fin i gd ho
Plan. Finance is the rock on which [l!CfJO‘lil‘S te%a negrl

rammes have foundered wnd it has u]r('ad)_ Q g{c o y
!'i third of the five-year target. Tt is essential, lld bls oxl-y 13
;mt to ropeat itscl, that financing of roads should be place
on a firm and eatisfactory basis.

ROAD FINANCE

1t has been constantly stressed by this Congrees that ﬁeveio_p-
ment of road commupicationsshould have priority among the social
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services because it is not Eumanly possible wit
to the villagers who make up &5 per cent of Vur population the
benefits that should follow the activities of oyr ed&:ation ar}:d
health services. Nor can we hope to give the cultivatop a real
incentive to produce more un.les's he can carry his produce cheapl

to the markets. The industrialist algo cannot develop hLis indys.

tries if his main market, the villages, are shyt, off from it
cing centres by the lack of roads. the produ.

hout roads to brin

If we are to improve our standard of living to the o
would enable us to at.tain a po_si.tion inthe work% commen:;:ﬂ; :‘v}:?}t)
our size and populat_lon. provision of facilitieg for the free move
ment of the villager is t_he first necessity ; only then Will he exten(i
his mental as well as his economic horizon,

Sir, we are not obl}vious of the great, acono
which we are now passing. Our greatest, problem ig the gp
food, a good portion of which we have to import. Qup Oat:gsrgf
ment has set the target of self-sufficiency ip this respecy by 105 l
and all our energies and resources are af, Present devoteg to tl;
 Grow More Food "’ campaign, e

mic crigig through

Bat, again to quote M;‘ Dilal, “
and industrial raw materials wheraver means of gece
and facilities for movement of ‘men and materials aressi rfoet;l}et land
but no economic activity is possibje if such faciliﬁs ence,
absent. The primary means of transport is, everywhors thes are
and it is only when every acre of fa)low and u"mlltivate& : e roa:d
the country has a road to serve it that, we shall be able and. in
our cultivators to put it under the plough ** 0 induce

The good earth gan Yyield food

I can only plead that to make the ¢ G
a real success, it must be coupled with g « uil
Roads *’ campaign. 1 would suggest that,
provide that an appreciable share of the
being allotted for ‘Grow More F ood’ sh
development of road communicationg in

large fundg ¢},

ould be defle fat are oW

food Produycj
The problem of financing road development hag b

other countries and it is not beyond g

olution jp Indi
Engineers, when they evolved the Nagpur P}, )
to lglow their road development pmgmmmenwgavo n{)uch thought

i 1 « 0 ¢} ﬁnal d

They claimed they had not planneq + Utonia® 1 financeq.

ieasiyble plan basec on what should be SPGrPt on ;]()ta;s ri?tfog?’) and

to be provided with reasonable transpor facilities ang the oy 08

of the country to pay for thoge facilitieg e Capacity
They claimed that roads in India

; would i
themselves just as roads in the U, K., the U, §, lle.tlmat,e]
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1 e ye; 48-49, the
countrics have paid for themzehr(;st. Dtli](f;ngskx\:o'}égz-;gic}eg " ohe
ari inds of taxa ;
revenue from the various ki

was a8 follows :—

Lacs.

} Rs. 341

Provineial motor vehz.cle tax "

Provincial motor vehicle fees - o

Customs revenue from m;)tor s(p{xtxt o

xeige revenue from motor spin . tos

Imposl'i; tax on motor vehicles :mfl spare purts se

Provincial Sale T'ax on motor s]m'i}t ) 260
Excise duty on motor tyres and tubes

Total ... 2,793

————

Say Rs. 28 crores

i \ he roads in
velicles of all sox‘ts on t .
(i total numl\)iaro(r)xflymzogg,il%. Thus the Incidence of mxatl'on
}Iﬁ’amh’ 516L4?7;(f£}e comes to about a thousand rupees per year,
r mo >
probably the highest in the world.

sal i in t isting 65,000 miles of
Taki anital invested in the exis ‘

. {flémgac%zn(ii\}z“l’ooo miles of unypemlle@ roa(ils abtrif({is.eﬁ(),(égg
medaRe rg 000 per mile respectively, mcludm}% alSB crofes,and
?:tal c:i)iba:l cost of the roads woul‘(‘ly I‘Jtzeaa:bg;lls m?iwas:s honey e

: ds in the same way : A to
:rea':uég tt}?: Zsstributim) which road trnnspogE shorl;l;lo:n?{l;e to

onor ] nues would be 4 per cent of Rs.‘) 185 ero ¢ Rs. T
orores. r{iz? would leave 28 minus 7' or 205 t_:rc_yres tx’x‘nn 0; say
crores is red by fees) for collection and admlmatrab;o? . by
?g?scerx%rxiécg)ieexpenditurc on roads from the funds obtained by
the' taxation of the motor vehicle uscr alone.

in the receipts due from the
i t take into account o1p
Othesh;:egsoezfnzoad, viz., bullock carts, bicycles, and horse

vehicles, etc., who hardly pay any direct taxes.

. ition, indirect receipts is sho_wn by the

hat ther‘? at'r(:u;[ée;dg::(?ucted in 1943 by the Inddlt;,r;1 Roi,gs
wall-k{zown pl(ODevelopment Association ’Whlch proved how ‘Z
and 1w,n-spor f new roads would so 28818% Ip redu.cmg transpi)tr.
constr}lct_lor‘l (;sin 8gricultur&l outpt‘lt, and changx?ﬂg ovte; (tmf 1-
costs, in mbrae cgmpg including fruits and vegetables, that for
vation to '1;83 g’ ont a;muany on road construction and dmamtenl-
:Z?::y 51: comnfl)unity would bencfit by an increased annua

income of Rs, 277.

. irect and indirect, what are the
. 1! these receipts, direc 4 ]
Centlr&ega;gfit :he Provinces spending on roads? This year the
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Centre, who take by far the gre

o) at i
spend.mg only about_Rs. 6 cro%es_ e;h%ort;gn' of
combined are spending about 3 per cent of tvhm_ces and the
roads as against about 9 per cent in m °Ir total reveny,
countries and the U, S. A. 08t of the (

the Teceipts, are

€8 on
OMmonweyt},

Why does our National G

ments of other countries in thisorjuezrtlgg(;nt])lag behind the

India than do the Commonwealth countr; 0 We need ro

ments not convinced that roads wil br‘ne”

vators, to our industries, and to oy cOu;ntgr;Jro
a

ur
. Sperity to
which our leaders so much desire ? N

8 a whole, proaperit):

WAYS AND MEANS

It has been suggested b busi
o . y a s8iness 8800 A+ .
w;flgmla) mithod of financing the constructionomfahon 10 the preg,
e to encourage private companj o "21d8 and brigg,,
development by granting of m iesanss to ]

waloris for runpjp,,,
com . A a Govern 8 ony ago g (i
ommunications and it would not 1. ent wag ¢, o

that left this duty o be und eflect wely onh provide
. SRR L ert an

suggestion 1qdlcates that some busai]:ligs by otherg, y o gz:rnment

that roads will more than pay for tyhemspeople 810 quite o er, the

elves if developed r?“Vinced

Would it not be possible ¢ "Operly.
treats the railways an(g) expect t&gizt 0;11' Toadg gq Gove

c&pltall invested in them_(excluding thg Y only 4 or centrnmom..
%engra revenues ?ﬁ _If this were done thﬂtrategic roady on the
unds w1t:h the existing taxation to Iere woyjg b ) towards
and provide for their development if (l)nalntaln the O'L(? sufficient

nly on 448 proper!
As I have stated earlier, ugerg o 3 8mall goy1, - PN

motor vehicles hardly pay an ¢ roads othg
all of them should take their 51 axes, i8 b  th
- . are of ¢ ut o -
o construction, and. maintenancy qp 0 PUrden of {17146 that
x fr i adg, penditure
those who benefit from the 3:‘ Tura) OWnerg Oft Would bo difficult
houses and lands but it wo“le of Oadg g4 hll”()ck caits and

land revenue and eap . 0 ans of , .
1 mar Quite dceesy to their
weather village roa k it *Xclugively + Y 10 oy !
ge roads. ¢ly for the co { a cess on all
Dstruction of all-

0 owners of

The total annual lgpg reven
Ve ip

ding the States ig 25 ¢

Dtate TOTes, the i
were lovied, it woulg o1 uzf:bmad ces:g;iltan Dominion exoln-
out h

W0 annag por rupee

£€ road

crores. It should be S un SFore

. T 8 ann . e
of the road coss in 4 Pgr?(f(llbg; (})) °°nstrucig§) ur Plan il;alg)ou;r l510

out 15 ¢, 20 ;szr:illage roads out

total cost of villa
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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
increased in some places ten to twelve-fold since before the war.
This increase in values, largely arising from the expenditure of
public monics, is going at present into private pockets.

In pursuance of one of the recommendations of the Nagpur
Conference, the Government of India appointed. in December 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 enacted. 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, 1 bave ventured to put forward a few
suggestions to bring the Nagpur Plan into the sphere of
realities. JIts total cost at present rates would be about 700
crores of rupees. If the plan is Completf*d 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 & 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
authority was required to proceed wi
planning and, above all, be responsi
the plan.

impartial g
th the work
ble for eﬁec

nd independent
of co-ordinatip
tive pfogress of

A powerful and independent R,
smooth out the present dilﬁcultiesozgtfeoa be able to
Centre and, in conjunction with other thoho Provi
Railway Board, it should be able to co-or?ll'lt
the country, communications by lang, watg; .
could aiso effectively deal with the problem a?({lia"' .
plan and advise the Centre and Provinces ©! nancing ¢y road
Government have been gracious in gc on businesg lines Our

; tin .
mendations made at the Nagpur ConfeCep 8 108t of the re
the kind of Board we adviscd is still ponding, "* ¢ formation of

On behalf of this Congress T ;
State Governments to cre.te thig Kg\;?Bagam urge the Un

. ; ; ion
out the formation of such a Board, i V?Vr;lrfli © feel that W?tr;)d
tangible progress in road development 0 difficuly, 4, mai;e.

constituted earlier and ade nate f Had this Bo

placed at its disposal, we wqbuld ng:ds earmarked fo, tnd been
present state of inactivity ang fru
been the present lack of incentjveg tsotrtat
fogd. A very large Percentage of ,
prices of all articles, is covered by ex

ave

hmn nor woulq g},
& cultivatopg ¢,

04 prices, 44 indg

Pensive tmnsport

NON-LAPSING FUNDg
this S:Efgfg;ggrfsfrtgwpnOn',l“ming funds hpg b
ever budnpt and year. Fhe presen‘}ﬂ -een repeated f
y get and the ineertainty p Uetuatio Sin rom
coming year prevent us from p|  °8rding provi grants with

A ¢ rovig
ehould be planned. Our Ro d lnmngg Our rouq lon for the
foresight of the Jayakap EOFund I8 no -lapsi:ODSt"“"tiO“ as it

mmittee’ ('l‘nd theg thﬂ,nks tO t/he

are Someth. . t('ln .
not represel?)t ?f which wa cil,:)l}e results
other G per 0 per ceng of ¢ 0 proud.
g in g poS‘t.ceﬂt We must )iy ,lc’ expendi-

on' 10" pgangie® from innd
) works

obtained from this Fund
But the Road Funi doeg
ture on roads and for the
to mouth, never bein

properly.

In the United States, g fir

foadsftwo years in advance apq rt’;lebudget Ulotmens
apse for another three yoarg Th oney th;q 1 !

prepare proper detajled estfma ® engineprg wllotteq
arrange for men, mater;
are provided in 1949 fop
lapse uill 1954, Congjq
works from a year to ¢,
five years to spend the

es suffio: does not

) 8B8j : 1cie

als, and ma:{:]‘gn Priorify 1, ";“ time to

Works to be ooty Thus fung;ks b“-ng
y whic

. [:) ung
Cring the ertaken i
ree yearg actug] duration gfll?lils’t ‘i‘; It]}(;t

.}

. » the gpe:
ir &llotmenta' Dglneers actuﬂ,“y 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 a!]otted
next year and the materials collected have to liec unused until ¢ the
financial god > choosesto favour a particular work, Our Governments
in India have financial difficuitics, 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
procedurcs of administration of the Country's finances long
discarded in the advanced countries”

Our critics may say that we enginecrs 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 1n other
countries busied themsclves with the question of financing their
works that it was possiblo for real progress in engmeering 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. Thgse
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 pux"tlcu]arly affected on
account of the Kashmir operations. Its existing roads have had
to bear the brunt of heavy military traffic which, because of
careful meintenance, they have so far done without appreciable
deterioration even although they had carried not long previously
unprecedented traffic consisting of caravans of refugees, tra}?lc tl(x)f
an intensity which could never have been anticipated by the

designers.

o funds are, however, being allotted for National
e Punjab and the time 18 approaching
arefully maintained, will vot stand
them unless their

Very meagr
Highway improvement in th
when these roads, however ¢ ' 2
up to the military and other traffic coming on
specification is improved.

I would, therefore, strongly urge that funds for completing
our border roads should be found either from the defence budggt
or from that of the National Highways 8o phat‘ the proviuce is
not found wanting in facilities of communications for military
transport should a necessity arise. Moreover, Gentl.em'en, as.the
East Punjab is a province of slender resources, it i8 not ina
position to undertake any portion of the Post-War Road Develop-
ment Programme from its own revenues.
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... 'The problem of road communjcat; ;
gether peculiar. The border road?a:floxtlﬁem W‘;‘?t. Bengal is ?.lto-
designed to feed the then existing railway afffir _1t11 oved province,
transport systems, come up to the newly creat éﬂ and' navigation
dary and stop there as far as Indis ig cons ed Pakistan boun-
roagl has thus become a cul.de.sqc. an erned. . Evgry such
region have part of their lengths running iﬂ r})oaﬂ? In this border
A certain bridge essential for communicatjope +- 18tan territory.
now situated in Pakistan, 108 1o West Bengal is

This province, which was alread For;
of good commqnications, has now pchtsiggﬁ;"ﬁsérom & soarcity
had. A Techmqal Committeé was appointed by th what little i
of quxa, for the investigation and solution of thyis ° GOVBrnment
partial acceptance of the recommendations of tf’l‘_"blem and iy
the Central Government has sanctioned a gup 8 Committee
for some of these roads. This amount will be a.uOf Rs. 49 lakhsg
province from its provincial resources but the m gmented by the
awaits solution. 410 problem gty

The border road problems of Assam are .
oxistence of vast tribal areas in that Provincec%‘?lli’é;lca«ted by the
only on Pakistan but also on Burma and Ching Th orders pqy
many border road problems of this province await °Te are thyg

ing soluti‘)n_
ROAD TRANSPORT

The principle of Nationalization of Trapg
has now been accepted in most of the provincegort’ in Indig
accepted that there should be complete co-ordinatioy ig glgo
agency responsible for the selection and running of 4, between the
and the one entrusted with the task of construct,ioo "Vehioles
tenance of the track on which the vehicles will rup, s;l tﬁ: Majy.

other things, the improvement in types of motor Vehioley oo &
should be in complete harmony with the development of Clog ugeq
bridges. Toade apnq

This complete co-ordination is, however, only Possih
administration of the two is under one authority, in myc} le it the
way a8 the running of railway trains and the maintenancthe Same
railway track is controlled by the same agency. It woy] det of the
possible to utilise the earnings from the Nationalization of en b
port towards construction of roads in rural areas and the Tang.
wonld then, to & very large extent, be relieved of the heavSt&te
ponsibility for road development in non-urban areas, which Y rea.
present financial conditions, appears a most formidable tasﬁ‘“nder

It is already ome of the recommendations of the N,
Conference that a Highway Department should be formed j, BPup
province for giving whole-time attention to the planning :gh

d
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construction of roads and it is but appropriate that the transport
problems, which are technically closely allied to those of roads,
should be dealt with by the Highway Department. I hold that
Highway Engiuvcers can deal with Transport problems in a more
efficient manner than non-technical staff.

Moreover, it is essential that the head of the Highway Depart-
ment should also be a Secretary to the Government so that he
may be closely associated with the Minister and be able to advise
on the formulation of policies at first hand instcad of through a

third party.
A NEW ERA

Gentlemen, we stand now on the thresbold of a new era. Ten
days hence our country will be declared afree Republic and it is for
us to prove ourselves its worthy citizens. A bigh responsibility will
devolve on us, Highway Engineers, to lead the country to pros.
perity through the development of road communications on a
planned, scientific basis, exercising the utmost economy and
keeping always in view our slender financial resoures—all this
without lowering the technical standards required to make the
roads fit for the traffic they are intended to carry. We also must
devote much more attention to the development of rural roads

than we have done in the past.

We have to develop a more scientific outlook and lay greater
emphasis on research as in this way alone will we be able to
improve our methods of road construction ar_xd maintenance as
required by the conditions of our traffic, our soil, our climate, and
alas. our finances. We shall need all our skill, honesty of purpose,
and conscientious hard work. for the service of our country. This
surely is an unprecedented opportunity which has luckily come
our way. May we prove ourselves worthy.

Sir, I am afraid I have over-taxed your patience with this
rather jong discourse. Please bear with me a minute or two longer
while I summarize the main points I have touched on. First of all
I have laid emphasis on the urgent nced for completing the Nagpur
Plan, and of finding funds for this Plan by reserving a larger share
for roads than at present of the proceeds of all taxes on the motor
vehicle user. I have suggested scveral ways of obtaining revenue
for roads, by levying a road cess on land revenue, by realizing
betterment values from road side fands, and by ploughing back into
the roads some of the profits made by State-owned transport.

It has also been suggested by me that the ¢ Grow More Food’
campaign should be coupled with a ‘Build More All-weather
Roads’ campaign and that a portion of the funds reserved for
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+ Grow More ¥ood’ should be diverted towards buiiding roads in
rursl areas. I haye emphasized that the early formation of a Road
Board i8 a necessity and have pleaded for the institution of yop.

lapsing funds.

I have also referred to the necessity of poad research and the
imnportance of the developmgm of rural roads, and finally [ have
recommended that the Highway Chief Engincers shoulg be
Seocretarios 1o Government in all the Provinces angd that the Trang.
port Department should also be placed under them. These, Sir
are the general views of the Indian Roads Congress, a body & i,

proud to represent.

I thank all of you for gracing this occasion witp yOur pres
and listening to my address and [ world now request yoﬂ?Sireggg
Hon'ble Premier, to inaugurate this, the )4t} Session of th
Indian Roads Congress. o

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

Mr, President and Qenllemen,

It gives me immense pleasure to be in the midst of Roac
Engineers from all over India when I rise to inaugurate this, the
Fourteanth Session of the Indian Rouds Congress. 1 considerthis a
8reat privilege, as it gives me an oprortunity to meet a body of
éxperts who have taken upon themsclves the task of devising ways
and means for che development of road comrounications 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 Governmont to hold this session here and I extend to you
on their hehalf a hearty welcome to this premier City of Iudia,
Bombay is the birth-place of many important events in the apnals
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, tie formidable task of developing our
Country has faticn on the shoulders of our Countrymen. Govern.
ment is cager to have an all round development in the various
Phages of the Country’s life so that better standards of life are
obtamned and self-sufficiency is created in this vast Continent of
ours. The guecessful achievement of this multifarious development
mainly depends upon the hard work, active en-operation, sincerity
of effort and tochnical skill on the part of every one concerned.
Your President has rightly poiuted out that in every fisld of
development, an engineer has to play a prominent part,

The primary needs of mankind are food, shelter, clothing and
communications. It shouid 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 jtem of communi-
cations I shail 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 Indis’s national emblem there is a wheel. 1 am sure you
a8 Road Engineers must be considering this wheel aa 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 vill,

ges. The 4 .
have not got decent access to towne ang 3?‘ villages in mosy cages
their produce and buy theiy dail 18 where they can sell

N u .
many of them get entirely cyt, o a.S; 4 ‘zzd&eom\;npg the monsoon,
8 lromengely diffi-

cult to provide them with recessiti

; . . 88ities of {; :

case :sfa 3p1§f§ulcs. These villages bocom. islifngnd medical relief in

?6896 {y i cles cannot be convepeq. Tt b § of isolation, whore
ub of all inventions, those whicp, briden o8 been rightly said

most for ecivilization”. Ip the chain i0ge distances hyye done

. . s ) . .
distribution and exchange, cammuniﬂaéoﬁgz‘hmmon, produetion,

link. They fulfil in the CCONOMY of the nati, Provide an essential

ag arteries and veins in the human body. ‘;,f?;he Same function
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health services elemenatw Soated, o Peationa) ;On' oy ine, in
ted, it is mainily becan gt edmﬂ-btmn’ frade ang o Dited,
ted, [t is DLy b ause proper lines of fotmm Lommerce reptric-

nce. gress }ms 00 meaniny if G LCALODS are not in
amenities of good Jife are denied gtb ‘é o ©  necessities apd

would request your special attenti Poorest, vj
. : . G Vl“a: N
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8%em of roads,

methods of road construction yuo "¢ Chea
: n. W P and e0g
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¢ af 2 before

specially appeal to you that as expe(;:g‘{ at Minimym c(:‘::; t(I)

must evolve new formulae for eCONOmicy) 1: C{Oad engineering 'yo“
nd che J

in different regions according 1o &,
: r £ TN i S ;
and to suit 1ogal conditions i«)i tmf&fcavaﬂiblhty of loc:ln g;?::fgﬁs

{ndian Roads Congress is payin . A8 no dg
and wounld successfully bacﬁ;li itg *Pecial attention to oy that. the

The third point which I would 1; .
ment of the roadside arboricult\xrelfkeq‘toe 541088 18 the davelop.
necessity of planting as many trees g p“sﬂibriz i . };;, conaidemb?e
1 thig

you will agree with me that roadside SOuntry and

for avenues of shady and frujt be&ring tr,gig ma are ideany suitable

The Bombay Provinee hag sece
t
the Nagpur Conference aud Y “mﬁ,f;%atﬁf ?ec(}mmendaﬁcn of
provide— ) % s Proposed to

Major Roads
Minor Roads 13,285 ifes
e 17,618
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Against this mileage, the Bombay Government has already
Programmed to undertake during first five years the construction
of 270 road works covering 45 major bridges and 1,503 miles of
roads. Several important works have also been started under the
Provincial Road Fund and Central Road Fund I must say that
much more remains to be done but financial limitation cannot
Permit that at present. We have already got the Board of
Communications in this Province and the advice of that body has
been found to be of great value.

I think I should not take any more of your time, but before I
close I must thank you, Mr. President, and delegates, who have
taken the trouble of coming to this Congress at great personal
Inconvenience and crave yourindulgence for the shortcomings that
you must be experiencing in the arrangements made here for you.
I earnestly wish that you enjoy your stay in Bombay.

It is with much pleasnre that I declare the Fourteenth Session
of the Indian Roads Congress open and wish it a grand success.
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President’s Concluding Remarks

I thank you, Sir, on behalf of the Ingiay Road
ads

your kind welcome and for your wise wo

advice. I assure you, Sir, that the Cong;gssofa encouragement and

every effort, as it has been doing in the pagt, t, Séx body, will make

munications by evolving economic SPOCiﬁ()}a,t;oi():velop rural com-
8.

Body of Members are, I am certain, keenly awa The General
economy in every sphere of their professiona} ag;’igift_the need f{or
ies,

CODgresa for

Sir, vou have expressed the need fo ;
along our roads. The plantation of avrer?::selgfp‘é’g arboriculture
been a part of our road construction and mainten rees has always
not likely to forget this amenity which affords Bhaélce and we are
and beautifies the countryside aud will, ultimat ade to travellers
of our much needed fuel. ’ ately, provide Some

On our part, Sir, we hope that even i
acute shortage of funds, the Government;“int%xed.
the value of roads ag a means of improvin tl? i
ment of the country. g the

Present time

. of
a will not forget
economic deve}op.

Now I must agk you, Sir, to pres .
the Indian Roads Congress Medal It)o tsvlz)toftgg ﬁltchell Medal and
they have written— T Members for Papers

The Mitchell Medal, to Shri G. Syj
No. 135 on ““ Low Cost Roads in
Science for their improvement,

rangachary,

ndia and i}, for his Paper

® use of Soil

The Indian Roads Congress Medal to p
his Paper No. 120 on *“ Well Fonndoanig.rf'gf(' ivh Iyengar for
e

Bridge over the Indus”; Kulabagh
1 have also pleasure in announei
and Shri Jagdish Bahadur, the A\?tr}]x%rsthﬁf Shri D, ¢ Bhagat

*“ Fundamentals of Highway Needs and Highy Paper No. Bhagat

beon considered worthy of honourable mentionay Peanningn, have

MESSAGE FROM

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

This year T feel a groater hesitation in sending my message to
the Tndian Roads Congress than 1 did last year. It is not easy for
a layman to advise experts on their job, nor do 1 think it useful to

utter conventional claptrap.

The Tndian Roads Congress meets this year under the shadow
of the severe campaign of economy which has been necegsitated for
the restoration of the health of the national econcmy 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 tuilding

can proceed in spite of this campaign.

During my recent tour of Rajasthan, I realised more than
over that without more roads, especially roads linking the villages
with the towns and the mainroads. no progress is possible in any
other economic sphere. I would like the Engincers gathered from
all parts of India to consider whether it would not be worth while
to stop for a year or two further expansion of metal roads and con-
contrate 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.

feel more and more that the insistence on
entional methods would not permit expansion
at a rate which will have a demonstrable effect on the people. The
rising tide of popular impatience at the slow pace of economic
transformation is among the greatest daungers 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,
r of India to the Republic of Argdentina.

I am coming
adherence to the conv

Ambassado
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. Geographical limitatio

ed the growth that the dy pamic spirit of Bomb&;}“&ave hamper-
geography can be conguered by commnnications ; and ‘f‘;nds, but
engineers will in the very near future provide uni’m a ope road
India’s gateway. peded access to

The year 1950 is a momentous year in
sore momentous than the year of Vy'ikramad%‘;ahistory of India,
Lord Buddha. India has attained a great freedo or ' the. vear of
the threshold of attainment of other freedq m, snd is now on
hunger, {reedom from ignorance, freedom h.omn‘?*-freedom from
almost & million villages, the key to these fresd ant. In a land of
munication. Only when the road and the motorobmg 18 free com-
village, when every hut ha‘a two bioycles, will th us reaches every
c<hed the shackles of the village. To the road € people be able to
makers of India—1 say—dedicate yourselves 1, mx‘xkerg and path
zons of the villages of India. 0 widening the hori-

Message from Sir Kenneth M chell

May your Fourteenth Session b :
Jlease rumomber me to Ty many 013 gr\;f:fét:dmgly suceessful, and

Message from Shri Jivraj §. M h
1 wish every success to the Congress e

Message from Shri G. A, p Coch
: rane.

My best wishes for successful i
prosperity i§ better roads and moraS zisiig' One of the roads to
m‘ {4

Message from Shri p_ Ot
You have my best wi T iway.
Congress. Y wishes fora very successful and enlighteni
igntenng

Message from Shrij | A. T.Sha
. . nnon.

Best wishes for a ver
¥ successfuf Py
urteenth (lon
Qresa,

M. ssage from
ShriC. g
_ -G K
1 wish the Congress a successfy) Session ia‘;
n Bombay.

———

Minutes of the 34th Cauncil Meaetins of the
INDIAN ROADS CONGRESS
held a: Bombay on the 14th January, 1950.

Present:
Brijmoban Lal—trosidont,

LY. Aattia s B Jnshi
M L. Babi ML Ko binwstie
4.8, Busliwala .M, MeKelvio
RK. Babra 1. Mitra
Bigwat Prasad N.VLS Murti
MUN. Bhwyw B.A Nadivshah
ALN. Bisht Partap Nurain, Brizadtior
8N, Chakruvarts B.S, Pups
C.J, Fieldor Romosh Chundri
&K Ghosh BN, Shonoy
WA, Uriffiths .07, Kubbiah

1. Sunder Rav—RBocratury
The following co-opted Members also attended:

K., Bhato 8.1, Mohiva
H. P Mathrisu K.8. Raghavachary
V.N, Rangaswami

The following attended by invitation:

N.V. Maoikak N.C. Puio!
B.Y. Vagh

1. Confirmation of the Minutes of the 33rd Council
Meeting.

The Minutes of the 33rd Council meeting held at Ranchi on the
Tth February 1949 as published at pages 63 to 75 of Volume XIII-
part 4 of the J ournal of the Indian Roads Congress were confirmed.

2. A:provsi ot the Minutes of the Executive Committee
Meetings.

‘the Minutes of the Exeeutive Commities Meetings held at New
Delbi on the 20th May, fst August and the 26th Deecember 1849
were approved.

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

The report of the Auditors on the accounts for the ye:
49, was recorded. or the year 1948~
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(ity Draft Report of the C i

ouncil t
l1\)/1‘:mbers for the period lsto .;‘he General Body of
ecember 1949. anuary to the 31st

The draft report was approved.

4. Discontinuance of the Prj
rize Essay Co :
mpetition.

The Council accepted th

‘ ' il acce he recom ati .

Committes to discontinue the Prize E:;z;dgzm of the Executive
mpetition,

5. Budget.

The budget estimate for 1949

-50 was :
noted the response rece@ved from som:zsf dtiprtged,. The Council
rcm-nt:,a todthe rappeal issued for increased ec fovincial Govern-
onsidered it very desirable that Provincial ?ntrlbumoﬂs. ‘hey
agree to contribute fo the Indian Roads (;d Governments should

two hundredth part of their share f Ongress on the is of
rom the Central R ¢ basis of
al Road Fund,

6. Amendments to the Memorand

Kules, Regulations and Bye-]awsum of Association

The draft revised Memorand ‘

. ! um Of g

morés_ f?md'Byelavas; were considered aé‘:}s scha:mn’ Rules, Regula.

xlgo 1lctajtmns. 1}?@ approved Memoran dumloI; Zved With & few
egulations and Byelaws are given in Append; ssociation, Rules

was suthorized to finalize the Accountin Pendix. The Treasurex"

necessary.¥ 8 Procedure as desmod

¢

The Council issued revised i
) : instructi
tation of the expression “ qualified uctions regardi i

v en L8] N ng lnt -
of the Memorandum of Association, Ruglg;e%S oceuring in ru?g%lfb
and noted the accepted convention relatin egulations ang Byclaws
the draft presidential address each year g o the preparation of

T

*Byelaws will be printod sepa
soparately :
cedure hus been fiuulizold. ¥ ata lator dato whon tho ac
‘Conting pro-

APPENDIX.
1. MEMORANDUM OF ASSOCIATION

or THE
INDIAN ROADS CONGRESS
1. Name — The name of the Society shall he The Indian
Roads Congress .
2. Objects — The objects of the Society shall be :—

a. to promote and encourage the science and practice of
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 ;

fo promote the use of gtandard speciﬁc&tions and to

propose gpecifications ;

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

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

f. to suggest legislation for the development and improve-

ment of roads:

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;

to publish, or arrange for the publication of proceedings,
journals, periodicals, and other literature, for the pro-
motion of the objects of the Society ;

to accept subscriptions, subsidies, donations, endow-
ments, and gifts in turtherance of the objects of the
Society ;

k., to invest and deal with the funds of the Society or
ontrusted 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 Society
and to sell, lease, exchange, oT otherwise deal with the

8ame ;

1. to grant pay, prizes, honoraria, or scholarships (includ-
ing travelling scholarships) for raeritorious work in
furtherance of the objects of the Society ;

}.
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incidental
. Yo do all such other lawfy] things as may be ”Emﬁ
or condueive to the atainment of the above objects.
3. Income

. the
. and property — T, income and property of
Society, whensoever and howsoey

er derived, shall he applied '50523
towards the promotion of the objects of the Socicty na hb‘"el(;l. 4ri-
forth and no portion thereof shall be paid or tmnﬂﬁ‘ﬂ'c‘,l or ]Bt or
buted, directly or indirectly, by way of dividend, bonus intercs the
otherwise howsoever, by way of profit to the members .Of od

ociety; Provided that thig shall not, prevent the payment in go

. . i or
faith of remuneration bo any officer or servant of the Socicty
other persons iy reburn for sepvices rendered,

GQ ver Inl.g }_“)dy fl‘} ] N . f t}hc 800,01 "
h H b? the C()uno (‘O‘( ln]n;_‘ I)Ody O

1 : v ]ﬂ.tians
il as constituted by the Rules and Regu
of the Society. y '

I RULES AND REGULATIONS

MEMBERSHIP
all consist of —

Patron ang Vice-Patrons : be
p Such PETSOns a5 accept ghe invitation of the Council t1§)ime ;
a a@ron or Vlce~Patrons of the Soeiety from time to
Provided that there

5. The Society s
a.

ix
on and 8
shall never 1o more than one patron &
Vice~patrons at any one time,

b, Ordinary Members - cted
withsgch Qualified engineergk Wwho are or have been con’_‘ﬁence
o bOH:dBf s and anh other bersons being scientists of Oml_cnces
e temg engaged ip & responsible capacity in, the s cte

2@ Yo 10ad congtry iy and maintenanee. g may bo ele
Ordinary members of the Socie ’

. ty by the Council. -

Tho oxprossion « qunlin Yo
8 an N inens

U to inchulgz. T Bruinony s

(i)

hd '
Filiie B0
dGGmO shail For tha P PONOS of this

Corpurate Mombors p the 1y
(i) Porsony fiaf

bibution of Finginoors  fndind.
of Engingg

; spation
g syel, 9 ifens Inatitat?

= Th Wlicationyg g, 'O accoptubio by tho Ine
'S (Indi) gy o WO aceopta ¥

loctinn 1, Carpirate Momborship.
An‘y TOrsey wiy, shalt, jy ¢
MIe qualifoq s

ho PNy of the Couneit, by vowson of :‘:;;3?.
onty ;(‘l:;;a::it(ifrn‘i)‘l (mgilmm-i.)m.m‘ n»2,hux-\\i'(il.wn:‘;roasiull.
. e . T BN him within the s { this
o ) SEHovbed wiy, Ry
©5 B0 doemad 4, mebude, Biving hnvin;:
3} Connacted With fhe CONRErReLiny, W
(it) Sngagad (w!m};her n publie omplay 4y
With roudy nr mutm‘isﬂz ,
1:m.ds ar in Writing wboyt
et w't%':m exmn.t, in the Opini
Bhin the yyia OXprossiag,

(iti)

Vifiod §y iy
Ra!

- : ¥
W ghall, Tor tha parpese !
heat s

W maintonones of ronds, o

rq@) 9
wiso)
i business or 'fzi)o‘r‘:m‘s ar
nsod i conpoetion with .ounocted
the suma or wgherwise

- ,bri”g
i of the Couneil, sutliciont B
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RouLes AND REGULATIONS

¢ Associate Mcmbers:

i i be ordinary mem-
not eligible to nar;
(ij Such persons, who, ‘Vtz}lllo(l})inimfﬂ of the Couneil, engageé
Ve . n the i o
'8, are or have been, i . et o ae onené
};:':}’ 'Lfl(r)lministmti(m of roads or road jcxf}gl_ill,l t or o engaged
in b:(:l‘i.ﬁbw connected  with the constxl‘ul i uind maintenance
of m‘nhd% (01’ with the manufacture or -’Meof aferial used in
connection with the making or .repm}n‘n‘% of oads o of road
L sort vehieles, or the operation t 1(@}@( ’ilumd A
sransport, vehieles, ‘ ‘ reof, 18
?W%r‘i}'lto members of the Seciety by the Co ;

rtments, Public
stitudd rernment  Depart I
(1) Such Iustitutions, Goxe} the opinion of the Council,
Bodies, or Wirms who have been, in /11, ;-prnad gransport or so
mor‘uylx:l in the administration of roaés (i)th fhe ot o and
er:i;i;;d in business or work connecte ’ t}:cture S material
nainte : ‘ ith the man i 1 transport
N v of roads or wi ¢ niring of road transp
mf"f;‘t.("‘(lfs\r?f\ozation with the makmg or re;; lmb : Do e
lxlf(h(ic‘!?sc or the operation the]wné, Mcillmeach such body shall
3 2108, < he O'ulliv ,' db
> he Socicty by +t inee approved by
;nembbrs Oft t;l ot e i by only one nom -
e represented abany
the Couneil,

4. Honorary Members:

: ing in the opinion
heir being in th
account of their ‘ .
Such persons who on acco hed or interested in roads as
. ]’ v Council sufficicntly distingui h Society by the Council,
of tho (l) h/d honorary members of the i 95 i1 number
: »eleete ¢ ; xceed 25 :
lI'{m):olx}(ftrv members shall at no time exce
(8] "] g

all be payable by
: entrance fee sha pa
> Enxtrrgg;eer:esr; ele,:tion on the following scale:

Ras.

Patron, Vice—Patrons and Nil.

Honorary Members. il

Ordinary Members, . 2
Agsociate Members,

7. Subscription:

A yearly subscription shall be pavable by members on
a. arl;
the following scale t—

Rs,
Patron, Vice-Patrons and L
Honorary Members, i
Ordinary Members. o
Associate Mpmberg. .

Rs. 5 in
i that a rebate of
Pr;»::életif ordinary members and Rs. 20

- - et N “’-:
6

*
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in the case of associate member,
criptions are paid within three monsthnmy be claimed i the subs.

b.

8 of the dye date,

Ordinary members whoge 8 ivti

ﬁrrearg may compound their fuzll;:gifiﬁgﬁ;? sﬁf)e not in

y & single payment depending upon thei o hions

time in accordance with the ago tabler bage " fho

shall be reckoned as that on the birthday nc(;:;:;t f? gi
I8

October of the year of ;
criptions. commuting  annual gubs.

Associate members of at
) least 5 ea i
elected under Rule 5-c(i) on attainingythersa?: no(}ut})%

years may, on their retirement frq .
i m t o
be permitted by the Council 1o composf:gl?orp rﬁ;??;nz;

gingle payment, ac i )
me%nbegs.y cording to the table for ordin:ry

Age Table for Compounding for Life Membership

Age Comp];_‘):ending Ago Compg:;lding Age }Cmnpml\ndi;g
ee
25 397 36 307 g
26 391 37 296 45 | 167
97 383 38 287 © }/ 15g
28 376 39 276 0 1sg
29 368 40 264 B e
30 360 41 253 52 109
31 352 49 243 53 ()'3
32 343 43 231 s o
33 335 44 219 5 | g
34 325 45 207 56 {
35 | 316 46 193 and ‘ 40
- = __lover \

c. A year shall, for the Purposes of thig R
. following. ~ Subscription shaj] be due

. date while a person continues to be

ule, be from the
ay of September

on clecti
on the first day of October of every year fo(l)lgsvtilx?g i}lr::f]?

first day of October unti] the last d

Society,

3.

&,

JULES AND LB EGULATIONS 12¢

Cessation of Membership:

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

The Council shall have power to cancel the membership
of any member of the Society who shall be deemed
to have been guilty of any conduct prejudicial to the
Socicty or rendering him unfit to remain a member
thercof ; Provided that atlcast 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
cffect provided he is not in arrears with his subscriptions
for more than one month and that no such resignation
shall be valid until the member res‘gning receives an
acceptance of his re.ignation in writing from the
Secretary.

GOVERNING BODLY

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

a.

d.

A representative of each participating * unit of adminis-
tration, to be nominated by the Government of the
administration concerned {rom among the ordinary
members of the Society.

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

A representative ol the Central Public Works Depart-
ment of the Government of India to be nominated by
the Chief Engincer 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 wlministration are those listed In Parts A and B of
the Firsty Schodu'o of the Constitution of India who participate in the uctivities of
of Indien Reads Congross by guaranteoing to sond o specibod number of sepjor
dolegatos to tho Genoeral Sossion (or if no du'cj_::nlcs are sent, to pay the do’ogation
fues for theso dologatos) and, in addition, subscribe tu tho funds of the Sucioty
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¢. Past Presidents of the Soci
ciety, for i
years after they vacate their pr)(;siden?sg)i;r.md of three

f. (i) Six ordinar i
Inary or associate members of the Soci

xi:plresgntag;vesdof associate members e]eitzg(/litnydg:

ulé 5 ¢ (i) and (ii) (not being publi var

: public servant

ij}ectgd annually at the time of the Annua? ﬂ().‘(etr?crhx(i

eeting by a Board consisting of all such memb :
present at the meeting. mbers

(ii) One ordinary or associate m ;

tive of_associa.te members electe(:gbsgé);r ﬁ{fﬁgl(is?“tﬁ-
but being a public servant to be elected -m'M/ (l“)
at the time of the Annual General Mecting b (1 II]}ua ¢!
consisting of all such members present at;gthgr(neetoiz:]rgd

Provided that in the event of any disp
{)Icl)smon of the Board the dispite slhlfl)j? T)i tr?afto!;i:((l)?-
d. e .Premdenb of the Society for decision and h'o
ecision shall be final ; and Provided further t,hz;t in the
event of the votes of the said Board being e ml“Ele
respect of one or more candidates, a fresh clegcu'qlm i
be held in respect of such candidate or candidmton o
if upon such fresh election there are still equz;l :s,t e
respect of any candidate or candidates, th d0 feion
shall be taken by drawing lots. e Gocivion

g- Oneordinaryor associate member of i
elected annually at the time of Annuaf}geﬁgfﬁtlﬁct%be
by a board of district board enginecrs and d~e ot
boa;d assistant engineers who are members c:?trxct
Society, but are not under the administrative cont lthe
the Chief Engineer of the territory in which th .
serving, aud are present at the mecting. oy are

h. Oaue ordinary or associate member Soci
elect(f,d annually at the time of tﬁé t?&i:ﬁzieg o be
Meeting by a board of municipal, improvement;mtleml
a,nd. cantonment cngincers who are members frust
Society and are present at the meeting. of the

i. Four ordinary or associate members Soci
repres{enmtives of associate memberzf gl]:cts(‘?lcletfgdor
Rule 5-¢ who shall all have been members of t}ie Sociefr
for at least five years to be elected by the Anm )i
General Mee.tmg; Provided that members elected f o
any one territory shall not exceed two, o

PRESIDENT AND VICE-PRESIDENTS

10. The Council shall at its first meoti
General Meeting elect a President and n(())(; ;]gr:fz%l;Lrlei;};e?!{;ligal
e-

RULES AND R EGULATIONS 131

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 elected. The President shall have power to fill
any vacancies in the office of the Vice-Presidents that may occur
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 power to make
changes in the personnel of this office whenever such
change- arc ncccseary.

b. The Consulting Engineer to the Government of India
(Roads) for the time being shall be ex oflicio Treasurer
of the Society.

12. The Council shall hold office until the necwiy elec'ed
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 clected
under Rule 9-f, g, b & i, and

b. to add to its number by co-opting not more than ten

members of the Society ; such co-opted members shall
also have voting powers except for the purposes of

Rule 24.

c. to invite any member, ordinary or associate, 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.

15. 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 onc of the Vice-Presi-
dents present as a Chairman. The Chairman shall have a casting
vote,

16. If at any time the President for the time being is absent
from India, or is unable to perform the duties of his office, he shall
nominate g Vice—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 possible at least once a ycar
as defined in rule 7-c 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 ton mem-
bers, the President shall call a mecting of the Couneil provided
that irstead of actually meeting, the President may direct that
the Secretary refer the metter specified in the requisition for

decision by post as hereinafter provided. At mect]
Council twenty shall form a quorum. ctings of tho

18.  The Sceretary shall, on the orders of the Preside o
any matter for the decision of the Council bye;;gsl::kntt(; z(;fclll‘
imember of the Council by Registered Post with ‘("cknow%ed g ac b
due, a Memorandum setting forth the question or questionf t?)lelr:
decided and specifying a date not less than thirty days from the
date of posting of the Memorandum by which the votes of memb ‘e
of the Council shall reach kim. Upon receipt of not le‘smthem
twenty votes by the date specified, the Secretary shall 1oeo . tin
decision of the Council as decided by the majority of the ; e
ceived by the said date and communicate such decisionvotes tr}?-
members of the Council. If less than twenty votes aro o g
by the said date it shall be presumed that o decision ﬁecell)ve
made. In the event of the votes received 1y the  Ses taa een
atoresaid being equal, the President shall have a castinrgeva;& as

EXECUTIVE COMMITIER

19. The President, the Vice~Presidents, the Tre: :
Secrotary shall form the Executive C"mm“"t“clf"m::’il:fle1 agd oy
subjcet to the approval of the Counm_),‘to direct and mwmf ew?lf'
affaics of the Society, to keep‘the activities of the Society g\md .
roview, and to report to the Council from time to time. The Exu
cutive Committee shall bave pawer to co-opt not more thyp t\:‘
members with power to vote. Three shall form a quqpyy, One (;
them being either the President or o Vice-Presidens,  pyy Preo'
dent or, in his absence, a Vice-President shall preside. 1f, ip t:l-
absence of the President, more than one Vice-President g Pre,ﬂeut the
members attending the meeting shall clect one of the Vice-Pre ¥
dents as a Chalrman, ’I’l_xe Preeident or.bhaxrmax‘x shall haye as:i
exercige, in addition to his vote, & casting-vote in the cag .

e Qf
equality of votes. n
COMMITTEES

20. The Council shall appoint tl}e convqnors‘of all compy;
and igbcommibtees except a8 othe.rwme provided in th.ls m]e.\ttees
A soutive Committee or the President under authorizatiqy 08
the Executive Committee shall appoint the other memberg o Suap

®

committees or subcommitiees in consultation with the respact;y,
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convenorsas far as possible. The Executive Committee or the Presi-
dent under authorization from the Executive Committee shall have
the power to appoint such special committecs including t'helr
convenore as may be deemed necessary from time to time The
number of members in each subcommittee cr a division of a com-
mittee shall not be Jess than three and will not ordinarily be more
than five The Consulting Engineer to the Government of India
(Roada), shall be ex-officio member of all such committees or sub-
committees in addition to the personnel appointed under this rule.
Auy committee or subcommittee constituted under this rule shall
Ave power to co-opt not more than two members.

MEETINGS OF THE SOUIETY

21. There shall ordinarily bs aGeneral Session of the Society
once a year at such time and piace as the (Iounpxl ghall decide. At
this Session thoro shall be a General Meeting for the purpose of
disposing of the following business:—

a. To receive the report of the Council and the aud:giéig
accounts for the previous year, or years ending
September ;

Society to

b. To elect under Rule 9, members of the :
serve on the Councif until the next Genera) Meeting a8
aforesaid ;

¢. To appoint Auditors; and

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

At such General Session, the Council may arrange foz
Papersto be read on subjeets of professional and technical interes

and for discussion thereon and for works to Le visited.

22. I'he Presidont shall preside at all General Meetings of the
9018ty or shall nominate a Vice~President or in t{)exr.absence
Nominate gome othor member of Council to preside in Lis place.
In the absence of the President and of the Chairman nominated
y thQ President at any mCOtinQ. the melnbors I)I’(‘SCﬂt sha” elect a
“2Mrman.  The Chairman shall bave a casting-vote.

o 23. Fifty members present in person shall
©utneral Meeting

form a guorum of
th
ALTERATION AND INTERPRETATION OF RULES

24. These Rules and Rogulations shall not be altered, extend.
od, or abridged without the agproval of at least two-thirds of those
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present in person at a meeting of the Council and at least 30 days’
notice shall have been given of such meoting and of any proposal
to alter, extend, or abridge these rules and regulations.

25. In the event of any differonces of opinion arising as to
the interpretation of the Rules and Regulutions, the decision of the
Councii shall be final and bindipg.

FRAMING AND ALTERATION OF THE BYE-LAWS

26. The Council shall have power to make, add to, abridge,
and amerd such Bye-laws as may appear to the Council to be
necessary for the conduct of the Business of the Society, and as

shall be consistent with the Memorandum and Rules and Regula-
tions of the Sosiety.

Minutes of the Business Meeting of the
INDIAN ROADS CONGRESS
held at Bombay ea the 17th January, 1950

£ ine eting of members

F nth Aunnal General Business Meeting of we
was ih?dyoirt}{;?rﬁbay on Tuesday, the 17tk January 1950, at
2%0 PGM aIn all 221 Members und two invitees (names and

particulars in Annesure [} attended the Session,
2. Confirmation of the Minutes of the {ast Business Meeting.

i 5 id at Ranchi on

: f the Iast Business Meeting hel
the 3@2%‘2&'32?3?; 949 as printed on pages 36 to 67 of the Journal
of ‘the Indian Roads Congress, Volume XI1I1-4, July 1949, were

approved.

3. (i) Audit Report.
The Audit Report for the period lsb Detober 1948 to the 30tk
Septem!;e;‘ 1949 (Annexure IT) was recorded.

i i . Ferguson & Ca.,
i1 -as doeided to appoint M/s. A. F. Ferg :
Chazftl;redﬁ;&c“ciinmnts and Auditors, New Delhi, to audit the

Accou nté of the Indian Roads Congress for 1949-50,

4. Report of the Council ¢o the Geaeral Body of Members.
The Report of the Council ‘Aunexure II} was taken as read
and approved.

5. Resalutions of Thanks.
The following resofutions were passed with acclamation :

i ads Congress express ﬁi):eir- t?lan_ka to the
@ ,(I“hs II‘Y:%::\?& Bombéy for their kind invitation to
hxp(,);(}ethg Fourteenth General Session at Bombay and

far the very efficient arrangements made.

s oxpress their thanks ta the Hon’ble Shri

(b} Thzog’f;: “P‘;;rgier of Bombay for his encouraging
B-d '},gtﬂlc’tive Address to the Fourteenth SBession and

?:r 1;55 permission to print the Address inthe Journal of

the Indian Roads Congress.

s express their tjhanka fo  the

© ghi’bgoré%:gs K. Sﬁnthanum, Minister of Sta‘te for
Ro'lw&ys and Tramsport, Government of India tor
ki?:d\v deciaring open the technical exhiibition organized
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by the Congress and also for his i

the Members of the Congress attennspiring message to

ding the Session.

{d) The Indian Roads Con
Hon’ble Dr. Jiveaj N.
Bombay for his goo
Session.

gress express their thanks to the
lecbta, Minister for Public Works
wishes for the success of thé

{e) The Indian Ro@ds Congress express thei
gl;zx{llis to Shri N. P. Gurjar, Chief Engineer, Bomb
Shri K. M. Kantawala, Assistant Housing Commissi o,
(‘Logal Orzanizing Secretary, Indian Roads C nzcess).
Shri N. C. Patel, Deputy Secretary, . W. D Cl);lgl‘fifﬂ),
and other staff of the Bombay P, W. D., fo .’th S ory
efficient arrangements made by them ﬁ)r t}ie A
ence of the delegates of the Congress. convent

(f} The Indian Roads Con
Vice-Presidents and
wishers who sent mess
ment for the Session.

rappreciation and

gress thank their Past Presidents
other old members and well-
ages of good will and encourage-

(8) The Indian Roads Congres
Railway authorities for ar?angsin
members of the Congress partici
tour to Nasik.

thank the G. I. p.
g a special train for
pating in the inspection

6. Scrutineers for the Election of Council Membe
rs.

Messrs. Basil Gray, H. P. Mathrani

) , H. P, rani
V. N. Rangaswami, and Romesh Chandra \’vef}e. i\I agoqswam Lyer,
neers for the election of Council Members under pplmt?d. scruti-
Memora_ndum of Association, Rules, Regulations nd g of the
the Indian Roads Congress. / » #nd Byelaws of

7. The following announcements were mad

regard to the elections :—. ¢ from the Chair with

{1)  “Only those Members of the Con
arrears of their subseription ar i
. > . e e
Vo‘qlng slips will be given to those Mexrllgllf};g wti(; vote.
their b{»dges, or can give their Roll numbers o
otherwise he identified ag not being in arrears.”

gress who are not in

or can

(2) < As Institutions, Governme
Bocligs, and Firms h wve onlyntbeelrzelr)ri:g:egltis’"bfubnc
associate membership of the Indian Roads gCl o
under revised rule 5-c(ii} at the 34th Council on‘grgss
held 2t Bombay on the 14th January 1950 and {;I;L;,‘}flng
imt, no su'ch members at present, the seat und ole
9-1 (1) will remain vacant in the meantime.”’ or rule

5
e
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8. Elections.

The following were clected as Council Members under Rule
9-f (i), g, h and i :—

9.f (i) Representatives oI Associate Members other thay
Public Servants.
Dr. ¥. P. Antia
C. J. Fielder
S. B. Joshi

E. A. Nadirshah
L. R. Patel

V. N, Rangaswami

g. Representative of District Boards.
Hari Shankar Sharma.

. Representative of Municipal, Improvement Trust
and Cantonment Engineers.
K. Narasimba Rao.

Representatives elected by the General Body.

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

i

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

9-a. Name of participating Nume of
administration. representative.
Bihar M. L. Bahl
Madhya Pradhesh ... R. K. Batra.

(C.P. & Berar)
C. M. Bennett.

Orissy

West Bengal S. N. Chakravarti.
Assam Romesh Chandra.

Uttar Pradesh A. C. Mukerjee.

(United Provinces)

Bombay N. P. Gurjar.

Madras M. S. Thirumale Iyengai
Punjab P. L. Verma.

Brig. Partap Narain,
B. S. Puri.
G. M. McKelvie

b. Engineer-in-Chief’s Branch
c. Central P. W. D.
d. Consulting Eungineer (Roads)
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9e. Past Presidents of the Society,

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

9. The following member

the 35th Council meeting :-— »ore eozopted to the Council for

K. F. Antia S. R. Mehra
H. 8. Batliwala T. Mitra, ‘
W. A. Griffiths N. V. Modak
K. M. Kantawala B. N. Shen
H. P. Mathrani B. vV, V&ghoy

The following
Council meeting :—

8. L. Bazaz

members were invited to attend the 35th

U. J. Bhatt Vonr e
v. 4. B Vepa Krishnamy ti
. K. Bhonsle E, 8. Nair ™
P. C. s,
E g (élzopra. K. S, Raghavach
. R. Ghadoke J. P. Singh ary
K. Subba Rao ¢

10. A letter received from Shri Fate

inability to attend the Fourteenth Session gvaih: m(li Tegretting his
ead out,

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

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

1. GOVERNMENT OF INDIA:
(a) Roads Organization 15
(b) Ministry of Railways. 1
(¢) Engineer-in-Chief’s Branch. 2
(d) M.E.S. 3
() Central P.W.D. 5
(f) Council of Scientific and Industrial Research 2
(g) CENTRAL BOARD OF IRRIGATION. 1
2. DELHL 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). R 7
13. MYSORE. 7
14, UNITED STATES OF TRAVANCORE & COCHIN. 2
16, 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:

[
™o
<&
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LIST OF MEMBERS WHO ATTENDED THE FOURTEENTH
SESSION OF THE INDIAN ROADS CONGRESS HELD AT

BOMBAY IN JANUARY 1950.

S. No.

Roll No. Name
l. GOVERNMENT OF INDIA. .
(2) Roads Organisation.
1. - Ananta
padmanabhan, (. S, i
g, 76 Ayyar, A Nageswara. (Invited).
. 322 Bazaz, §. L.
4. 783 Bhargava, T. N.
5. 1078 Gursahani, R. L.
8. 785 e Harda.yal.
g_ 1288 Mathrani, H. P.
8. ggé ll\qchelvie, G. M.
10. 790 oigaﬁhgh’ P
11. - Parlyllel.{ar. A% i
, V. M. (I
ig 787 Raghavachary, K( él Tited).
14_ 323 Subrama,niam, J
5. 89 Sunder Rao, H,
15. 918 Trehan, J. M,
(b) Ministry of Railways,
16 1241 Antia, K. F.
(c) Engineer-in.Chief’s Branch.
17. 16 Prata i
P Narain,
18. .1323 Ta,wa,dey, Va.,u]l;.
(d) M.E.S.
19, 1399 Benjamin, G.
g(l) iigi omanji, P,
. Satyanaraya.na,, D.
(e) C.P.W.D,
29, ‘145 Chopra,, AN
23. 1233 Gupta, §, N
24, 418 Mathur, M S
25, 310 Puri, B S' )
26. 953 -+ Shri Krighpa,
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27,
28,

29,

]
S. No.

(f)

Roll No. I Name.

Council of Scientific and Industrial Research.

1170 Dinesh Mohan.
833 Iyengar, R. K. N.

(g) Central Board of Irrigation.

1001 Aluja, P. R.
2. DELHI
39 . Basil Gray.
203 Das Gupta, .JJ. N.
41 Hardit Singh.
72 Khanna, I. N.
82 Rangaswami, V. N.
1314 Sani, G. H.
40 Shahani, T C.
489 Sheth, K. L.
1432 Sujan Singh.
3. MADRAS.
91 Ayyangar Doraiswami, M, R.
80 Griffiths, W. A.
671 Meeran, M.
1197 Mohandas, S. M.
268 Nambiar, K. K.-
633 Nunjundeswara Chetty, K. A,
1460 Narasimha Rao, K.
267 Narayana Murti, B.
1125 Padmanabnan, C. V.
1419 Reddy, B. V
39 Shenoy, B N
618 Srirangachary. G
1311 Subbaraju, Bh.
1210 Subbiah, C. P.
1312 Subramaniam, P. S,
791 Sundaram, S.
630 Thadaney, K. V.
1438 Thirumale Iyengar, M. S.
685 Thirupuvanam, C. N.
1178 Veeraraghavan T. M.
1173 Venogopal, C.
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S. No Roll No.

60. 242
61. 33
62. 1198
63. 32
64. 1414
65. 1481
66. 253
67. 383
68. 1463
69. 1050
70. 14
7. © 329
72. 1004
73. 704
74. 261
75 1336
76 1477
77 1487
78 1483
79 1322
80 1466
81 713
82 1497
83 1484
84 1468
85 30
86 858
87 1129
88 655
89 1474
90 1180
91 787
92. 526
93. 1169
94, 1450
95. 1430
96. 316
97. 1016
98. 874
99, 1453
100. 217
101. 1458
102. 636

¥

| Name.
1 .

4. BOMBAY.

Adke, A. S.

Allen de Sa.

Amin, M. P,

Antia, F. P,

Apte, K. V.

Bakeri, R. D.
Bamji, H. I,
Batliwala, H. S,
Bhagwagar, K. D.
Bhambhani, B. 1.
Bhandarkar, G, P,
Bhate, K. G.
Chandratreya, S. V.
Chougule, Y. K.
Daftary, G. D.
Daftary, N. D.
Dalal, M. N,
Daruwala, P. K,
Deodhar, M. D,
Desai, C, N,

Desai, N. K.

Desai, R. V.
Deshpande, D, v,
Deshpande, K. §.
Dhanokar, T, 4
Engineer, M. g
Gandhi, J. §.
Iyengar, . 1, >
Gurjar, N, p.
gagus, P J.
Jategaonkar
Jathil,hd.lf.v‘1L

Joglekar, (. D.

Joglegar, M. i
Joglekar, K, v
Joshi, R, N,
Joshi, §. B,
Kantawala, K. M
Kanga, F. J.
Ka}‘andikar, S K
K[‘lﬂhna,n’ 0. C. K'
Lakshmi,§ g
Macha, T. k.
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S. No.

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. f

1401

1494
952
1485
1473
1472
810
1002
1464
10
1482
696
765
309
1012
23
1100
949
1479
342
1206
1492
653
1313
1491
1476
327
26
498
163
376
66
993
1148
1473
1494
1475
84

17
323
913

1406

5. WE

Name.

Mane, I’. M,

Madhavarao Parasharam Karkare.

Makhan Wahla, R. B.

Manibhai Makanji Desai.

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.
Unrigar, E. J.
Unwalla, B. T.
Vagh, B. V,

ST BENGAL.

Chakravarti, S. N,
Chambers. J.
Chatterjee, P, K,
Chattopadhaya, K. I’
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& AND EXPENDITURE AC
i e e (Excluding Trans

15. P.E.P. S, U.

210. 1053 Jugdev Singh Marya. Rs. A, P. Ra. A. P, ReooAo Rs. AP
211. 1449 Singh, J. P. JosoL 1 6 S5600 0 0
21,545 12 ©
16, SAURASHTRA. 9,128 14 0
212, 214 .. Bhatt, U. J. T a0 116 e o |
213. 34 Mehta, J, T. 1,051 0 0 23221 0 O
214. 1488 Sompura, G. B. (et —_—
1772§2)5 6 0 2815 8 |
l7. VINDHYA PRADESH. —_— T o o o o
215. 1455 <.« Chopra, P, C. “'_"”__f'___o? ' Late 00
18. MADHYA BHARAT. { 535 8 0
216, 149 .« Bhalla, P. N, ! a5 150
217, 455 . Bhonsale, N. K. j
218, b81 Naik, B. G.
219, 392 «  Phadke, P. G. porodl I TR
19. RAJASTHAN. N
220. 1480 . Gadhoke, S. R. B 0 o
221. 551 Mansukhlal, J, Shah. —
20. KUTCH.
222, 1471 v Vora, I K. |
21. CEYLON. ) :
223. 822 Williams, L. . | j
o o Tma




Annexure III,
INDIAN ROADS CONGRESS

REPORT OF THE COUNCIL TO THE GENERAL BODY
OF MEMBERS FOR PERIOD lIst JANUARY, 1949
TO 3ist DECEMBER, 1949
GENERAL.

The Thirteonth Annual Session of the Indian Roads Congress
was held at Raunchi (Bihar) in February 1949 when 235 members
and two invitees attended the Session. Eight Papers published in
the Journal of the Indian Roads Congress, Volume X11, part 6 and
Volume XIII, parts | to 3, were read and discussed. Two Com.
mittees and ten Subcommittees were reconstituted to 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 transport matters was revived. An
“QOrganization Cammittee’” to investigate the question of organiza-
tion of Highway Departments in Provinces, etec., was also
appointed.

q The Executive Committee held three meetings on the following
ates :—

20th May 1949 1
Ist August 1949 at New Delhi.
26th December 1949 I

2. ADMINISTRATION.

Mr. Brijmohan Lal, Chief Engineer and Secretary to the Govern-
ment of East Punjab, was elected President of the lndian 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
Bonorary Assistant Secretary till the 5th August 194Y. 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 5,284 and 11 886 respec-
tively in the previous year. There has been a considerable increase
in correspondenco and accounts work owing to increase in the
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Membership of the Society as also on .
the Transport-Communications Monthai;ci)%‘::r%e:&f ﬂ'}ehzlrg?,l;tﬁon 0:
. er o

enquirics for the supply of ¢ ; ; !
increased. PPly echnical information has also

The stafl worked satisfactorily.
4. MEMBERSHIP,

(a) Ordinary and Associate,—
incree.tsed from 1,136 on [st October lT)?g (riulnlli)e(;‘rdpf Members
asisocla,u?) to 1,265 on the 30th September ]94%) (1,240 ordiannd 23
25 associate!. There have been 175 pew admissions torima"'y and
and 46 withdrawals, ete, It is encouraging to noto tfmtt :hse?:lgty
as

been a steady increase in the M i
shown in the table below: — embership of the Congress as

Year. No. Year, No.
1934 73 1942 514
1935 173 1943 596
1936 255 1944 612
1937 342 1945 748
1438 393 1946 919
1939 448 1947 1030
1940 489 1948 1136
1941 484 1949 1250 (approx.)

() Life Membership. —Durin
QOctober 1948 to 30th Sepfember 194g9,t£?nec gfg{::: yl?’Iar from lst
themselves enrolled as Life Members. In accordanéey ,teﬁnbers had
of the existing Memorandum of Association ete thev;1 rule 7 (v)
have been tr:'msf'er‘re.d to a separate reserve Mto‘r,ded etqs receiv
per Member for initial expenses. The Life Membe u;.lug Rs. 10
amounted to Rs. 4,196 on the 30th September 1949 rsTlp_ Reserve
is to be utilized for such purposcs as the Council m, his resorve
time to time. Ti.e Council has not, however t,}lﬁay 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 Mgémbers? he Couneil have to record the

L. K. 8. Ramamurti.
2. 8. Narayanaswamji.
3. Bhagwat Prasad.

4. P. M. Chowdhury.

Letters of condolence hav bee
deceased. © been sent to the familiea 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 Comiittee at their
meeting held on the 26th December 194 preparatory to their
submission to the Council at its 34th meeting. The figures for
1448-44 show a surplus of Rs, 16,763 against an estimated surplus
of Rs. 2,923. This was due to arrears of subsidics and donations
realised 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 being 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 1943. 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 Provincial
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 aléo agree to the contributions
proposed and thus place the finances of the Congress on a sound
footing and assist the Society to provide for incrcased activities.

Ag 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
Soociety by enhancing the rates of subscription of ordinary Members
from Rs. 20 to 25 with the usual rebate of Rs. 5 if the subscription
is paid within three months of the due date.

The arrears of subscription from 267 Members at the beginning
of 1948-49 were Rs. 9,904. Of this amount Ras. 2,174 were realized
from 74 Members. A sum of Rs. 1,400 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 1948.49, the total arrears on the Ist
October 1949 stood at Rs. 11,871-5-8 due from 277 Members,
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Among the defaulters there are about 97 M .
arrears for more than two years and the amounf gis;;zl:gv a;r}? n
is Ra. 6,868. Under Rule 8 (i) of the Memorandnm of Asaoiiat.em
ote., such persons antomatically cease to he Members. Of stohn,
abrove 47 Members 18 have been removed from the roll with e
approval of the Executive Committee after giving dua noti 1 hthe
possible. Repeated regueats have been made to }he ’Qtelw e
Members to pay their dues and the guestion of wrstino lgr 79
agrears is under the consideration of the Executive Cg off the
These Members are not being supplied with the Jour f)immxttee,
they given any of the enefits of Membership of the S:c"‘i’et;or

7. AUDIY.

At the Thirteenth Bession at Ranchi ;

. il 1Y wa H
appoint M.s. A. ¥, Ferguson & Co , Chartered Accgugzc":ed tg
Auditors, to audit the accounts of the Tndinn Roag p ants an
1948-49. Their report was cxamined by the Rx ec‘u:‘ ongress for
in their meeting held on the 26th December lvle%‘C)ommxtt(}e
recommendations made by‘the Auditors in the nceountis Certain
dure were ae%p@-ed. ‘[’b? andit report will be o ing proce-
before the Council for their considerating placed separately

8. PUBLICATIONS,

It was reported last year
- year t
Journal, Volume X, whichycont bt

are

the Indian Roads Congress

ours Y ained Sections I & i
Specifications and Cade of Practice for Road 8B£idg{z§ (',)xf) t}::l i?;:zr(g

al .
tol;;sz: ?v?ltdh:ss . Orbder for this useful volume, howover, continued
guout the yesr under report, Since the drafts have

now bern finalized the printi
: printing of these i 3
soon and issued as a priced Dub%icatiorf( rections will be faken 17

A cireular letter was issued to the Provinees and States about

th » .
w&é’;ggfa:;;?e;‘f:VZ:QRO?(: Researck Bulletin No_ J, as a result ©
this Bulletin, sold. A stoady demand stili continuea fof

Bound co 1°8 of V
received fmmpthe (i)re::?ume Xil.partsd and 5, were recently

volume wil} gz} Bound copies of parts 1,2 & 3 of this
Congress Joz?r:x?u: ® ready ehortly for sule p’l‘he Indian Roads
sequently many ;“uaer;d Publications find » ready sale and eon-
Decomber 1949 wyg o ;‘;gg\{t of stock. The position on the 1131

Name of Progeedin,

LR.C Proceedings " V"i’“””‘ Ralance.
Y ... Hold out.
Da 11 .. Sold out.

I 50
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Name of Progeedings. Volume. Balance.

I. R. C. Proceedings .- v . Sold out.
Do Vv . Sold out.
Do VI ... Sold out.
Do VIl—part 1 <« Sold out.
Do Vil—part 2 5t
Do Vi ... Sold out.
Do IX—part 1 ... Sold out.
Do IX—~part 2 ... Sold out,
Do [X—part 3 ...  Sald out.
Do [X—part 4 128
Do 1X (Bourd) 242
Do X—part 1 72
Do X—part 2 ... Sold out.
Do X—part 3 ...  Sold out.
Do X~—part 4 330
Do X (Bound) {1 to 4)...  Sold out.
Do X (Bound) {1 & 2)... Sold out.
Do X (Bound) (3 & 4)...  Sold out.
Do X1-—part 1 ... Sold out.
Do XI—part 2 ... Sold out.
Do XI—part 3 ... Sold out.
Do Xi—part 4 202
Do X1 (Bound) (1 & 2}... 21
Do XI (Bound} 3 & 4} ... 351
Do XIT—part 1 109
Do X1l—part 2 498
Do XI1I—part 3 566
Do Xi{~part 4 449
Do XII—part 6 553
Do X1} —part 1 387
Do ...  XIIl—part 2 558
Do X1f[-—part 3 372
Da XT11—part 4 520
Do XIV~part 1 627

Road Resenrch Bulletin No. 1 335

Nagpur Report 58

Prof. K. B. Madhava's Lecture on »

“Statistics and Road Reaearch” Sold out.
Paper No. 105 « Economics of
Highway Types’ Sold out.

The Council advise Members who have not kept a complete
set of the Proceedings of the Society to make vp 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,3 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 aPPTO“Ch

through a demi.official letter, the numbe i has risen
to 200 on the lst Decomber 1949, T of subscribers b

The Review contains useful literature abstracted from more
than fifty technical Journals which are received in the combine
libraries of the Indian Roads Congress and the Consulting Engineer
to the Government of India (Roads). Besides this, it contain8
original articles contributed by individuals. It thus brings 10
subscribers the latest information on roads and road transport:
Other items included in this magazine from time to time arc reviews
of recently published books, lists of additions made to the library, &
technical information service, interesting mathematical problems:
particulars of works sanctioned on National Highways and 80 0P

. Complementary copies of the Review aro being issued t0 the
Ministers of the Government at the Centre, and in Proymce‘,}
Members of the Standing Roids Committee of the Constituen

Assembly (Legislative), the Chief Engineers concorned with rod
and others.

-
The Council request Members to send suitable contr

butions for publication in the Review.

9. INFORMATION.

. . . s
Forty-five enquiries received from Members on mxsoe!lanif’:n
technical subjects and on the interpretation of standard spcclﬁca !

were attended to. Some of the subi i informﬂ""‘on
Was S0ught are givon bolsw ubjects on which

i. Road signs ;

n Safe stresses for stone slab

L. Stabilized Soil Roads;
iv. Praoctica) tunnelling;
v. Roller and Rocker Bearin
vi. Premoulded joints ;

vil. ¢ Colcreting” Process :

viii. Bridge abutments : a.n’d
ix. Road statistics,

decks on culverts;

g8 for R, C. Bridges;
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10. LIBRARY.

The combined libraries of the Indian Roads Congress and the
Consulting Engineer to the Government of India (Rqads) wjhxch
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 Consulting 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 _w1sh to
consult. The Rules regarding the loan of books are published in
Volume 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 hgld 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 of the ‘< Indian Roads Congress Prize Essay
" %‘/I}::l:la n’l’eshould 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”’ shoulq continue to be reserved
for Papers of exceptional merit.

i s Subcommittee was requested to study the

Al 'f’g;efs&g:e:sented for discussion at the Thirteenth Session
with & 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 Seasion
(1948) should be considered for the award of the Indian
Roads Congress Medal.
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The recommendations of the Papers § i i

f ubeo
to the selecplon of Papers for the award of Medaﬁ]sml:vtﬁ:nm mgmg
will be considered by the Executive Committee for necessar;e;:tlivoen

Six essays on the subjects selected by th i
received. These will be considered by tlfe linggl};n(gl bhave been
for the awa-d of the prize of Rs. 250. bcommittee

12. INDIAN NATIONAL SOCIETY OF S01
AND FOUNDATION ENGINEERING

Under the provisions of the stat
Society of Soil Mechanics and Fouud:t;gfzﬂ: fin:he' Intornational
at the sgcond Igternational Conference, the gNat?rmg as adoPted
for India constituted an Indian National Societ l?“f“l_ Committee
and Foundation Engineering witl, its hea‘dqu‘wty o 501l. Mechanics
Secretary, Central Board of Irrigation, Simiy. : €rs at Simla. The
of this new Society. ’ > 18 also the Secretary

L MECHANICS

.

As decided by the Executive : .
held on the 15th January 1949, the Ir?(?ir:;n [letee n their meeting
s Member of this Society and pays

Rs. 100. In addiion to the five yaly an angual subscription of

mes i
more volumes of the Proceedings of th;%g:;?ﬁ\dl&ﬁtg earé. twcl:
rnationa

Conference on Soil Mechanics n .
added to the library. »nd Foundation Engineering were

Mr. 8. R. Mehra, Superintendin i
prosented the Indian Roads COngeESEO“ng;‘}‘:’:I& East Punjab, re-
of the said Society during the yeur. ational Committee

13. GOLLECTION OF THE PARTICUL

: ARS OF BRIDGES

Th .
bri dgese i?dll::; ﬁ»losadsb()ongrass had been collectin : £
Th . eng above 100 ft. for ublicati g particulars o
e compilation work is in progress. A publication in book form.

mation is received it will be taken up fos 800n as sufficiont infor-

r publication,
14. INDIAN STANDARDS INSTITUTION

The Indian Roads Con i

res
ian S.ta:n_dards Institutiogn :nls o
their activities throu o

15. TECHNICAL AGTIVIT
CONGRESS. IES OF THE INDIAN ROADS
(i) The S

. pecifications ang St
last Session held at Ranchi, the Pap:rn;’:tri‘:lsedcg rlr)xor;r;i;tee.——At ?:;
ooncern
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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 bo considered by the Committee during
the Fourteenth Session:

(a) Standard abbreviations:

(b) Layout of roads;

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

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

i) Bridges Commiitee.—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 bridges have
been finalized. A draft of Section IIL of the code relating to
Reinforced Concrete design has also been revised in the light of
the discussions held at Ranchi. It will bo published as a Paper
for discussion at the Fifteenth Session.

{(i41) Technical Committee,—
(a) Test Track Division.—The 1948 series of tests at the
"Pest Track are desigued

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

(2) ‘to find out whether any reduction in cost of base
course can be effected by intrcducing stabilized
soil course laid to different spocifications over clay
embankmeonts 3 ft. high in waterJogged 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 Marclh 1950. The Calcutta Port Commis-
sioners who are the owners of the land have been requested to
oxtend the lease by another year.
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(b)  Rescarch Orqanization Divigion — ;
from most of the Research Institutions -anrgh%:?ggﬁstm" sreceived
consulted regarding the tentative proposals for t;n o i who were
Central Road Research Institute (referred to i ® hoing up of a
Report) are under examination. ™ the last year’s

There was some difficulty in s i .
gelocted for the Institute nea}; mileeguzlfn%hgo%e’;;{oll of the land
The area proposqd 'for acquisition was, thereforee l;}MUttm Road.
to 31 acres and it is now proposed to locate the s :‘eﬂuced from 70
land reserved for a new township nearby. As it iss aif quarters on
construction of permanent buildings on the scale eVldgnt that the
gcheme will have to wait till the finances of t(;luﬂmed in the
improve, plans have been prepared for the tem © Government
in which research could be undertaken for F}ll)rary laboratory
'hoped joha,t it will be possible to start the erecti e present, Tt ig
immediately the land is acquired. Meanwhile (.)él of this building
make a start on‘research on some urgent proi)I; 18 proposed to
purpose, the Director, National Physica) La,bO;n 2 and for this
appro_a.ched to spare some room for road research atory, has been
buildings for the Physical Laboratory. Actio chlmk in the new
initiated by the Council of Scientific and Ing 0 has also been
recruit suitable staff. ustrial Research to

The appointment of architects for ¢

LU h P
for the main institute and laboratories ig © Preparation of plans

under consideration

Dr. S S. Bhatnagar, Director, Counci . '
Industrial Research, who recently visitedmﬁlmolc Scientific and
interviewed a few candidates for the posts OfO}I’)", and America,
Research Institute, and Director of Technica) Irector of Road

felt that it will be some time before these two gg:;;d;natgﬁn. It is
re filled.

Some equipment for research work ;
the Roads Organization of the Miniatryon “pils has b
of Scientific and Industrial Research
miscellaneous equipment and is makipg
~ useful apparatus from the Disposals Dir
India and abroad.

) €on col]
of Transport, - ‘heeéf)?]igi);

has algo
collected g
o
arzangements to purch:;:
ectorate anq elsewhere in

(tv} Road Transport Subcommj

their meoting held at Ranchi in Feb?:ul:rt;e’l;ghc
opinion that although the Indian Roads bJeXprcssed the
primarily poncerned with road transport 0_ngre? 5 not
interested in the matter. In view of tl’ it s Vita,l]y
Government of India has not yet agreed to esliibf‘%t that the
Road Transport Congress, the Road T a h%hbthe Indian

Pubcommittec

LA ‘rans
of the Indian Roads Congress wus revived L";;I;(l‘lrt(} :
the Roads Congress may be ablo to maintein its fnte(;:::f 180 that
8 In road

Council in
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transport matters. The Council directed that this Subcommittee
should keep in touch with the Indian Roads and Transport
Development Association and other transport intercsts with a view
to studying the scientific agpects 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 1944

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 htates, were requested to
carry out experiments on the use of stabilized soil for base course
and to report results. Their reports are awaited.

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 [ransport re-
commended to the Provinces, States and Unions, to take 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

(vii) Education Subcommittee.— Arising out of the Presi-
dential address at the last Session, the Councilof the Indian Roads
Congress requested the Education Subcommittee to submit their

recommendations to the Council in regard to the provision in

Engineering Colleges of Post-graduate  Training 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 Governments. The recommendations of

the Subcommittee are awaited.

(viis) Bituminous Treatment of Wet Aggre_gates Sub-
committee.— This Subcommittee had beeninvestigating methods
designed to render the bituminous treatment of wet aggregates
both feasible and offective under Indian climatic conditions. On
the recommendations of this Subcommittee, 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 experi

! ) eriment g i
set of the specifications adopted have berfn circul;tgfig(;toh:{l w(l;tﬁl ¥
Engineers of Provinces where the experiments had be a0 }ef
out and their comments on the suitability of the specific ctn' e
been invited. ¥ ations have

(iz) Highway Layout (Architectural ,
']ihis fubcon&mitteetdeals with the question of) h?zl(::tcoé:;g:e:'*
struction and maintenance of highways AT s €on-
country. vighways and strects throughout the

The Government of India in the Minis .
Power were requested to give representuti:rrlytc?{tgaor]]jmé _Mmes and
Congress on all Committees which have been or migl tnb an Roads
discuss the Master Plan for Greater Dethi  The Pug ; be set up to
Governments were also requested to give reprosentw:i']: o oriesa
tees which may be set up by those Governments t(: 1non Cpmmlt-
Capitals. plan their new

The Government of Orissa intimated that ‘ .
tee other than a Council of Ministers to de}cl?rj,{tetafge ;S no  commit-
Capital at Bhubaneswar and, as such, no repwsentl;t?ﬂnmg of new
given to the Tndian Roads Congress. The Go\rernmelin fcoul(.l be
the Ministry of Works, Mines and Power have also inr:,' 0 Ind;a in
they do not consider it nccessary to give r Cpl‘csent-ltl'nmted that
Indian Roads Congress on the committees considerin( gfn to the
Greater Delhi as the Chicf Engincer, C. P. W. D agd 1e plans for
intending Engineer, C. P. W D., who are Me'mb;;rs gf ttlllle S“PP!'-
Roads Congress are already Members of the Committee 21 Indian
Roads Organization of the Ministry of Transport whichn.n a8 the
tely connected with the Indian Roads Congress is also d:xsl intima-
sented on these Committees. A reply from the Governm yt repre-
East Punjab is awaited. ent of the

The Subcommittee has been requested to furni —
on the subject. o furnish their views

(=) Provincialization of Local Bodies Engineering Service
)

Subcommittee.— No report was rec ive i
report. P cived during the year under
(xi) Papers Subcommittee.— The work of this Subcommit
mit-

tee is to examine technical Papers coutribute i i

General Sessions of the Tndian Roads Congregsfgiug]:eusmn P
views regarding their suitability for publication in (;hrecord.their
Journal. e Society’s

Seventcen Papers were received i
’ during th .
accepted. g the year and six were
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(xis) Manufacture of Road Making Machinery and Machani-
zation Subcommittee.—The Mechanization and Manpufacture 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 Subcommittee, 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 1950-534. The
information has not been received from most of the authorities and
they have been asked to expedite submission of their lists.

The Mechanization Subcommittee 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
labour was less plentiful than formerly so that emergent jobs took
a very long time for completion by employing mapual labour only
and cost more than would have been tho 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, ome 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, Ministry of
Transport (Roads Organization), have agreed to purchase only such
items of plant as are not commonly required by Provinces for their
own works. They have so far anthorized the purchase of boring
machinery for trial bores and core drills against certain
gpecific works. This machinsry will probably be transferred to
the Central Plant Pool after the completion of the works for which

it has been purchased.

(ziid) Rules Committee.—On examination certain lacunae
were noticed in the Indian Roads Congress Rules and the consti-
tutional ohanges in the country also necessitated several further
changes to the Memorandum of Association, etc.

Accordingly the Council of the Indian Roads Congress in their
meeting held at Roorkee in April 1948, appointed a Committee of
five Members (Rules Committee) to Buggest the changes that were
required in the Memorandum of Association, etc.

The Rules Committee met at Ranchi in February 1949 and
later at New Delbi in April, May and November 1949. The Rules
a8 drafted by the Rules Committee, and revised by the Executive

10



464 - FOURTRENTE SEISTON~~BoMRAY-— V50

Committee in their meetings held in ) .
be placed before the Council, May and Decomber 1949 will

16. MISCELLANEOUS.

(i) Arising out of the Presidential Add i
Indian Roads Congress in their 33rd n;eetfx?;aixgl(g S.(t):u?{?:ll“?éiu;g

February 1944 passed the followin, ; !
the maintenance of earth roads— % recolution on the subject of

‘It was agreed that the subject of MAINTENANCE of earth
roa.cés should be studied intensively and experiments
conducted in every Provinee. as these roads will remaiD

the backbone of th ’
time to come.” ¢ Country’s road system for a long

In order to atudy the practi ; . .
?nd for various kinday.of aoi?s w;);}iea&gi%g:i% gg‘(«,i?& V;;ngus re,gl?;;g
it was corsidered desirable that an ex pert Commr';% e{ Egt r{m‘é. o r;
Roads Congress s{xo'uld study the aubject a,rlld o8 Ok 0 Pt, 3;) ”
suggestions. The Chief Engineers of Provinces szna e dg%; sble
of States were, therefore, requested to give details ofe:h:npra:ticﬁa

adopted in their respective jurisdicti
! ict : 3
and repairs of earth roads.] 10ns regarding the maintenssico

1t is hoped that when the
Indian Roads Congrees, the adviz‘;h
adopting methods which wil] make
sarth roads.

ject is studied properly by the
g;ver} will go along way towards
or improving the condition of

(#6) On the request of the Dir
) n th ector, Tra i-
gq&:;?::sm?::‘g:é Departmtgnt of Eeonomic tgg;)ir:s ﬂdtl?eo%?l?tg:l
‘ 8, uccess, New York, an apt;
1 * r ‘e t‘
Bituation and Plans for the Development o;“g?):d: in g&ﬁf ’r’es:g’

prepared and sent to him for i i
* Transport and Communications gﬁ;ie{i ’?J‘ publication ontitled

"
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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.
9 The following further tests were carried out at the College
of Engineering, Poona during this year :— :
(i) Tests on tractive effort on wheels of 2" 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) Testsonthe 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 1V:
Report on Tests” which has been submitted to the

Congress.

4. All the testing chalked out bas been completed and the
testing establishment disbanded on 1st 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
&spherical C. 1. hub, are proposed to be handgd over to
the Agricultural Institute, Pusa, New Delhi, for field

tosts.

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 die-

banded.



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

held at Bombay on the 17th and 18th January 1950.
The meeting gtarted with Shri Brijmohan Lal in the Chair,

Present:
F. P. Antia G. M. McKelvio
M. L. Bah! C. P, Misra
R. K. Batra K. A. Nadirshah
K. G. Bhate D. B. Nagarkar
M. N. Bhuyan K. I{s. Nawmbiar
M. 8. Bisht K. Narasimha Rao
4, N. Chakravarti Brig. Partap Narain
C. J. Fielder L. R, Patel
N.P. Gurjar V. N. Rangaswamj
Hari Shapkar Sharma M. 8. Thiramale Iyengar
4. B. Joshi H. Sunder Rao—Socrotar

J. M. Trohan (Klected Secretary at this

meeting pide item 3.
The following co-opted Members attended :

K. F. Antia 8. R. Mehra

H. 8. Batliwala T. Mitra

Ww. A. Griffiths N, V. Modak

K. M. Kantawala B. N. Bhenoy

H,P. Mathrani B. V. Vagh .
The following attended by invitation .

1. 3. Bbatt Vepa Krishnamurghy;

N. K. Bhonsle E. 8. Nair

P. C. Chopra J.P. Bingh

8. R. Ghadoke K. Subbn Ra,

H. Sander Rao [Name added by the Qo

nnei .
aftor Elaction . neil to ghe ligt

f uffice bourors @
1. Appointment of Convenors of Commj
Item col:nmittees : Mmittees and Sub-
The Convenors of Committees and Suboomms
appointed a8 under :— Wmittees were
Specifications and Standards Committes, (3
Bridges Committee.

of invitees
tem.No. 81]

M. McKelvie

i H. P. Mathrani
Technical Subcommittee :

(1) Test Track Division. Chief Eagi
ineer
. B o
(i) Reeearoh Organization Division, 1021 gg ll(k'tggx m:)huy
. . va
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Road Transport Subcommittee. F. P. Antia
Bullock-cart Subcommittee, B.V. Vagh
Soil Research Subcommittee. S. R, Mebra
Education Subcommittee. V. N. Rangaswami
Bituminous Treatment of Wet Aggregates

Subcommittee. W. A. Griffiths
Highway Layout Subcommit!ee. H. S. Batliwala
Provincialization of Local Bodies

Engineering Services. 8. 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.

President 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, Shri 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.
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I. THE ROADS IN THE CITY OF

o BOMBAY
Inspected by the delegates o
. n 18. 1. 50.
Total lengths of
g There are about 2¢g i
the types. Bombay City. o (2l of roads in
y- The surface typos are :
3” sheet asphalt in two Courses
on cemment concrete (1: 3; 6)
foundation 6 thick, .
Sett stone pavement, °% miles
on ‘
concrete foundatiop, cement
10

L]

All concrete roads (1: 2: 4} ¢ chint
or with 9"-6*—yr s(ec'mzé: ) 6" thick

B.T. 30
Macadam. 7 »
6

Total: 209 miles

ar, o l{\,r
surfaces had beg B area of sheot asphalt
. . om poa
g}o:lkdltl(.l:] of roads  had finished thejr :atidx::e for renewa) as they
1 e city. years. Due to iu &ted Bel‘"ice ]]fe Of 15

ade ;
heavy army traffic d?xl:la te maintenance and the

tion became still worse, 1t wag found

{
total area of 9, ,300‘ 8quare yards of mshw‘1
|56, q- yds were in need of renawaq) e
total area of 31,72,420 sq. yds. of bit o, il
of about 14,05,929 8q. yds. was in neéldm(;rrl(r):

Before the outbreak of the w

asphalt, nearly
tly, out of the
zcomlatruction, an area
ewal,
The speed off renewal  wag governed

of the municipal ag; by tho capacity

Different method

of treating :helt:; ’ could renew about G%ha;t plant at Worli which

aspbalt surfaces, surface per day or éaboutfl.[):%sbgéaheet asph&lﬁ
e »

fair weather. At Z} ar as the Plant coulqd be. Wor 8q. yds. per

ot M8 rate, it would have ¢ k orked only during

enew an area of 7,56,300 sq. yds. Tl - POULS to 10 years

speed up renewals to brin The probien was how to

; g up the surf
& i uces . "
in a reasonably short time, 1t wag decide dtf:ouotl?tlemrtci condition
rust the work to

4 contractor owning a sujtab}
’ h ¢ plant, w
By aop gt ot ot ey et 478
‘ ’ ; egatiations v e-ireatment so a8
Recondo’ and the renewa} of 160, 0009:; (;%t;ne(fi Kith Messrs.
: - Ol sheet asphalt
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aren with ¢ Recondo’ was entrusted to them. They started work
in OQotober 1948 and by December 1949 had renewed 1,41,000
sq. vds. 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 i8

Details of process. carried out as under :—

A preliminary examination of thc 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 ro.constituted at a minimum
temperature with the addition of new bitumen and fresh mineral
mastter to obtain & 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. 1}in. Wearing Course:

Bitumen 7.509% 9.20%
Metal 45.00% 40.00%
Sand 36.50% 40.00%
Filler 11.00°, 10.50~,

100,00, 1660.00%

The average cost of re-conditioning is about Rs. 8 per sq. yd.
againat the cost of a new surface viz. Rs 10 per 8q. 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,
(3) 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
according 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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Renewal of sur-
faces with sheet

asphalt (fresh) 13" thick,

in two courses, the binder or the bottom
course 1§ thick and the top or wearing course

The proportion, by weight, of the materials used is as follows

BINDER COURSE

Bitumen. ¥
Fine Aggregates, 100k
(sizes less than 3/16" 26.509
Larger Aggregates, ) H
(Sizes 3/16" and above) 69.009%
100.00%

WEARING COURSE

Bitumen
, . 11.00%
F!ller Powder. 14.50';,
Fine Aggregates. 74.50%
100.007%,
———————

Th . . 2
out to 13,:.0:3/1.) er 8q. yd., complete including excavation etc., work® #
While examining the surfaces of the Sheet Asphalt Road {05
Providing & sealing Sxmg the priority for renewal, it wa8 notloeh
co’ft of pre-coated hat some of the sheet asphult surfaces thougto
ohips, ;l_‘&cke(ll or uneven at places could be m® ered
. . ive a longer lifo if their surfaces were 9070
with a sealing coat. A 3in.to lin layer of pre-coated chips v:l‘:;

tried for a short length in the hot weather of 1148 to find out

performance of such treatment during the monsoon. A8 this methe

proved fairly satisfactory, i
tory, it was adopted not only for 8
alt surfaces but also in the case of ot;llx)er bituminous types-

In this treatment, the proportions are :—
1/27 chips 4 Cft.

Grit

. 2 .
Bitumen 28 to 30 1bs.

These materials are mixed in a small mixer of the dd
- pu
A drier has been ordered to heat the ohips. The mixingof ™

laying inolusive of materials comes to about Re. 2-8.0 per 84

poet 88PY”

le tyP®

takes 5 minutes per batch and 14 b lo%s.
; ¢ atches make one lorry

"%‘k‘x: (::\\y output is sufficient to cover an area %f about 500 84 Y ¥
mperature of the mix is 300°F. The cost of gpreuding

yd.

sﬂd
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ASPITALT PLANT AT WOR:L The Asphalt Plant at
Worli was purchased in the vear 1thirat . coet of s 65,222 1t
hag a capacity of 12 tons per hour, {0 cover an aren of 7.2 sq. yds.
4" thick and comprises of the following:—-

(1) Boiler - lLocomotive tvpe of 12 it. .. Working
pressure 150 Ibs. per 8. inch.
(2) Engine — ~ingle cvlinder, non-condensing, Ligh speed

=

tnclused type steam-engine of 4041 "

(3) The Drying Drum: - Bevolving type with chaooel
flig hts inside for raiging and apilling the materinl. It is heated by
fucl oil burners fed from an oil fank on the tep of the drum. The
hot gases pass first ronnd the drum, then through it and finally dis-
charge through the suction fan of the dust extractor into the chim.
ney.

(4) Cold Elevator: Bucket and chiain type. It raises
and discharees the cold aggregate into 1he drying drum through a

chute.

(" Hot Llevator it lifts the bhot aggreg:te from the
drymg drum to the sereen at the top. Itis of the same type ax
the cold clevator, ¢xcept that it is encased by steel plates to pre.
vent loss of heat and works faster.

(B Screen:— 1t consists of a revolving screen litted with
screen plates with holes punched according to the grading of the
aggregate required.

(7) Storage Bin or Ilopper :— The hot aguregate. after
it is screened, discharges into a hopper which bas two compartments.
one for sand, and the other for metal. corresponding (o the sections
of the screcn abovo. These compartments arc fitted with sliding
doors and hand levers for the discharge and control of the aggre-
gate, They are arranged in such a position as to allow the material

to flow direet into o fixed measuring box situated heneath the

hopper and over the mixer box.

(%) 'The Weigh-Bridg: isof the suspended type and has four
beams for weighing separately the tare weight of the bin, and that
of the threc diflerent aggregates. Sliding indicators are attached
to heams to adjust the position according to the weights required.

(¢ The Asphalt-Melting Tanks : There are two melt-
ing tunks each of about 2.000 aallons capacity which is sutticient
for one full day’s work. One tank is in use at a time.

i1
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(10) Bitumen Lifter:— Iu order to lift the melted asphalt
10 t,he mixing platform a pneumatic bitumen lifter is provided
This consists of a steam-jacketted closed cylindrical reservoir.
Melted asphalt through a non-return valye flows first into the Iifte;'
by gravity, and is forced up the delivery pipe with compressed
air ab 25 Ibs. per 8. inch The air compressoris capable 6f c(%m x'eé-
sing air upto about 100 1bs. per sq inch to lift the heavier tp al
asphalt, and is provided with a compresgsed air resan(;il.l v onature

(11) Mixer: - It is inths form of a J)ox open al t}
with a sliding door at the bottom The hox has [u .‘L, ho top
800 1bs. and it is provided with a steam jacket to ‘kce )?‘llylfl‘mty ;)f
atauniformly high temperature throughont ihe pl‘m‘cL ‘ };{]C(‘“_'tp’".'ls
of the box is provided with rencwable speeialawenrin ;‘1'1'1 '1“ l'”h”A )
nese stool' liners, lor niixing, two parallel sl‘x:mf?\' ‘r‘lll(mll]i]:‘l(?g-‘l’l;
i . p. m. in opposite directions are provided witl, ;nixp ]l]',’ 1l
of renewable manganese steel, T hides

. (1_2) Dust Extractor Plant:- - 1t consists of a duct line of
18\91. dx.ameter taken from the heating furnace to a suction fan of
'lbm diameter ranning at Y60 r. pom. From the duct the dust
is f:olloct,(:d hy gradual settlement through o special downward flow
spiral passage, volatile gases passing into the chimney above,
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L. INSPECTION TOUR TO GANGAPUR DAM NEAR
NASIK.

General .——The G. 1. P. Railway authorities had arranged
special train for the delegates from Bombay to Nasik. The journey
on the 19th January 1950 from Nasik to Gangapur Dam and
back to Bombay was performed in Bombay Transport buses.

This carth dam across the river Godavari is under construction
for irrigating the lands in the Godavari Valley, The site of the
dam is situated at 3} miles from Nasik just below the confluence
of rivers Giodavari and Kashapi.

After considering Various alternative sites, it was decided 1o
construct the dam in carth at the present site because it offered
good arrangement for the temporary spill way which would bhe
required during the construction and offered a 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
ensy from the construction point of view, as it would require 9111)'
one type of equipment viz., Farth J}I_gving Machinery . The
masonry dam would have been more difticult of construction in
thesc days particularly as it would have required a large foree ol
masons and lahourers. Tho question of labour housing would have

been particularly difficult.

The project provides [or 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 tho Left lank. Thoe lake will hold 7.20¢ Mcft. of water when
the work is complete. The dam will be 120 ft. high above the
river hed which is at 1. L. 1845, A free board of 7 ft. up to the
crest of the dam is provided for. The top of the dum is 30t wide
{vide cross section on p 176). The slopee vary from 2: 1 at the top
to 3: 1 ot the bottom on the Left Flank. The hearting slopes are
at 1: | on eitherside. ‘The upstream face is protected by a 23 ft.
dumped rubble pitching backed by 67 of metal and quarry spalls.

The hearting is being constructed of selected clay which is
found to be adequately impervious and gives satisfactory shear
valucs. Tho local soils suitable for this purpose are coarse murum
and man, 'The arca near the dam, about 1,060 ft. upstream and
downstream, has been surveyed for quarries for these materials.
Soils  having permeability less than 10 cms. per sec. per unit
gradient, shear cquivalent to tan =035, and cohesion not less
than 150 Ibs. per sq. inch are selected for the hearting.
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The cusing is made of murum which is available in plenty near
by. The npstream 2/3rd section of the hearting comprises of
gelected good clayey materials. At the outer edges of the cusing
gelected hard murums are placed. ”

Compaction is heing carried ont by sheepsfoot, rollers and
tractors. The sheepsfoot rollers give an intensity of 350 lbs. per
sq. inch. A elos2 watch on the moistw e and umﬁpuction 18 l;eillg
kept with the help of 2 Soil Mechanies Luboratory which is set up
on the job. Density cquivalent to 99 per cent of those obtained
at optimum moisture and at American High Way Ofiicials Staudard
(lompaction is considercd adequate. 1t is inteﬁ:sting to no(te that
the densities obtained are hicher than those of the soils in their
natural condition in the horrow pits. /

The stability of the cnbaukmeut is analysed by the slip circle
method. Factors of safety of 1.3 for the upstream slope g' ainst
a quick draw-down and 15 for the down-stream slopoe wgruiust
ateady flow conditions arc specified.  On account of the Woe'bker
foundation on the Right Flank the section of the dam has L:) be
wider 8o as to be within the strength of the foundation materials
to give an adequate fuctory of safcty. Direct shear tests il.l';)
being carricd ont Lo find the strengih of the enbankment materials
and unconfined cowmpression tests and trinxial shear tests arc hein
carried out to find the strength of the foundation materials. §

The permanent waste weir is designed for the incoming
81,000 cusces, towing for 7 hours 20 m%nutcs. A[u:lr‘tl%l(xlllll[::%in“o?ﬂs
flood absorptive capacity of the lake, a provision agninst 4%008
cusecs is made at the spill way. In addition, & breachin (¥)t"
is provided on the Right Bank. g section

The risk of tho dam being breached durine o : A
reduced to a minimum by providing a tempor:l:-r\l,ﬁwfrlltl:t»ruqtnon 19
nel, 450 ft. wide, located in hard rocky matevial. H © weir chan-
to complete ﬂllle gorge I)Ulfltii]()n from river hed to 12, |

ear so that the river will flow for the monsoon th N i
[y;orary channel. The quantity of carth work ,»eii‘l'i”zl‘ldrlt; tflilllls' tem-
gorge up to this level is 25 Meft. which is conaidor/(.,] (g in the
within the plant capacity during one Working 80 . o be

18 proposed
1930 in one

waoll
ason,

"The total earth work involvad in the conggryot;
is 120 Mcft. (_fommepcing in 1949 it ig I”"(J)SS:LSK'R?H. of the dam
work in four years with the aid of modern carth movi complete the
which in the main comprises 12 Scrapers, 12 15 1ng cquipmont,
14 ractors (90 to 130 b p) and one feu yd. 8]10\:(211' yd. capacity,
cn. yd. capacity rock carriers are also purchaged g ‘A few 15/17
& Meft. of rock from the waste weirs, d to handle abhgut
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The two irrigation outlets, one on either hank, are located on
rock foundations.

The cost of the work is estimated at Rs. 235 lakhs. inclusive of
overheads, land acquisition, ete., which account for about s31akhs.

The work on the dem was begun in March 144+ and sufiered
from great handicaps in the beginning due to insuflicient equip-
ment, unskilled operators, inadequate strength of technicul person-
nel and unfavourable weather. -\ production of over 1,000 brass
per day ‘s heing achieved now by working two shifts.

A number of workshops are set up at the dam for the mainte-
nance of the equipment.

A township has been set up ncar the dam to house about 500
familics, and provides most of the modern facilities such as electrie
light, water supply, school, hospital, ete.
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I, THE VAITARNA WATER SUPPLY SCHEME.
(Imspected on Jawwiry 200k 11t

Introduction:— Piped water supply was ix‘)troduved in the
City of Bombay in the vear 1860 by the construction of the Veh;}r
lako. As the demand for water increased due to the increase in
population and the expansion of industrics, two additional sources

~Tulsi and Tanss lakes—were added.  The overtlow of the Tulsi
lake runs into the catchment of the Vehar lake.  Tansa. the major
source of supply was developed to its present capacityof 90 million
gallons per day in three stages.

Tho total capital expenditure incurred on the water works of
the city amounts to about I3a 9 crores and maintenance, 1)ncluT
ding interest and sinking fund charges, amounts to about Rs 68
lacs per annum.

Defects in the Existing Water Works — Tl.Je present
supply is not only inadequate to meet the present requirements of
the City cven when the lakes are full at the close of the monsoon
but it is also wnreliable 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 present population of the City including the suburbs ser-
ved hy the City's Water Works is estimated roughly over 30 lacs.
New industries arc springing up in the suburhs and a great delgan_d
for water is heing created. 'T'ime hasalso come when the City's
limits should boe extended to include some of the su_burl)an areas
to ¢nsure their development on right ]ines.. For this purpose, a
Master Dlan for the (ireater Bombay Region has been prepared
and is roceiving the attention of the Government of Bombay, A
stock was, therefore, taken of the immediate and fu!ture require-
monts of the ity and the Greater Bombay Region and it was
found that any scheme for the augmentation of the City's water
supply must he capable of increasing the preseat depend'aI.JIe
supply of 72 million gallons per day lmmedm‘cjely to 160 million
gallons per day, to 200 million gallons per day in the course of the
next 10 vears and ultimately to 440 million gallons per day at the
end of 25 to 50 years.

Out of a few alternative schemes for achieving this objective
the choice fell on the Vaitarna river scheme from the economical
and utilitarian points of view. When the scheme was examined
from the hydrographical and geological points of view, it wus
found that it would be cconomical to take full advantage of the
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potentialities of the Vaitarna river from the very commencement.
by incrcasing the atorage there to obtain a combined supply of
220 million gallons per day, the estimated requirements of the
City in the course of the next 10 years.

General outline of the scheme undertaken:- -I'o obtuin a
combined supply of 220 million gallons per day from the two
lakes it was found that a useful storage capacity of 46,000 million
gallons had to be provided for the Vaitarna lake to supplement,
that which had been already provided by the present Tansa lake.

IFor this the Full Supply level of the luke will have to be
kept at R. .. 535, about 113 ft. higher than the 108 L. of the
Tansa lake. The shape of the waterapread of the Vaitarna will
bhe a narrow cxpanse. [t will extend about 12 miles in the
Vaitarna river and a few miles into the tributary river Kengri

Tunnel :- -It is proposed to drive a tunnel of 10 ft. diameter
from the Vaitarna lake to the Tansa lake, a total distance of 1%
miles to bring water from the Vaitarna into the Tansa lake.

Pipe lines :—In addition to the tunnel, a 96 in. diamoter pipe
line will be required to be laid over a distance of 40 miles,

Details of the Scheme:—The scheme now under con.
struetion comprises the following main works:

(1) Construction of & cement concrete  dum across (e
Vaitarna river of u;(luqu:m- height 1o impound  the
requisite storage.  (Consunuption of cement, estimated
at 1,20,000 tons).  The removal of overburden I8 in
])1'09;[‘0.% ;

(2) A tunnel o convey Vaitarba supply (o the City eipher
direetly as mentioned at (4) helow ap s through  the
Tansa lake: ey e

(3) Laying of o 96 in. diameier pipe line from Tansa {

Powai, n distanee of 40 mileg: B

(4) Laving of an independent 96 in, dinmetor
miles long from the end of 1o
line from Tansa.:

Pipe ling ik
tunmel fo oo, the |.i|n-

M 3l da .
(6) Consbructing two  ore Dadancine
&

. Al ) : . . reseivolrs
remodde ”]ng the 'hS“'l])“‘ ion svsten e SCLvValy, el

he City -
(6) (:OllStl‘I.lCLing additional
providing adequate
pumping stiations tq

|‘<-Ii<-f sewers in |
pPrumping units af, 1,
deal with (he

»

sombay and
VArOUs sewaye
extra diseharge,

Tour Nores 740

he seheme works can be hroadly classificd under two hewds,

iz, i—-

A. Preliminary Works :— (IjAppraach Joads to the dam
site and to the tnnnel faces,

(2)  RBamps and boats for transporting  materials, efe.,
across the Tansa lake.

(3) Tewmporary and  semi-permauent quarvers  for the

staff.

() Water Supply . —~The vconstruction of three weirs for
water required in the construetion work,

These weirg are being construeted by new process which
consists of preparing an emulsion ol ('(~111(-{1f, sand. um;i water
by a mechanical stivrer and ponring the cmulsified grout iuio ‘141“
property hand packed dey rabble wall. Rising in 2 1o 3 foot lifts,
with well-made conerete faces. the construction ensiures a solid
and impervious strncture.  During construction & portion was
purposely  pulled  downto inspeet ax m!mw 7]1(- _\_-';1:0111 f[‘;q\'p“(\d.
and also (o cnstre that adl volds were fillod in. The resnlis of
teses were found to be satisfactory,

(3) The Nmenities provided are l‘.’olivv ({llill'(.l, i Post
Offiee, a Teleplione, & Primary N:_lmul1 a  Dispensary,
At Anticmalarial unit, and a Shopping (‘omn-:' (restau-
rants, grocery  shops, erinding  milie. @ fish  and
veretable market, and o dairy).

B. Major works:- - The prineipal Major Works in progress

Are s

(1) Driving of tunnels:

(ity  Construction ol conhantonent and LTayviug of pipes,

drviving o rannel (10 U diamoter
e cost Rs 1-38 crores. The total
consists of the tollowing three

Tunnels :-—The  work ol
‘horse-shoe ™ type) s estimited o
length of the rannel, about 21,000 tt.
sectiony

Between Faees no. Dand 2. S,7H6 410 (in progress)
Sand 4 18370 L (completed)
fand 6 9087 0 (in progress)

vy Ny

i N

The tunnel Las an inlet channel some 400 tr. dong sud o tail
channel at the Tausa end about 3,000 fi. long. During the pro-
uress of the work of excavation of tunnels, when the excavation

12
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working conditions
king. bhad
few

had prm:ec(led to a considerabte length, the
inside became unsuitable for virious reasons, such as mue
ventilation, ete , which pointed to the necessity of gsinking
shafts at suitable places.  Permission was, therefore, granted 1o
the contractors to sink a few shafts, the work on  which 1=
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. diameter stoel pipe line is
estimated to cost Rs. 72.6 lakhs.,  The following figures will show
the extent of work done so far: —

i
; Fotal quantity
Nature of work - of work to he
done

CWork done up to
1-12-1949

i
|

1,20 000 Brass ¥ 45,000 Brass

(1) Cutting and Embanking

(2) Rock Cutting 22000 100 N
(3) Culverts extended 243 Nos. j G0 Nos.

(4)  Overbridges to be rebuilt| 3% Nos. ' Nil

(5) Cost of work Rs. 68,00,000 Ra. 16,00,000

Commenced January 1942.  To be completed: .June 1950,

Surveys & Investigations (1) Preparation of contour ma
Vaitarna Valley —As it was necessary to  work out cop p lOf
the contents of the Vaitarna lake formed by the pro ,Oq‘dlm]%t N
the work of preparing the contour map of {he \v.,,-t,fmﬁ ‘\e;, 1 i,
in hand by aerial survey. attarna Valley is

12) Plotting out the F S. L. Contour:—T7

. 3 8 i - A £ —To enal e clear

the jungle, in the basin of the river, which wonld bnus)\lnlln‘nh{?n“g of
th_e lake lev.el rises to F. 8. L. Total perimeter at 7 S L ('Jlged as
miles; 28 miles marked ont. + 9. L. abont 53

(3) Hydrographical and Rainfall surpes 2.
been established in the catchment area . au]d./(_.l:l(('flm{f::nr xgy. d
rainfall, intensity, and duration are being coliéet:ﬁdl(s hourly
information such as humidity, Lour] ¥ change of ,té.mp\gﬁtuhex.

. ) ’ ature,

auges heve

C2apa

*One hrass =100 cu ft.
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ves is also being collected at the
additional data such as evapo-
afchment area remains

maximum and minimum temperatu
dam site. The work of collecting
ration losses, rainfall in other pavts of the ¢
to he taken in hand.

survey —Thirty-one hore holes were taken (20
' e two flanks) and the cores obtal'ned
from them were examined and tested,  The samples from various
cores were lested for crushing strength.  Seven hore holes were
so taken along the tunnel line (o ascertain the type of strata that
would be met with, The borings iudicated that hoth along the
dam site and wJonyg the tunnel alignment the rock that would be
met with, would be suitable for foundation as well as for tunnel
ch'l\'mg exvept atb three places where welded tnfl was met with.

(4) Geological
afong the dam site and 11 1l

9 Hydravlic cxperiments -—\ series of experiments were
varried out at the Uentral Wuaterways, Irrigation and Navigation
Station at Khadakwasla, for determining the design of the hvdranlic
striretires, ‘ )



... Fourteenth Session of The
INDIAN ROADS CONGRESS

Technical Exhibition, Bombay, January 1950

The exhibition was declared ope 2

g / i accla penal 230 LM, on the 1Hth
January 1950 by the .Hon’hle Shri K. Santhanam, Minister of Ntate
for Transport and Railways, Government of Tndia,

g . S .

_’ The following Organizations ook part in the exhibition orga-
nized by the Indian Roads Congress.  Brief pacticulars of exhihits
are recorded below for the benefit of our readers, )

i. Government of lndia: Roads Organization.

(ll.) AQta“:Stical N EX])(‘H(““II'(' and sotrees of "'-\})“lldltvlll'!'

S ~onroads: revenue from motor spirit : revenue from

e motor transport : production and despatehes of
cement ip India.

Fraphical presentation of data of vond aseidents in

Nelhi; ete.

) S‘ta@dards  Charts on standard Nomograms : Pocke
Disce of Curve Standords . Standards nyn 'T:n(jf
Widths, Building Lines, and Confrolied Width ‘;t]-
and Plans showingy proposed ‘ et

) y ' improvements  to
some road junctions in Dethi,

() General o Maps showing roads o
Mus'lm‘l and British periods, A map entitled < Our
India illustrating service vendered I Yoads ¢
Agriculture and Industries, ot ' B

fncdia during Hindu

Publications of statistical interest melndiye
- ra

of « Basic Road Statistics of India. 104 ropes
2, Ministry of information & Br¢ i ‘
R S dadcas ioats
Division : Literature and Publications. ting. Publications

3. Bombay: Local road nuaterini valuable mi
p‘mducts; I?hotogmphs; Index plaus and SMt(.m(k;t .“.) ! )lnlncrnl
Road Planning for each District, Report, o chesy Ma of Post.war
1098, Type d(*ﬂigns of enlverts a1 MW: ap anddarable ronds

N ‘4. Punjab.: .Ezhtblld from Soil Researeh 1l orate . ;
Vanogs types of soils found in Indiv : Koil ;4::,,,,:'““.)‘/ ory, Karnu!:
aize distribution of soils, Preliminary wipvey g l.“( 'a‘nAd' particle
“.9nstructlon ;.O'ptxmugn Moisture and Densityv R -l)*l t."t"‘h]h?‘ml‘ s0il
pieces of stabilized soil 10ad showing oficet Al Sectional
Field laboratory cquipment, ote. of binders on sails ;

¥ : . 3 : .
sement soil ro_w(l sections surfaced und upsard
cotton stabilized soil sections: photax bsartaced o Black

of stabilized woil housee pte
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5. Madras: [Lzhibits from Noil Research  Laboratory, High-
ways Department, Madras:

Scale model cross seetions of (1) o road o water logged
country, (i) a road showing & coinon fujlare of macadam road
owing toinadequate foundations and G an e istinevoad withheavy
traffic praposed for cement concreting.

Apparatus manufactured i Highways Department, Madras
and a model of @ skew areh showing method of construetion.

6. Bengal: Scale model of Kormor Bridge in Bengal.

7. Madhya Bharat: .\ map ~howing proposed roads.

8. Firms:

¥M/s.  Armeo (Fndia), Ltd.. ;
CALCUITA. ¢
Mos. William dacks & Co. Lt J
CALCUTTA, |
Mox. barsen & Toubro, ‘
BOMBAY.
M/s.  Associated Instruments,
BROMBAY.
Mis. Standard Vacoon Oit Co,,
BOMBAY. Insplayed Catalo-
M/s. Greaves Cotton &Co., rues, charts, photos,

POV EAY, Cmodels and in some
Ve B R Khanne & Coo cases  sctual machi-
NEW DFLITE nery  for the  con-
\l Shalimar Tar rstruction  of - roads
S .Pm. ;md"l ‘(:\ LOTTT A and bridges; latest
roduets, CAL s e
) ’ . ‘ surveying and mathe-
M, Cement Market :ng‘ (‘«.-,.‘ . ; matical instruments
BOMBAY. ¢ testing machines, ete,,
Mjs.  Millars Timber and ~were on display.
Trading Co., BOMBAY.
M/s.  Blackwood Hodge,
NEW DEL1II.
"Ms. Precions Electric Co.
BOMBAY. ‘
Moso Marshadl, Sens & oy ’
. (India) L., CALCUTTA.
M s, Balmer Lawrie & Co., Ltd.. !
BOMBAY,

*Mombers of the fndian Boads Corere - Wi are interestod in the catatognes,
of Mz Armen (Inding, Dotedo iy write them O 23, Esplunade Mapsiong, Caleutta,

+7he Tiehting in the oxhibition was iy 1, U Irecions Tlectrie Co,, wihe
didd  free of clharge and weete Chie exhibinioe bficse amed - toractive,
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LECTURES AND TECHNICAL FILMS

Lectures : Ap imteresting lectnre on © Pre-stressed Conerete’
was given by Dr. K I'. Antia, Deputy Chicf Controller of Standardi-
zation. Central Standards Office for Railwavs, Covernment of Tndia.
New Delhi. o

_Technical Films = The followine  technieal films on  road
engineering subjeets were shown -
() Government of India, Ronds Organization :
(1) Peunsylvania Turnpike
(11} Building a Highway
(tii)  Artertes of the ity
(1iv)  Horizons Unlimited
(v) Boulder Dam
(vi) Road for San Pablao
(2) M s Larsen « Toubru, Bombay :
(vil) Material on the Move on * Caterpillar Scrapers.
fviii)  Link-Belt speeder shovel crones
(3) M s. Armeo (India) Ltd., Calcutla :
(ix)  Assam Rail Link Construction
4y Mis. Wailliam Jacks & Co., Calcutta:
(x)  Austin-Western 90.H Power Grader
(5)  Indian Roads and Trawsport Devclopnient

Assacintion -
(x1)  Kuruvandi Road

o Ms. Caltex (India) Lid., Bombay

(x1) & (xui) P'wo interesting films on tho

A : T DOFE e F
wbrication in the maintenance and use of o hortance (f

trthmoving machineyy
(1) M/s. B. K. Khanna, New Delh; - |

. , ‘
(xiv)  Films on rarthmoving maehinery

Discussion on Paper Noo 142,

“ Failure of a Five Span Masanry Arch Bridge across the
Bhogeswari River near Pen. District Kolaba in the
Province of Bombay. -

I3y
k. (i, BHATE
Mondday, January 14 745101,

Shri N. P. Gurjar (Chaivman) cilied npou shri K, G. Bhate
(Author) to infroduce his Paper.

Shri K. G. Bhate (Author) teaced the \t_;vvnosis of hi§ P.upcr to
the Trivandeum (Litl) Session where Members were invited to
eontribute Papers on bridge faihures tor vrhu"un‘mml‘ Irposes. H.
Fid not, however, Took upon the collapse of 1this ln_‘ulgo as o failro
at all.  The bridge was at least 70 vears old when it vave way.

Amplifying the geological dvsgriprion of the Deccan trap
given in para 8. 12, the Author il(‘S('vl'.l]).('(l how the trap was found
10 exist in layers, cach layer being divided into threc zones. Due
to erosion it often happened that zone No. 3 (hard rock) was seen
on the hanks but the softer zones No. I and 2 of the next ’lowe-r
layer might oceur in the hed of the stream, or the erosion in the
hed might have gone almost to the hottom of zone No. 3 of the
lower layer. Tt sometimes happened that the piers were founded
on such bed rock assuming that it (‘xist(wl‘ as a thick stratum.
This assumption had apparently heen made in the foundations of a
bridge he had recently examined near Poona. Even thollgh. rock
was exposed it was necessary, in trap arcas, 1o take a boring at
leagt 10 feet deep into the rock to make sure of the depth of the
stratum.

In most of the old bridge fatlures (-x;um;w(l b_y. him, the main
r\\'ul\' proy ided was insufficient because the
engineers of those days did not have sufficient data. It was really
to the eredit of the engincers of old that the stractures designed
with little or no data had stood so long.

cause was that the wate

There was no such thing as an absolute maximum highest
tiood. Any known past high tlood might bclsurpugssed by some
flood in the future. This observation had led, in foreign countries,
to a study of tood frequencies and their Learing on the economics
of engineering structures.  In the case of o storage reservoir, where
failures might lead to a disastrous loss of life and property, the

# Published at pages 21 to 46 of Vol XIV-T of the Journa! .f the Indian
Roads Congress, September 1948,
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structures  would probably be designed for w  flood having o
1000-years frequency. A biidge in a city area mighi, perhaps be
designed for a flood with o 500.year c¢yele: and for designing
highway bridges in general, w 30-vear flond might do. ‘

A typical frequeney chavt showed the following relations ;- -
Discharge expressed in terms

of 50.year frequency
flood as hasc

Frequency of Hood

1,000 years 250
500 years 200
100 years 125

50 years 100
10 years GO

The clear waterwuy through the bridee discussed in his Paper
was, at the time of failure, netually muuch less than 60 per cent of
the natural unobstructed waterway of the river,

The practice followed in determining watlerway in new designs
in the Bombay State was not to eanse an ohstruetion of more than
20 per cent.,

In the case of rivers where the normal Hood was carried by
the main river gorge, i wox nsual to hridge the gorge portion
completely.  The approaches were uraded down to the natnyal
terraced bank so that an cxiraordinary Hood, say o 4 100 venr
Hood, mizht overtop the embankment and hreach it but cause

. o
damage to the bridge structure,

Where, howevetr, as in the case under consideration, the river
had no terraced banks, but was passing through « deep ’gorg‘e the
question of clearance was all the more important. In such a case
local conditions such as the possilility of hig tloating trees coﬁ;i‘xnﬁ.
down with the flood shonld he considered and a greater élcm-mdi
provided than that laid down in the Indian Roads Congress (l‘od(-
of "Practice for Roud Bridzer. The chances of (he bw;;Lcrr\/sz\
getting plockt:d by debris should be climinated as for as pn&mih]‘v
by adopting big spans with liheral vertical cloarances, o

In calculating flood velocities and discharces the
his State did not take account of the fact that &
rapidly, the velocity and the discharge were m,
little lower than the peak level when the stre
Sir William Willacks had given the follow

Yy usually in
here a river rose
aximum at o stuge
' am level was steady
ing iguwres for the Tigris

river :—
15 1t gauge, when rising  1,80,000 useces
- 20 ft gauge, at poak 1,20000
15 ft gauge, falling 90,000
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[Figure 4 on page 26 gave some idea of the rapid rise in the
river described in the Paper. A river like the Tigris would nqt
rise wo rapidly as a hill stream like the Bhogeswari. The calct‘llat‘ed
velocity of IS 1t per sccoud and the flond discharze of 16,600
cnsees on the agsumption of steady flow w as, lhr*rof('n’(*, an under-
estimate. The Author was inclined to increase it by at least.
50 per cent,

In his studies of some other bridge fallures the Author hadl
hoted two defects in maintenaner which had possibly contribnted
to the collapse :—

(1) Washing out. of moriar from the pier masonry.

(2) Tree growth.

In one case, the stones in the hearting ol piers were found
to be absohutely without any mortar left adhering to them,

Periodical inspection of foundations hy actual probing was
necessary. A regular authentic record of the measures undertaken
from tinw to time should be kept.

In 1947 there were some {ailures in lhis State of some smu;H
arched culverts.  The arches were of plain cement conerete, ng
picces, 30 to 50 sq. ft in areq, of 15 in. thick nroll‘vs_;v;el:e ;',J:an'.lod
away to a distance of 200 feet or so. The effect “{v sW lvt y : owing
water in lifting up huge flat Dbodies was well ljn.oitn.l Y t‘ Sms,
therefore, not only necessary to ensure sufficient w Hg}'lft by 11(; ulcl
ing voids but penctration of water, and consequent up ! t‘t“‘g’f ould
be guarded against by having & homogencous  compact  masonr)y
mass acting as o solid.

‘The Author was not aware of any eu"ch hridge having 'f;ule(l_
from the causes usually assumed in designing. The probability of
simultaneous ocourrence of the conditions assumed in (lOS{gll wax
generally vare. Very close attention was paid t;y ‘thi_ sitfulitpdml
design but this fundamental factor, the dlschm-g?k o1 }‘, ic 1.‘| ri : ge
was to be designed, was left almost to guess work, t ‘]Va.s neces.
sary o maintam stream flow records by meters aud observation
of hydrawlic gradieut in high floods. These Ilu-t:’l wpuld heng to
establish the  co-cfficient of rugosity and to c\'a.lu‘x.t'(- ‘th(-, load
velocitios and discharges at the different stages of o river.

esistance of river beds to erosion

EExhaustive rescarch on the resi : -
ionof flood., and structure of

with reference to velocity, durat
rock met with, was also necessary.
Shri M G Oza said that the river had a thickly wooded.

( VR are iles with an annual
and steaply hilly catchment of 4% squatc miles 1t
average (};fyl15 i})whes of rainfall. if the records at Pen were taken

to represent the whole oatchment.
13
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From the rainfail graph for the years 1875 to 1947, it could be
seen that a4 maximum annual rainfall of 164 inches was recorded
in the ycar 1933 and still the bridge had stood. Kven in 1946, it
would be seen that on the 29th August there was 63 inches of
vainfall and the same amount of rainfall was again recorded on 9th
September, the date of the collapse. This gave an indication why
the bridge had failed.

The bridge had withstood all the previousheavy floods, becausce
the catchment was then thickly wooded and had acted as a balan-
cing reservoir allowing the rain-water fo come to the bridge site
slowly without causing high floods.

During the recent war years, many fovests were laid bave by
indiscriminate fellings. The de forestation resulted in increased
discharge and this led to the failure of the hridge.

The first heavy rain on 29th August had completely saturated
the catchment and the second rainfall of equal intensity on the 9th
September proved disastrous because the whole precipitation eame
to the bridge site and that too simultaneously due to the peculiar
shape of the catchment avea,

The failure of the bridge was due not to any structural defects
but to hydraulic and geological factors which sometimes do not.
receive sufficient attention hut are vital to the  stability of the
structure. In the case under discussion, the waterway had been
restricted unnecessarily.  The obstruction due to the bridge struc-
ture should not be more than 13 to 20 per cent of the natural
waterway.

The arch provided the most cconomical bridge form. If the
shape of the arch were selected properly it would be wholly in
compression. The materials of which the arell was generally
constructed viz., stone, brick, plain concrete, ete., were suitable
for high compressive stresses. In the case under discussion, the
dead load had induced only compressive stresses and the live loads
that might have passed over the bridge were nov likely to be heavy
enough to induce tensile stressess The Author had mentioned
«Fatigne’’ in velation to modern heavy traffic loads. This would
not apparently apply to arched structures; there were arched
hridges in existence which weie over 200 years old, o

The prese'nt, failure of the I)rl'dgo was ddue to inadeqguate
waterway which qu to the scouring of the foundations lT] :
bridge might have withstood the pressure due to Vol()cit‘r 1 l.‘
pier No. 4 failed due to the undermining of foundations. o

On page 27, para 1.3, il was stated that

designed for H. F. T.. 103, 25, while on Page 28 it the bridge was

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

Shri. Oza wanted to know the values used by the Author (vide
Para 7.1 (b), page 33) for

(i) the co-cllicient of friction hetween flowiig water and
the bridge ;

(i) the suction cfect on the downstream side of the hridgs -
(iti) reduction in waterway due to floating debris.

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

Shri E. A. Nadirshah vemuarked thut the description of
the conditions which led to the failure of the Bhogeswarl Bridge
gave very useful information to « 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 engineers.
This difficulty was particularly felt in the case of rivers just
emerging from hill and forest arcas. The speakgr suggesteq that
the authoritics 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 qguestion with the anthorities
concerned.

Regarding the bridge site, Shri Nadirshah wanted to know if
the sudden change of curvature in the course of the river about
600 feet downstream of the site of the bridge (Fig. 5, page 28) had
made matters worse by obstructing the free low of flood waters
through the bridge. In his opinion, this must have ohstructed the
free discharge considerahly.

It was interesting to obscrve (para 5-4) that the results of the
empirical formula of Inglis and Kutter’s Channel Formuala, with
H. F. L. at B. L. 106, werc in close a.grccmcntl. For parallel con-
ditions, the use of Inglis formula would therefore be advisable, but
the speaker’s personal QX]wrimwc showed that the Inglis formula
always gave o high figurc.

Regarding the foundatious, it was surprising  how  piers
numbers 3 and 4 were made to rest on xoft vock when « little
extra depth would have taken the foundations to the hard “rock
helow. Such a mistake was not probable and it was practically
certain that after sixty years the original rock had disintegrated.
He recommended all coneerned to make o note of the deceptive
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appearauce of the second zone of Decoun trap while adopting
shallow foundations, A close study of the exposed trap in the
vieinity was always necessary.

The old practice of cutting down the weight of the structure
hy keeping the haunches hollow might be correct from the view
point of veducing the weight on the foundations but, when there
were high horizontal forces due to flood water, the lighter o stru-
cture the more vulnerable was it to destructive horizontal forces, 1t
was also important to note that the bridge was provided with «
waterbound voad surfuce. On being overtopped, the road erust
might have been casily washed off by the flood waters carrying
with them also the haunch filling and thus considerably reducing
the dead weight of the bridge. This added to the uplift resulting
rom buoyancy and reduced the stability of the bridge. The
speaker suggested that the Indinn Roads Congress might stipulate
that in all future bridge constructions, the road sarface should he
of » more permanent aud impervious nature,

Shri Nadirshah concluded by suggesting that, in the case of

“all the old bridges near foot hills

a)  the waterways as provided should he verified on the
hagis of Inglis" Formula, which gave safer figures than
other formulae ;

(h) the <f0nditiptl of the foundation rock should he geologi-
cally examined ;

((‘) t‘}.l(' road surface should bhe of 4 permanent. ,'”['(.‘ il!)')(‘l'«
vious natuve ; and

(d) all joints should he periodically cement pointed.

Sbri B. N. Shenoy felt that Naturc had been very kind-to
the Indian Roads Congress in providing them more and mor/o-
instances of collapsed bridges to write about. He thought that
in future, these discussions might be more on collapsed. bridees
than on the construction of new bridges, i ges

The speaker thought that probably the design of the Dridee
wnder discussion was made without careful investigations i the sife
by well qualified engincers. It was creditable that oven ~(; -]H.
ill-designed bridge should have siood for such a Jong t,ir‘ml‘( 11 '”1’
that was poor consolation.  Bridges should stand fo, e ?'ll.'
and not merely for six orseven deéades.  Theye Wore max “}t;
examples of such old bridaes in the Wey ad quite a foiy Y goot‘
in India ay well. t afar numbe

Shri Shenoy thought that a cress-section of the rivor, if

i 9 T. v
i the Paper, would have heen useful as well asa e given

seription of
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the nature of the bed.  As the river flowed with a steep fall it was
necessary toknow whether the bed material was coarse sand,
shingle, or boulders. 'The value of such Papers depended upon
proper analysis and assessment of the history, geography, and the
physical conditions i the site: otherwise the lesson was lost.
The speaker felt that in the case under discussion, rullr_ng shingle
or small boulders and pebbles must bave been moving in- contact
with the bed round the shallow forndations and caused progressive

“rosion.

On page 29, para 54, the Author il stated that _~»-’u"w~¢
noticed that the high flood had viseo to reduced }v\'?JleO. .'Fhl.‘f
statement had to he reconciled  with Hu'n on e Jb., last lult‘:
“ As the Bhogeswari bridge collapsed during the night time, nobody
had obscrved the extent of the fload and the afflux at the time
of its fallure...”

The speaker wanted to know whether,
was upstream or downstream of the hridge. In another place

(para 5.5) the afllux was computed and the resultmg)JH. F. %: ;\:Js
given as 108:78.  Thix should naturally he the lcf( , UPS fle‘,e(i
The speaker wanted to know eategorically which was '”ll to Sir o
and which was a computed level Again, he wanted to hno.
which cross-scction—downstream or upstreium—was used to obtain
the discharge of 46,000 cusees by Kutter s formula.

The speaker asserted that people had hecome sk els fjlpf.orén.uj?;
as was i“llﬂt:l‘il,tr(‘v(l hy th(' (‘t“(.n”)i,’ in («“.;],Dfr(‘ B u‘l 1.11 \c\lp r, o
reconcile the violently different ligures given by bpul f"oh()“dlngcb*st
and Inglis’ formulae, varying from 27,300 cusees 1.0,%'\)’]0\,1{?1?81};
To say that one of these agreed with the disclarge ;;1\(1; 1) urter s
formula was to make it all o matter of convemence 1o o
arguing the case,

her this flood dfevel of 106

e
doubts about tie propricty ol usimg

'
Ihe speaker had some :
orr 1t wa= usual 1o tiake aCross-

Kutter's formula as usually applicd. L ocitios
8ection of the river in the dry season and apply ro 1t lil o and
erived from the surface fall that deycloped «hx»]-mg hoto (;u;inu
work out the discharge, It was common kll(*}"](‘(“—ﬂ' that Iscour
00ds a river flowed through a much bigzer scetion l><-("mstc Uf '(:our‘
Accordillg to the Author, there had becnccertam ;ulnuu]nv i){ubttel"ﬁ:
m the cuge nnder digenssion: so the ‘lln’.'}l'kl'g(‘ ALTIVEeL ]t )‘cm vical
formula should he a little lexs than that given by the 1
oMl applicd (o the catehiment aresn,
; v () = Y apwith (=
Engincers in Madpas need Ryve s formitla (Q =1 M ) o5 hill
2,000 e | thot. for bridges across
> I most, cages.  But it was fouud thed, ' fﬁcivnts (3,000
Streams, it wag necessary to adopt much higher co-e e o
or evey, 4,000) whore Lhérc was an indication thalfi such Hood:
' accommodated by the configuration of the valiel
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‘The Author had worked out the structural strength of the
collapsed arch bridge to see if it was safe for the I. R. C. Cluss A
loading. As such u loud probably never wont over the bridee the
caloulation was not realistic. ge TR

1 " A ;. o WY &) M b 1
Shri Shenoy stressed that ehgineers should rely more on their
pursonal observations than on theoretical calculations based on
torm_ula,c. If an engineer who. had been trained in the college and
outside to see and observe things went to the sitc himself and
. . r - ¢
made a personal appreciation of the flow conditions at site and
arrived at tentative ventways, he would find that in most cases his
results would be borne out by calculations. Caleulations were
for the engineer who sat in ‘thc office and took decisions. But
there was no reason why an Executive Engineer building » small
bridge, a Superintending Engincer a higger bridge, and a Chief
. N 1 l .
Engineer a much bigger bridge should not assess all the factors
+fairly correctly by porsonal inspection ut the sitc.

As regards the probable reasons for the collupse of the bridge
under discussion, Shri Shenoy thought that the construction of ;1:
bridge of five spans of 40 leet each, when the bed of the river was
251 feet wide hetween well defined steep banks, thercby bringing
in the abutments, was an error in first principles. For a deep
canalized river like that, the face of the abutments should have
heen somewlere at the middle of the banks and the abutments
and wings should have been recessed into them. This had been
partially rectified hy increasing the veutway by 26 feet in the new
hridge.

Shri Shenoy was of the opinion that even when sheet rock
was cncountered in the bed, it was desirable to take the founda.
tion into the sheet rock below scour level, In the cuge under
discassion, if piers No. 3 and 4 were ou solt rock, it would have
heen more appropriate if the pier foundations had heen trenched
into the rock three or four feet deep. o

Shri S. V. Chandratreya said that the Indian Rouads
jongress had published a number of Papers on bridge Tailupos I},
way high time that & course of action were evolved,  Ho f(;“’ .t)m
there should be substantinl sepavate grants for annul repains ;()
the bigger hridges. s to

With reference to pars 51, where the Author had meuntioned
the growth of vegetation in the piers, Shri Chaudratreya wanted (o
know whether the register of masomy works hud been ins'pm"t(wl
it often happened that either inspections were not (:;u'll'iul’o‘ul:
properly or there Were no funds and repairs suggested in the
inspection reports were not done.  The important W?(?lk of inspec-
tion of masonry works should not be Joft to incxpcricticcd
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ongineers and should he dealt with by a Special Section of the
P.W. D, '

The speaker suggested that the Indian Roads Congress might
lay down w code for the inspection of bridges, and the existing
hridges which did not come up to the standards which might be
laid down should be modified.

Shri J. T. Mehta said it had been stated that the haunches
of the areh ring were partly hollow and the water had risen to i
level of 108,78 on the upstream face ie., just above the highest
point on the intrados (R. L. 108:54). The worst flood effect would
ocear ab that stage.  An accurate estimate could not he made of
the forces acting upon the bridge at such a time. The upward
pressure on the intrados of the areh would be nearly 150 pounds
per square foot,  The speaker asked whether an arel with hollow
haunches wonld he stable against huovaney.  The large floating
trees blocking the waterway indroduced serious complicatious
affecting the value of the forces due tn the static head, the impact
of water, the frietion of water, cte.

Shri S. B. Joshi commended the Government of Bonlba_y
for having consented to report the details of failures of bridges in
their State. Such Papers were extremely nseful in tﬂh‘e prepara-
tion of new designs. Thore appeared to he some 1‘.()1.1f1131()]1 in the
nminds of Members when they tried to compare Inglis fo'rmum with
Kutter's formmla. These two formuln had nothing i common
hetween them.  Inglis’ formula estimated the maximum discharge
in a catchmont and Kutter's formula gave an expression for th.e
velocity 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 o function of the surface Hlopg and the
hydraulic mean depth.  After having found the maximum dis-
charge by the use of Inglis formula, Kutter's formula could b‘f
wged for estimating the maximum high flood level. Actually S.hn
Joshi doubted the advisibility of using an obsolete f.ormlgh hkq

utter's which was based upon an arbitrary classification of
chanuels ag small and large. Kutter had defined large channels as
those whose hydraulic mean depth was greater than one meter
nd 8mal] channels as those whose hydraulic mean depth was less
131 one meter.
n in the Paper, Shri

Reforri ati give
Herring 10 the stress caleulations g
. g account the

Simulhﬂuggeﬂtm.l that the Author should t:lk{‘ mfﬂ‘ oint when-
ovor Ivam\onﬂ direet and tangentind stresses neting at & p Qhri Joshi
o Ser\;edw;m considering stregses at the time of failure, Shri. 0._hl
Simult: that the shear strength of a material ‘]_cp"“de.d .quf the
dire NEoNs nor.mul stresses neting at 1110' point. Similar]y t.b1j
C.t or tangential stresses at the time of failure were governed by

¢ Bimultancous direet stresses acting along the three axee.

Josh
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Shri Joshi su roested that the .
1;l%n of the mass ci’;trc olfur::lvtig(n tvu\ttf:;l x!vl%lt%lht’tf budy the trace by
di N ’ 5 T 1 1 wate el ol
ﬂlliserlcilllli r:lil;:fc(\ld le)vq:: Tn some cases it would b:uf;uif(; O:h;,L
nclined flow Oi; l"h“l(‘))SI‘ "lfm over avery wide range bringing about
picrs.  Flow of ’wlitljili({nf\;.m(l causing dangerous stresses on the
the pier§ was also ]‘ik((’\] Al very geeat inelinations to the direction ol

§ als ly to oceur by the blocking of
spans by trees. g of some of the

After a careful observalion of cate s i :
of tr].w Bombay State, the speaker was L(tgl(l)l;)litll;(t)?)“’:111);,1{(! _Ghu(; rcglcl;n
.-nglwsaibl(» to put a single arch or at the most 2 or 8 ar;]w w'ou'ld .
river in _such hilly tracts,  He surmiged that the Autlllg?m‘hlf:fiiq“
have a sitilar solution in his mind, hut Himitations of finmw(: q‘m. (i)
in his way. e

Referring to the possibility of shingle and pebbles abraidi
the bed of the river, Shri Joshi observed that the \(\lnl(‘-';;’ l: f“ 1518
hed of the river could not be as high as 18 ft. pv’r S(;coﬁl]y ':fht 1'(.
was a parabolic variation hefween the maximum \'olocit( P i e
vo'lomty‘ z{.t; the hed. The davger of the bed of t,hf" f/y (“(Ii( 1_311!‘
heing disintegrated by the moviug mass of water Wnu/ld (l;l“l ﬂ\f'lf)n
reduced if the side gap round the pier foundations was ﬁllfrdgum/ly
hed 'level by impervious clay or cement ('(m('rc‘tsli Til' "
«:(\,rt‘a_mly an expedient worth adopting in the infe o f ' the xnfetn
of bridges in the Decean, ) roste of the safety

Referring 1o the bridge near Pooun: ione
in his opening remavks, Shri Josk; <'.\]))‘1';1.<;2:\i]|f‘:;;:fl(;;l ;:]);()1'}lb;}lﬁl;t‘11101'
r}sk of founding the hridee on the rock ;l.\':l,ila,l)l("illli}hc lljcd gf :};(
river at t;ly_- top or even on “Ceroo” was worth taking, as th:
extra cost involved in taking the foundations down to o (lé};irll of

20 t‘() 21) ’(‘(‘ Wiy Nno W T too l)\ t oarreumstances o h]t
' h 1 L Arrantg l 'h( :
hl ldg(“u l T ‘ o

s 1
} Shri K. K. Nambiar said that although the Author had not
categorically stated the reason for the failure of the bridge h"
‘mal.ysns of the various details of design and discussion -Lboht’ ”13
possible causes of failure were very instractive and interestine !
resting,

On going through the design data it ha Choint
the waterway provided was inﬂ;ﬂioiont‘,1hl(l‘,ri]1(1lgt((:nll)§} éi;)mtml (m_t that
natural waterway, vesulting in a high velocity of 1’8 I;(’;‘ pont of the
afflux of 273 feet making the Hoods suree up to tl' 'cm and e
thg arches (‘pn‘r:x 5.5). _',l'his, coupled with the- i-ut]v,:,n. ',l)fvrza'(1‘0§ of
thickness ol the arch ring and the hollow llﬂ'lmche” il‘ llusufhclem,
tvh_f.a most vulnerable set of circumstances for t]slv fl.J‘_f presented
bridge when the precipitious tHoods charged te failure of the
hattering rams of floating trees, wed the bridge with
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The Author’s reference to the need for weighting down the
haunches was very important. The speaker himself had come
acToss one instance of an engincering subordinate frying to relieve
the stresses on an areh by removing the filling on the haunches.
Fortunalely, he was warned in time. One of the surest ways of
destroying an arch was to relieve the foad on the hannel and to
add load on fo the erown,

Describing how a good earth Glling in (he haunches add to the
safety of the arch. in a way acting monolithieally with the arch
and adding Lo the fthickness of the areh ring, ns it were, the
speaker mentioned the ease of a masonry archoin Malabar, the carth
(illing o which remained sufficiently intact to carry traffic even
after the areh ring had collapsed.

With reference to the ease of the Meena river Bridge, (para
8-5--5-8) the Author had referred to the wplift. pressure of water
(pira 8:8). Tt might have caused piping throush the masonry.
But uplift. by itself, if the water were stagnant, might not destroy
an arch. The speaker had seen a two-span segmental masonry
arch bridge submerged under seven fect of water. There was not
much of a velocity as the water slowly headed np. When the
flood subsided after 48 hours, the bridge was intact.

In the case of the new bridge, the Author had st ated that the
givders were continuous over two supports (Para 9:2). Prohably
he meant © continnous over two spans . But the objeet of doing
this had not been explained.

Shri Nambiar also wondered whether it was wise to reduce the
spaus of the new bridge to 25 ft. when floating trees were to he
expected in times of Hoods. The old bridge had 40 ft. spans.

" Shri P. S. Subramaniam agreed with the Author’s con-
clusion that the excessive diagonal shear stresses in the picrs were
the main canse of the collapse.

The Author had mentioned {lood water shocting  through
masonry and washing out the mortar. In Madras also similar
erosion of mortar joints in masonry had heen experienced in one of
the major aqueducts. Timely precautionary measures were taken
and the masonry was grouted with cement mortar under hich

pressure. A span of about 35 ft. had consumed about 100 bags of

cement.

For the prevention of erosion of the bed there was a common
practice in Madras to provide irrigation works as well as bridges
with flooring and aprons both upstreamn and downstream of a
structure. None of these structures in Madras had failed on
account of this cause,

14
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Many Members had spoken about the computing of discharges
and a lot had been said about the discharges being theoretically
worked out or assessed by observation. An experienced engineer
could fix the 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 was 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 site.

With regard to the question of (oundations, whether it was
necessary to go down to solid rock invariably or how far it was
necessary to pierce into clay, the speaker referred to Lacey’s
formula for the design of foundation depths. The speaker had
found that this formula was not always applicable. There were
certain rivers, especially in Madras, wherc the floods were
controlled. In such cases foundations designed according to
Lacey’s formula, became wasteiully deep. There was a case where
the actual depth of flow after the river had been tlood-controlled,
was only about 10 feet. The soil was, for most of the part, fine
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 whether the depth of
foundations should he 40 fcet or 90 feet,  The speaker had quoted
these figures in order to illustrate that it was not advisable to let
mere theoretical cousiderations of 100 or 1000-year floods to
prevail in design work.

Shri M. Meeran thought that Papers investigating into the
question of failures were more valuable than Papers dealing with
original constructions, for it was by the study of failures that
many obscure and uncertain factors affecting strength and stability
were brought to light. ;

The speaker pointed out that the atux of 2.78 feet had been
worked out for a bridge opening 85.5 per cent of the natural water
way (para b.5 page 29). As the water way was assumed to have
been still further reduced by about 25 per cent on account of the
floating matter ohstructing the vents, the aflux must nenesgapi]y
have been very much higher than 2.78 feet. Scour under a bridge
increased at an enormous rate for every extra foot of afflux and
might be as decp as 20, 30 or even 40 feet. The interesting ’thin ‘
about scour was that the scour holes got. automatically ﬁlle(f u wt;
the flood subsided with the result that these extraordinary scI(:u‘rs
often went un-noticed. The Author might look into the possibility
of something of the sort having occurred in the cage :

L unde
examination, T
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The Author was gratified to find so many Members taking
part in the discussion of his Paper. A subject like the one under
cliscussion gave rise to a host of independent questions requiring
lengthy treatment. For cxample. methods of calculating dis-
charges and flood frequencies, the refative merits of discharge
formulae, and so on. He did not feel called upon to give replies
to all those theoretical questions which raised side-issues.

He agreed with Shri M. G. Oza's suggestion that the
de-forestation of the catchment area had something to do with
the failure. On that question different people held different
views. In the case of very high floods, the run-off from a wooded
catchment was the same as from a bare catchment. The speaker
had stated that the bridge withstood the heavy rains of 1933 when
the annual rainfall was maximum (164 inches). The Author
pointed out that the ficure for the annual rainfall had nothing to
do with high floods.

Shri Oza had recommended that the obstruction due to the
bridge structure should not bhe more thun 20 per cent. As
mentioned by the Author in his introductory remarks, this was
already the practice in the Bombay Stats.

The High Klood Level of 103:25 had heen ascertained from
loeal enquiries.

For information regarding the co-efticient of friction, suction
effect, impact of flowing water, etc., the Author referred Shri Oza
to Paper No.I, “Some Notes on Submersible Bridges™, hy
D. Nilsson, published in Volume V of the I. R. C. Journal.

Shri E. A. Nadirshal’s statement that, owing to want of
proper rainfall and other hydraulic records, bridge designs were
still being based on very rough, approximate. and scanty data was
only too true. Such designs were always risky. The Author
readily agrced that this question might he taken up by the I R. C.
Couneil in right earnest.

The Inglis formula recommended by the speaker for hydraulic
calculations was already in use in Bombay.

Shri Shenoy had asked for information about the nature of
the bed at the bridge site. The bed material was exposed sheet
rock at the toe of the left bank, and shingle. under-laid with
murum and soft rock, towards the right hank.

The tHood level (R. L. 106) was inferred from the usual marks
after the flood had subsided. This flood level (R. .. 106) was the
downstream of the bridge. The corresponding upstream level
(108-78) was caloulated from the Molesworth formula for aflux.



498 f DisoussioN on

The discharge of 46,000 cusecs was cal he eroskeseeb
at the bridge site. alculated for the cross-seetion

Shri Shenoy had pointed out that the cross-scetion of a river
changed during floods due to the scouring of tho bed. This was
true for soft erodible beds.  Such a change of cross-soction was n:)t
possible in the case under discussion where the bed was 1.0(,1{;,"

Ounly 4-ton or 6-ton buses plied on the brid

n bus ‘dge and the arch was
strong enough fog‘ this traffic. The design was tested lfml' ‘:):3
L. 1. C. loading with a view to knowing its real strength. l

While agrecing with Shri Chandratreya’s suggestion thatl
there should be separate grants for current repairs to ma,]'tor
bridges, the Author further suggested that separvate accounts should
be kept for the annual maintenance of major hridges,

In reply to Shri Mehta, the Author said that & masonry arclh
cven though submerged, was always stable as the static head (‘lll(-,’
to afflux was converted into a velocity head and very smalt uplift
pressure was exerted.  This was counter-balanced by the submerged
weight of the arch and superstructure, o

Shri S. B. Joshi had suggested that simultancous dircet and
tangential stresses acting at & point should be taken into account
while finding out the ultimate stresses.  All forces like the d)il'(‘cl‘
vertical load and the shear forces due to horizontal forces had bvm;
taken into account and stresses calculated, The results were vivon
on page 34 of the Paper. e

In reply to Shri K. K. Nambiar, the Author stated thut the
R. S. girdera were continuous over three equal spans with theje
ends free. ‘ ‘

Smaller spans had been adopted in the new des;

. : P : sign because
the difficulty of getting the required mild steel rg’um,) ;,jl::( "::f
R.C. C. work or structural stecl for stecl girders. The B(nub-w
P. W. D. had some old R. 8. girders which were used in t(h.-
re-construction of the bridge, i A1¢

' N 98 Lol DAy .
}.‘he openings of 25 feet provided in the new bridee Were nob
congidered too narrow for flouting trees. - 1

Provision of flooring and aprons, upstream and

the river, for protecting the bed frory ge '
. our, as ,

Subramaniam, would uot be suggested hy Shri

h ) 3 satisfactorv and N
measure in a last stream with 2 rocky bed @ o elfg:;ml&.]m(ll

foundations deep into hard rock would P :
the new bridge had heen tuken *into ;):lic;wﬁgzli; uuiehplers ?{
founded well, nd had becn

downatream ol

WAILDRE OF ARCH BRIDGE ON THE BHOGESWARI 499

Lacey’s formula referred to by the speaker was applicable only
to afluvial rivers and did not apply to the Deccan rivers.

Shri M. Meeran had asked whether the obstruction due to
the Hoating trees had been taken into account while calculating
the aMux of 2.7% feet. The Author revealed that this had not
been taken into account and only the obstruction due to the
structure had been considered. The increased depth of scour due
to the increase in afflux could apply to sandy or alluvial beds only.
In the case under discussion the bed consisted of hard material
and the effeet of an increase in afllux on the scour could be
neglected.

Ta conclusion the Author suggested that all bridge foundations
should be carefully examined periodically (say once a year hefore
the rains) with a view to detecting any leaching of mortar,
scouring of the bed, wnd deterioration of the wmaterial of the
structure. Proper attention should then be given to the repairs
revealed to be nccessary. Itor this purpose a case history of the
bridge with completion plans, nature of repairs carried out from
time to time, ctc., should be maintained. The foundations
should be periodically examined by actual probings. A regular
programme of thorough inspection and special repairs should be
drawn up. This might obviate costly renewals and traffic hold-ups,



Discussion on Paper No. 143.

“ A Small Scale Traffic Survey in New Delhi " *
By

€. S. ANANTAPADMANALHAN, R.gc., (Hons.), r.1.a.,

Sunday, January 15, 1950,

Shri S. N. Chakravarti (Chairman) called uy 0
. S. Anantapadmanabhan (Author) to introduce ;,hvul[)%“ blfl“
iscussion. per for

Shri C 8. Anantapadmanabhan (Author) in introducing Ij
Paper said that traffic surveys were not anything now. A Ais
number of them had been carried out in foreign coﬁntries; "‘nd arge
in India, several surveys had been carried out, pzu‘ticula‘rl( in .ewTr;
areas. His reasons for presenting his Paper were threefol?l,' e

(1) to point out how success could be uchjeve N i

very modest resources : toved even with

(2) to point out that while excessive refincments might he
out L(')f lplace, a degltlee}:) of accuracy adequate for
practical purposes could he easily gained by a judici
selection of procedure : ¥ # yudicious

(3) to emphasise, at least partially, how the rem
surveys could he of practical use. sulta of such

From the statistical aspect, there was a danger of divero;
one or other of two extremes. On the one ha.nd%' the p?ll:ee[s%::;ittﬁ
cian might treat the data at the academic level and apply to them
tests which would not be justified, with naturally disappointin
tesults. On the other hand, the purcly practical .Cngineér mi h%
not appreciate that any good commensurate with the labour agnd‘
expense involved cver came out of these surveys., The Author
helieved that the present Paper struck the golden mean botween
these two extremes, and would at least stimulate the interest, ef
those who had not had the opportunity of making speeial ;t dO
of the possibHifiqe of traffic surveys. el study

The application of the data coliected in the
analysis of accident statistics given in the latterf}m:tt. l::;%h&ng th(‘.
would, the Author believed, give an indication of the roat e Pape:
lities that existed in the direction of the practical %qp(' fposmb,.
survey data. sl nse of traffie

* Published ut pages 47 to 121 of Vol XIV-1 of gL 4

Roads Congress, September 1749, ourval of the Iydjan
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"~ Shri E. A. Nadirshah observed that oune of the important
aspects of proper planning of roads was the initial survey of
traffic. The perusal of the Paper would show that proper attention
had not always been paid in the past in this direction by the
engineers and the departments concerned. Though the scheme
started purcly as an experiment, the results of the Paper would
asgist. various other cugineers who intended to carry out similar
surveys in their areas in future.

[n this survey, the procedure adopted wuas to enumerate
traffic at one junction everyday and the results were. therefore,
based on the assumption that the amount of traflic did not vary
materially from one day to another. The final picture conld not,
therefore, be taken as representative of a single day’s traffic in the
whole city. However, in view of existing difficulties, the shortage
of funds for instance, the method of simultaneous counts could not.
always he adopted.

[n the speaker’s opinion, it would have been better if the
pusitions 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
aceuracy of counts.

On page 63, para 2.4, the Author mcutioned 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 each junction, would be alotted a-larger
number of counts in the gross figure. The dggsl
bly be that, in New Delhi, the per vehic
the motor-cycle was maximum, next thedf
tonga. What about the cyele, the speak

Maps 11 and 111 prescuted a very iuteregh
the intensity of cyecle traffic alone in epch dlirection in the cit
separately during the morning and c‘vching ours, This broug
out very clearly one factor : that special attenfion should be p;
to this type of traffic which constituted pearlh30 per cent
total amount in this city. “, ‘l:\ .

vy B ol
Studying the figures L.a, I-b and I-c¢, thcs-pea.jigp foung: +fft,
in the case of cycles, the wave line of heavy traffic ‘ffﬁ'e"moming

[
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repeated itgelf in a similar manney in the cvening, while in the case
of the mechanically propelled vehicles, the rcprcéentative line did
not show a similar tendeney at a1l and followed an irregular course
This type of behaviour was attvibuted by the Author to th(;
enumerated number of vehicles being too small as one of the many
reasons, hut further investigations were necessary to find oul. why
the wave lines, in the case ol mechanically propelled vehicles for
morning and evening, id nof tally and (he canses for curves of
such diversity. ‘

Shri Nadirshah concluded by enumerating the main points
brought out in the Paper and :;ug_«_{e‘.%to,d that a C'ode of Procedure
should be recommended by the Indian oads Congress (‘ouncil
for future traffic surveys and road designs therefrom :

I. That proper attention should be paid to the initial
survey of traflic hefore designing a road.  The system
of taking traflic census hefore designing a road, or
improving existing roads, shanld be adopted in all big
cities. °

2. That appropriate funds he made available for the
purpose of traffic survey by the method of simul-
taneous counts 8o that the resultg could represent the
exact condition of traffic.

3. That special atfention should be paid to the segregation
of cyele traffic in the design of the roads, and

4, 'That statistics of‘road accidents should be maintained
;-md thp road.s improved by modifving the curves and
installing suitable road signs to warn the traffic,

Shri R. L. Gursahani felt that the method of traffie survey as
adopted was quite suitable for big cities, but for rural rmufq in
general a simpler method wonld be needed if the observations \;'ere
required to be taken periodicallv say twico or thrice a v(\a‘r’
depending upon the volume of trafiic at different periods, ' ’

2. The five-minute connts on the road-side were not possible
owing to various difficulties specially heenuse cnough litm':\,t,(-A stall
could not be spared for this regular poriodical traflic survey Wi)i('l
generally nceded to he observed for all the twontv-fmg' houﬁ:
continuously for a weck. It might, however be possible to have
day and night counts separately, or the day ob.’qorvn‘tions r/ni ht‘ 1 ‘\
split up into three periods of morhing, mid'-(la‘v and ovonring.’EI )

The observations discussed in the Paper gave only the
numerical side of census and not tonnage. The design of thickness
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of road pavement was based on the tonnage, whereas the geometri-
cal features depend on the quality and the volume of traffic. For
a particular locality, with morc or less fixed weights of laden -or
unladen vehicles, the numerical figures might give an approximate
idea of the tonnage also.

On page 64, para 3.6, it had been suggested that two 12 ft.
eyele tracks should be substituted by one 24 ft. track with a possible
division of » ft.and 11 ft, tracks for non office and office traffic. This
would lead to disregard of tiaflic rules and the same track would
have cycles going in one direction in the morning and in the
opposite directions in the evening or cycles from both di'ections
would be using the same track for cyclists residing at both ends
and going to officc at the opposite end ; and in case of non office
people, the s ft. track would be under two way traffic at all
hours of the day. This would cause confusion and it would be
difficult to observe traflic rules.

According to Shri J. T. Mehta, the methods employed for
the traffic survey were sketchy and so were the results.  1f at all a
thing was worth doing, it was worth doing well. Some tangible
results might have been obtained if regular origin and destination
survey could have been undertaken in an accepted manner.

The time of six hours chosen for this small scale traffic survey
would not yiold reliable data. , Different hours or combinaticn of
hours would produce results varying in accuracy. Since it was
impossible to include all hours, or all pessible combinations of
hours, for analysis in this study, a most important consideration
would be the hours o be selected.  An S-hour study wculd have
supplied more reliable data and Shri Mchta thought that 8 a.m.
to 12 a.m. and 3-30 to 7-30 p. m. would have yiclded better results.

Shri K. K. Nambiar congratulated the Author for the very
interesting treatment of this otherwise commonplace subject.  The
Author had dealt with the subject in a comprchensive manner,
intelligently analysed the factual data, and scientifically discussed
the relationship between the number of aceidents and the intensity
and nature of traffic. The maps and graphs drawn up were also
very illuminating.

As regards the traffic flow maps, the speaker had one sugges-
tion to offer to the Author. The map with the thickened arrows
to show heavier traffic was of course uscful.  But a more striking
way of indicating the intensities of traffic would be to make a
three dimensional map as was done in the planning survey section
of the Highway Transport Rescarch in the United States of America.
Such maps would show how traffic “peaked up” near certain

1h
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junctions giving the appearance of sk
certain crowded junctions. A map likey 1t b D Posts at

: that, exhibited j
cagse, would be an interesti iti S m & glase
i interesting addition to the Indian Roads Congress

The suggestion given by the A I
deserved serious considemtgn, viz.,uil}l,grt, ":lngﬁgﬁid.bfzn page 64
tracks of 12 feet on either side, a single’ tr:';ck(of 34 fm; A
might be provided on one side which could be divided E_etmdth
lanes of ‘lb feet and 8 feet width according to the exi orio: th
traffic. Such a system was actually in vogue in Chicagenpms of
United States of. America. Shri Nambiar believed th %O in the
5 Jane highway divided into 3 lanes for the incmnlin ta,“ g was i
two for the outgoing in the forenoon and the othepf. h'L ic and
the aﬁ;emoon. The division was accomplished by “(?{, about in
kerbs”, made of wood or concrete ang raised )or | etractable
hydraulic power. For the common eycle track °“'mn(zwer0d by
Author some method had to be deviged for rears: sgested by the
demarcations in the forenoon and afternoon tranging the lane

Another suggestion to flatten q .
sities was to copy the method adoptc(()lw;zrt?l?epgg kgﬂ" traffic inten-
from the Pentagon at Washington, n?' IC going to and
quarters of the American Army, wag the buildin Agon, the Head-
plinth area in the world. J g with the largest
building. About 25 thousand * People worked in the
from the building everyday. If all of ”M‘rn'cd and  departed
leave at the same time it would be impos _b;(‘m had to arrive and
So working hours were staggered ip c}“-il ¢ 1o regulate traffic,
half an hour between one another for arri 'Clsh)fts Wth intervals of
Some such arrangement might be {}¢y, htmfS aswellas departures.
ing office hours say, 9.30 gy, ori of in Delki by stagger-
10-30 a. m. or Ila. m. for others «m(;)mx}, 19 am. for some and
depa:rtm.'e timings also to 8ait, To a( S’_m”?“']y slaggering the
destination survey, or 4 “gallup’ COmplish this, an origin and
all eyclists and car ownerg P poll had t4 1y, taken uv:tioning
data obtained in this m, 1

. esults, From the
suitable staggered timip Y Dossil ;
not involve any ad g3 for some ¢ hossible to work out

L : miniStm,t;iVQ diffienis: fficey if the process did
a mm“af_suggestmn to the Hfic - The speaker had made
the peak in Bus gnq Tra TOV(,\,rnmunt of Madras Lo ﬂ-m(ucn out
hours, in conncetion wigh pic - L0C M Uhe morning and . evening
‘the Mad his inspoct; g and eve

ras Tmmways. O report on the working of

automobileg

tf»bu]uting the ¢

building safety into gy roads APpropriating o like amount f0F

Author that the matter dc' » Shri Nambiar agreed with the

montation to the extent pOBsi;CI:’VOd 8crious reflection and impl"'

!
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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 purcly 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 figures 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. Auother 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 Gursahani’s criticism about two lanes, had been replied
by Shri Nambiar. The Author believed that in some foreign
countries tho flow of traffic was controlled, for example in some
streots 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
1the accuracy of counting. The graphs in the Paper would show
that the period seleeted was suitable. In 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 fcr designing
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. So much was heard about American books
and papers on traffic surveys but he was not aware that any use of
such surveys had been made in India. In the United Provinces a
lot of work had been done in this connexion and statissics of
traffic during 24-hour count periods at 150 stations had been
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aollgetad.. The net result of all that was that a mass of papers —
practically a room-full —had been collected and had been lying
there without any use being made of them because of the problem
presented by the neccssity for sifting the data. And only after
this problem had been tackled would it be possible to decide what
use could be made of the data.

Some speakers had commented that the process, as suggested
by the Author, might not give a complete idea of the tiaffic
ﬁfoblems. The Chairman was sure that it would not. But unless
tesort was had to some sort of system like ¢sampling’ and an
attempt was made to get actual statisticul figures, one would be
confronted with the same mass of papers as the speaker was
confronted with in the United Provinces. About 10 clerks* had
been set the task of sifting the data and they had said that they
could complete the work in six months.

As regards the period of survey, the speaker agreed with the
Author's suggestion about sclecting some hours a day and carrying
out surveys by turns — for example, at one time where the traffic
goes in one direction and at another when it goes in another
direction. By this process of sampling it would be possible to get
certain ideas which could be of great use in design. ‘The Chairman
was of the opinion that in the initial stages even if there was only
25 per cent accuracy, it would not matter so much.

¢

oy {but ho etitistician to interprot tie data ... Bd.).

Discussion on Paper No. 144.
‘“Well Foundations of the Kathjuri Bridge.”’*
By
S. N. Gurra
Sundoy, January 15, 1950.

Shri A. N. Chopra (Chairman) called upon Shri S. N. Gupta,
the Author, to introduca his Paper for discussion. ,

Shbri 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 asked 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 pneumatic 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 considered safe would also be useful. The
speaker believed that blasting would be a useful expedient 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. o

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
content 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, These tests were simple and quickly performed with
the aid of suitable appaiatus. 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.

~ After well No. 2 was plugged with 1 : 3 : 6 concrete and water
pumped out, it was found that water continued to ooze through
the plug. The Autbor might describe the steps taken in the case
of that well to remedy the leakage.

* Published at pages 153 to 192 of Vol. XIV-2 of the Journal of the I;i;:;\

-Boads Congress, Decomber 1949.
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The speaker wanted to know the precautions taken to ensure
that the plug concrete laid under water by means of the impro-
vised buckets was properly levelled and that no cavities or voids
were left in the concrete. Were any divers sent down from time
to time to see that no weak spots were loft ?

Dr. R. K. N. Iyengar did not agree with the reason given in
the synopsis of the Paper on page 153 for adopting open well
ginking: that the river remained dry for most of the year. He
guggested that the corroct recason would be that open well sinking
was thought to be suitable and comparatively economizal in the
strata of ordinary sand and clayey soil expected to be encountered.

He wanted to know the size of the explosive charges used in
ginking and said that on the Kalabagh bridge over the Indus,
where blasting was extensively used, generally 4 to 4 1b. of gelig-
pite was used at a time and some timesoven one pound, depending
upon the strata and obstructions met with. 1t was rather sur-
prising that the services of expcrienced divers could not be
procured, even on such an important work. Divers would have
been most useful for the proper laying of explosive charges and
for periodical inspection when difficulties were experienced in
ginking. The need for divers was again felt when grabs were
caught up in sand blows and could not be released for a long time
(para 10.4.4).

Dr. Iyengar suggested that two other expedients could have
been advantageously adopted for sinking the wells: (1) water or
compressed air jets, and (2) inclined rail cutters or chisels. Divers
could have been used to operate the water jets at or near the outt-
ing edge both inside and outside the wells (the jets being fitted with

inch or 1 inch nozzles, the quantity of water discharged bein
about 150 gallons per minute with pressures up to about 120 lba.
per square inch). This Wou'ld have helped to loosen the sticky
olay and thus reduce the gkin friction. 'The inclined rail cutters
would have dug into the stiff clay near the cutting edge and torn
up the soil which could then have been easily dredged out.

The speaker thought that by a careful study of the boring
chart, the possibility of Artesian action could have been forescen
and suitable precautions taken in time. Major accidents were
known to have occurred in the past {rom such causes during
foundation work on other bridges. ’

He suggestnd that for rectifving cant, a combination of kent.
ledge on the high sido, cccentric dredging (more on the high side
and less on tho low side), water jets to loosen the clay, and
oasasional light sxplosive charzes (more on the high side and loss
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on the low) would surely have given fat better results, as had been
observed during foundation work on the Kalabagh bridge on the
Indus and the Ava bridge on the Irrawady

He thought that separate olant should bo reserved for the
important work of load testing of wells, so that this did not bhave
to wait for the slack season or bo othe wise 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 hiave been better.

While the average power used in well sinking had been given
(para 14.1), it would have been uscful to give figures of the cost of
sinking, as also comparative charts showing sinking costs 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 bo tested. Probably this never happen-
ed as the sinkage under the test load wag not more than six inches.
The result wouid, therefore, give a lower bearing power than the
correct figure for the strata under test. If it were arcued 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 cntire cross-tection 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
method. Had load testing been ever done without sand filling ?

He also wanted to know whether a well had ever been tested
under a 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. undor what circumstances had such a test been
carried out?

The object 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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simple 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
experienced Members on this suggestion.

With reference to the final sand filling above the bottom plvg
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 the 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 specially welcome at a time when
the country was embarking on a 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 bard 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 should have
been about 30 deirees. The object of the well curb was to push
forward the earth into the dredge hole and it was obvious thut the
steeper the angle the better the work done by the curb.

Horizontal reinforcement in the wcll steining was nowhere
mentioned in the Paper. The speaker was of the opinion that
horizontal reinforcement in the form of half-inch thick mild steel
plates should be provided at every ten feet to keep the suspension
rods in position. This would also be useful when some unexpecied
stresses developed from unforeseen circumstances.

He did not agree with the Author’s view that the use of ex lo
sives in well sinking was not safe. In the U, P., a bridge ove}I:hé
Asan river in the Dehra Dun disirict collapsed in 1947 where four
out of ten spans of 50 fect were damaged. In reconst’ruction the
site of the piers was changed by altering the spans; still héa
masonry blocks of the old bridge were met with ’a.t. twelve vty
eighteen feet depth below the bed. Various methods of break; o'
these blocks and removing the obstruction were tried. One methng
adopted was to hammerthe block witha ninety-pound rail ofab, . t
fifteen feet length sharpened at one end and worked with a ste(:t‘:n
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winch. 1t was lifted and dropped with a heavy jerk. This method
was useful when the obstruction was not very big. Tn the case of
large obstractions blasting had to be done on u large scale. Services
of deep sea divers had to be requisitioned to drill holes in the
blocks. In spite of repeated 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 hail to be done. or heavy
kentledge had to be uged, it might pay 1o increase the thickness of
the steining. Many anthorities advocated heavy wells -as they
were easy to sink and suved money, labour, and time by reducing
the use of the various sinking.devices.

He failed to understand why the services of a diver were not
requisitioned. Divers were not difficult to obtain and were very
aseful.  On a work lasting for some time it might cven be possible
to train local men, as was done on the Asan.

On page 147 the Author had hinted that Artesian action could
possibly be anticipated frowm the boring charts. How could this
be done ?

The speaker pointed out that a plumb bob or a level should
no! be used in the construction of foundation wells. The well
masonry should be built in a straight line from the bottom to the
top. Very often the mistake was committed that masonry on a
tilted well was laid vertically. This mistake had to be avoided
as otherwise sinking became very difficult and the well shifted
laterally. 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 be used in addition to those mentioned by the Author.
To prevent further 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 side. At the same time the tilted side of the well
was pushed by struts and wedges and the well was Joaded heavily
on the raised side. The lowered side was held up by iron hooks
placed under the curb and kept tight with a rope worked by «
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 stuff 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 and 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 should not be higher than six
inches above the lowest water level 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 steining as designed ap-
peared to be too light and should have been made thicker s0 as to
avoid the necessity of heavy kentledge which was costly and delay-
ed the work. He requested the Author to furnish, if possible,
the figures showing the sinking effort on which the design of the
steining was based and the actual effort necessary during sinking,.

Shri S. K. Mitra wanted to know whether the water leve] in.
side the wells in which Artesian action was experienced remained
constantly higher than the river water level of 47:00. This was the
true criterion of Artesian action,

He thought that the concrete piers should have been
ed down to the well cap in order to counteract any ;:;Iilgr.
tension there, o

Shri S. K. Ghosh said that the causes givine ri
described in para 1021, were more gor ?fs;lg? toaca"t; as
nature but no mention had been made of the main geueral
tilt in an oblong well of this type with a « dryy bt cause of
of circular dredging holes "—to quote S Suilsman’s pair

*“ When the dredging holes were so designedll;})g:atr;]c;sdrse%ripg.
tool could not equally nearly approach all parts of the cutgt]ilr:[g;

edge, two pernicious hummocks of undredged materjal were

Werr, FOUNDATIONS OF THE KATHJURI BRIDGE 513

apt to occur, perhaps for a few minutes only at a time, at
XX (See Fig. 1). But these

few minutes or few seconds
might be very fatal, for

X

when the well took its

next jump downwards it

balanced itself on these

two hummocks. Onec of

the hummocks sometimes

broke down before the _
X

other, and the well tilted
over towards one side.”

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 expected 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

LEANING WELL

FIG. 2

and would automatically adjust itself as the well sank. The device
was, however, effective only in the case of small tilts.

The proposal (para 13-2) to undercut the well curb and form
4 concrete bulb plug should not have been considered at all as
this would surely be impossible unless the design of the well was
o bad that, even after complete de-watering, the weight of the
steining would not overcome the skin friction. S
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Criticising the method of concreting the plug under water
the speaker described his personnl experience that sometimes the
concrete did not leave the container just when it wasy heing pulled
up but suddenly dropped down when the box had been raised up
several feet. Consequently the ingredients of concrete were badly
sggregated. The oozing of water through the hottom plugs, men-
tioned by the Author, might have been duc to the had (uality of
concrete resulting from this method of dépositing it,

The ** Contractor's method” of placing concre
pipe would have been much more satisfactory as rece
in West Bengal had shown.

te through a
nt experience

~ The Author had stated that the wells had been designed for a
soil bearing capacity of 7 tons per sq. ft. and in order to test it
well No. 6 was subjected to a load of 1,200 tons. Presuming that
the water in the well pockets was allowed to remain where igt wa

and that the resistance due to skin friction in this condition w. :
just sufficient to hold the weight of the steining, the s eaka

found, from the data available, that the pressure under uﬁa Mer
of the steining caused by the superimposed load of 1,200 tons wea,
only 4+4 tons per sq. foot and not 7 tons. Even with this reduc:;
pressure of 4'4 tons, 256 feet of sand filling, mentioned in para
12-2, appeared to berather too small to prevent upheaval (prro
vided the frictional resistance of the column of sand which wcr:ul(i
come into play when there was atendency to upheaval were neglec.
ted). He wanted to know how the depth of 25 feet of sand-ﬁ”ghad
been arrived at.

Shri S. B. Joshi expressed his preference for a wedge shaped
outting edge made of two steel plates—the outer one in the shape
of a cylinder and the inner one in the shape of a frustum of a cone,
instead of an angle iron cutting edge as described in the Paper.

Referring to the tests given in Table 1, he inquired whether
the test blocks were removed before the expiry of the curin
period of 21 or 28 days for sending them to Alipore for testin 8
because it appeared from the Table that the date of testin w.ﬁ:
exactly 21 or 28 days after the respective dates of mouldingg '1'1'1
result might be unsatisfactory curing unicss special methods w e
adopted for curing the blocks in transit [rom the work gjte f[:e
Alipore Test House hundreds of miles away. 0 the

The Author had stated that kentledpe lo.di )
only after dewatering and blasting h g jouding was adopted

: ¢ ad  fatled t , ot
factory results. Shri Joshi thought that loading 8(;12'2?&1‘;:5%8;::;

* Papor No. 103 entitlod * Dosizn and Uonstracsion 01va!10 i’l;l'll Li)ll&
ubhava

Bridge # by J. Chambers and discussions si

Volgme X—1045+45. 1oronn, printed m o the |LR.C Journal,
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resorted to before dewatering and blasting. Dewatering involved
tosome extent a risk of sand blows and tilting of the well. So
also blasting was u very dangerous procedure to adopt and
should bhe discouraged as far as possible since, if some mistake
were made, the steining itself was likely to be cracked.

Regarding sand blows, Shri Joshi expressed the opinion that
one of the many reasons for sand blows wus the difference in level
hetween the water in the well and outside, the difference being
created by dewatering either by pumping or hy the water being
taken out during dredging.

Shri .Joshi thought that cant and shift could be very well
analysed and controlled if the following observations were made
from day to day (a) the displacement of the well-top centre across
the well (b) displacement of the wsll-top centre along the well and
(¢) inclination of the steining with the vertical. From the obser-
vations taken from day to day it was always easy to Jocate geome-
trically the centre of rotation of the well and knowledge of this
would be of great valucin devising measures for arresting the Shift
as well as the Cant. 'These observations also gave a complete
picture of the shift of the centre 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 test load could be found. according to the speaker, by the
following expression :

(Sectional Area of steining x Bearinz capacity) + (Outer
aren 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 effort from time to time.

Shri Josh: endorsed the Author's observations in para 15
regarding the false public belief that human sacrifices were requi-
red for the successful construction of a bridge. :
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The Author, in a written reply to the discussion, remarked
that some members appeared from their comments not to have
appreciated that contractors had been permitted to submit alter-
native designs for this bridge when making their tenders. It was
left to the discretion of the contractor in this case whether he
should use thick steinings and save on kentledge loading or thin
steinings and rely on special sinking devices. It was also opcn to
the contractor to employ or not employ divers at his discretion.
In this cage the contractors were a very experienced firm who had
built a great number of bridges in India and discretion rogarding
details of the work was rightly left to them.

With reference to the question asked by Shri Nadir Shah,
it was found that well sinking on this bridge cost Rs. 350 to
Rs 400 per foot. Pneumatic sinking was expected to cost much
more. The same contractor had done well sinking by the pneu.
matic process on the Aesam Rail Link Project where the cost
came to about Rs 5,000 per foot depth.

The heaviest blasting charge which could be used safely would
depend on the nature of the strata, the conditions under which the
charge was applied, the depth of the sump, the diameter of the
well, etc., etc. In this case the usual charge was two sticks of
gelignite (six sticks to the pound).

Fifteen to twenty per cent plums were used in the 1:3:6
concrete in the steining.

The extra percentage of sand allowed was the average figure
obtained from frequent bulkage tests, which were carried out
bearing in mind all the factors mentioned by Shri Nadir Shah.

in well No. 2, the oozing of water throughthe 1 : 3 : 6 concrete
plug was stopped by adding another four feet of 1 : 2 : 4 concrete.

Plugging under water was done by expert labour and the
results obtained justified the process. This was confirmed when
gome of the wells were de-watered completely and no appreciable
oozing was noticed.

Replying to Dr. Iyengar the Author said that the fact that
the river remaincd dry for.the whole of the working senson was
one of the main factors in favour of open well sinking. Had there
been a permanent depth (say 15 to 20 fect) of water at the bridge
site, some other means would probably have been considered for
the same strata.

All the expedients suggested by the speaker to facilitate the
sinking work had been tried whenever they were considered neces-
sary or expected to be effective.
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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 heen
mentioned in the Paper.

If Dr. [yengar had really studied the boring charts on page 18,
he would have found that the preliminary bores did not go down
to the Artesian stratu at'all. These bores went down to the depth
of the piers of the railway bridge 800 ft. upstream on which no
Artesian action had been encountered. There was thus no reason
to anticipate such action. Once the existence of the water bear-
ing strata was known, all precautions were taken. Deeper found-
ations for this bridge than those 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.

It would be interesting to know how the speaker got his figure
of 2 or 3 ft. for the thickness of the top plug. Probably he had
overlooked the reinforced concrete capping which was to come
over the plug. The thickness of the plug hardly mattered in fact,
as the well cap was designed to span across the dredge holes with.
out reliance on support from any filling material. 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 load. Some assumptions
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-section of the steining was
justified. In any case the method adopted appeared to be the
nearest approximation to actual conditions.

Sand, being available locally and frec of cost, was the cheapest
material for filling in for the test. The resultsof applying the test
load without sand filling were obvious; the well would sink as
under kentledge.

One of the wells had actually been tested under a load of 1,800
tons gradually increased in 100-ton stages, without 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 little reflection would show that the sand filling actually
helped this plug by counteracting the thrust helow it. Keeping
the wells empty had been tried on bridges elsewhere and some
wells on this work were also being left empty.

The art and science of well sinking on a large scale was
developed in this couniry. 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,

Shri H. G. Verma had suggested that ‘“gingle oircular”
wells should have been adopted instead of the twin circular type.
Spring on the subject of separate circular wells had said: T
scarcely need trouble myself to say anything about double circu-
lar wells. They are a pestilent relic of antiguity and have no
good points about them that I can see but very many bad ones.
ggill one sometimes finds designers complacently using them having
heard perhaps nothing better.”

In quoting this the Author presumed that Shri Verma meant
two separate circular wells so strongly denounced by Spring and
mot 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 33 degrees
had been proposed for the cutting edge. The cutting edge as
constructed was the contractor’s design. The effective angle of the
curb takenas a whole was, however, not materially different from
that suggested by Shri Verma,

Horizontal reinforcement in the well steinin
mentioned because the Paper did not go into all t
design. Actually } inch diameter bars at 2 {t. int
a8 horizontal reinforcement in the steining.
plates (width not mentioned) at every 10 fi.
not have heen equally effective.

£ was nowhere
he details of the
crvals were used

Half inch mjld steel
» a8 suggested, would

The use of explosives seemed to ex
Members. Even those who had taken p
different opinions. While Shri V
others like Shri Joshi thought |

crcige the minds of many
Art 1n the discussion held
erma would blast hig way down
Masting to he a most dangeroul;

\ .
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process to be used only when unavoidable. The Author had, how-
ever, 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 Members that divers were not available at any stage of the
work. The references 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 straight 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 suggestion that sand blows occurred generally
when the well curb was going through sand and was one or two
feet above a clay stratum, it should be mentioned that the wells
on this work had not given any trouble at that stage.

Dealing with the remark that it would be helpful to the
maintenance men if the top of the steining were one or two feet
above low water level 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
woll was easier tosink. The official design provided for a 4 ft
104 in. thick steining but the firm whose tender was accepted had
quoted for wells with a 3 (t steining. This was approved as there
was no objection from other considerations. 'l'hq firm was well
within its rights to weigh the comparative economies of a heavy
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 was, however, convinced that a heavier steining would
have proved better and more economical on the whole.

The Artesian conditions met with were truly Artesian in the
terms of the criterion laid down by Shri 8. K. Mitra.

In designing the piers buoyancy had been fully allowed for
and no anchorage had been found necessary as no tension was
found to develop according to calculations.

'Puillingrtho m'p ;»fT»tib; woll hiad boon tried «n wells No, 15 and 16 after the
Congress Sessinn witheut any appreciable improvement,

17
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Replying to Shri S. K. Ghosh the Author disclosed that the
omc'nul design was a twin octagonal well, as recommended by
Spring. That would have avoided the formation of hummocks.

The ingenious method of hinged struts, loaded at the hinge.
for removinz cant, thongh very attractive on paper would not
perhaps have been practicable on a work of this magnitude where
wells went down as much as 100 ft or more. Sh:i Ghosh had him
self admitted the limitutions of his sugygestion. ]

Referring to the objection to the very idea of a bulb ;
the Author mentioned that it was frequenby;y possible toltie-vrt:.ltlg’
wells completely when sunk through a good depth of hard clay. o

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. Soms
disper-al of cement was bound to oceur. The method adopted
the work gave quite satisfactory results. In any case thepAuchon
f(;)it; that the cfommrison of the Kathjuri bridge Wells.’ which weg;
about a 100 ft deop, with the tiny 30-ft well '
bridge was not apjropriate. d s of the Purnabhava

The test Inad of 1.200 tons was desi i

; o L ag designed to simul

working conditions giving stresses stightly in excess ofut}?;fe av:}txtilcal:
would develop under the expected full superimposed load. Th

depth of the s:.mdﬁ\l was obtained from the usual Ranki e

;xnethod for finding the depth of foundations. As there Wasn::
aaving of the sand fill during tests, the agsumption

to have been justificd. ” ' P would appear

Shri 3. B. Joshi’s sucgestion about the desion of ;
N i

edge was a matter of detail. The function ofg the edh: cutting

remain unaffected ge would

The Alipore Test House was only anight’s journey f
work site. No special curing arrangements on the jog; rom the
therefore. needed. The blocks were sent to Alipor Ny were,
night of the curing period. pore on the lagt

The usual procedure was to apply k
to other sinking devices.  But Whl;t{)l :}:ll e?ﬁiei\grii}lmlf)?m rosorts
material was already in use, this sequence conl(i oo fent
on newly started wells und other devices were not bo obs
instead of waiting till kentledge could be releusGdﬂatutally ad

ng
ledge
erved
opted

Detailed observations regarding cant
all the wells and measures were adopted &ngos
soon as they were noticed,

hift were taken on
ntrol the defects as
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n the laboratory was subsidiary to
t only to find out
boratory and field

The testing of soil samples i
the full scale load tests and was carried ou
whether it would be pussibie to correlate the la
results.

The factors suggested for colonlating the test load were taken
into aecount. Under conditions of scour, the frictional resgistance
would decrease or disappear to a great axtent but then buoyancey
would come into play. Still one well was tested under 1,200 tons,

a8 already stated.

Shri A. N. Chopra (Chairman), concluding the discussion,
said that the work on the Kathjuri Bridge was in prouress with the
Author as resident engineer and expressed the hope that he would
be benefitted in his future work by the comments made by so

many engineers.

He mentioned that two types of foundations were adopted on
two bridiges under construction simultancously : twin wells on the
Kathjuri bridge and double circular s-parate wells on the Kuakhai

bridge. 1hese two types of wells suited the bed materials in the
respective rivers.

describing the construction

He hoped that further Papers bruct
; after the Kathjuri bridge

would be read at the Congress Scssions
wag completed.

WRITTEN CONIRIBUTION.

Shri K. A. N. Chetty, in his written comments, presumed that
Lacey’s formula had been adopted in designing the foundations
and 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 be taken into account for this purpose. While
concrete with 10 in, plums might be good enough in maes concrete
foundations, Shri Chetty doubted if it would be an improvement
on homogeneous concrete for steining work.
he curbs scemed to be of anunduly
1 the Author to say whether there
dopting such a heavy gection.

The cutting edge for t
heavy section. He requester
were any special reasons for 2

Other questions on which he desired to have information

were :—

(1) Wer

depth from the maximum flood

(2) What special considerations had led to the adoption of

this type of well? Two independent rectz}ngular wells with
yanded corners might possibly have been easier to tackle,

e wells taken to one third more than the socour
level even in stiff clay ?
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\ AUTHOR'S REPLY.

Lacey’s formula for determining the depth of scour was taken
into account using a silt factor of aboutunity. 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 cases where the nature of the strata varied, the silt
iactor 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.

A 3 ft steining was thick enough to permit 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 stability.

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
SACBINDRA NaTH GUPTA

Monday, January 16, 1950.

Shri B. S. Pari (Chairman) called upon S8bri 8. N. Gupta,
the Author, to introduce his Paper.

Shri Sachindra Nath Gupta (Author, introducing the Paper,
said that the problem of highway construction was more acute in
areas with beavy rainfall, high water table, and bad drainage
conditions, than in areas which were more favoured in those
respects. In the Author's State, namely the deltaic area of West
Bengal, and in some parts of South India it was necessary toselect
8oils 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 soil science,
and naturally he turned his attention to this subject. The time at
his disposal was limited and the study could not be very exhaus-
tive. He wanted to study a Weat Bengal soil too in addition to
the two American Soils but unfortunately the sample he had asked
to be 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 excessive moisture on
the stability of compacted soil. The first portion of the Paper was
devoted to a theoretical discussion on compaction and the various
factors that affected compaction followed by a discussion of the
previous work done in the field and the interpretation of results
In relation to his own investigation.

The study, as described in the Paper, consisted in subjecting
two separate 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
soaking until there wasno swell. The density and crushing strength
of each sample, before and after soaking, were determined to find
the loss of strength in each case. The object was to find, if possi-

*Published at pages 193 to 246 of Volume XIV-2 of the Journa! of the Indian

.Roads 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 going 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 engineer the trends in the development of soil
testing in relation to the methods adopted for soil gtabilised con-
struction and also in relation to the behaviour of the soils when in
actual use. As the Author had admitted, the field was one involv-
ing a large number of inv-stigations before 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-
prehengive, 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
leaser thickness and longer life at an economical cost. |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 cxposure to the atmosphere,
thus preventing loss of moisture by evaporation. This was far
from the conditions obtaining in practice.

(%) 1In spite of the general trend of behaviour of soils during
construction (depending mostly on physical characteristics), the
consequences of differential chemical behaviour and 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
ocould be put to any practical use unless a very large range of
equipment was maintained to meet the large differences ig soil
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Cha.rapteristics. It would be very welccme if the Author could
explain the maximum compactive cffort or the range of compactive
efforts obtained in the United States of America at present.

(5) The soils selected by the Author for testing belonged to
the A2 group of the PRA classification, and were lovked upon as
fairly good material for road construction. The problem of swell
and expansion requiring study in India wus that presented by the
h}gh clay type soils like black cotton soil. Improving its proper-
ties by admixtures of other materials had not so far yielled
successful results. Possibly, a study of bluck cotton s»il modified
by various economic methods might reveal certain characteristics
leading to an improvement of the existing specification for
succesgsful 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 to point out in this connection
another investigation on this subject. The results of that investi-
gation were published as a Paper by Mr. Mullis in the proceedings
of Am. 8. C. E. 1939 The object of that investization was to
find, by examining the behaviour of a large number of roads, the
maximum amount of water that the subgrade might absorb with.
out gerious detriment to its bearing power. The investigation
showed that in all cases where the moisture absorbed did not
exceed 70 per centof the plastic limit of the subgrade soil, the
behaviour of the subgrades was quite satisfactory.

Mr. Mullis had suggested a new term, namely ‘‘theoretical
water absorbing capacity ’, which could be calculated easily for
any soil, given the specific gravity of the particlo and the bulk
density after compaction.

Work done at the Soil Research Laboratery of the Highway
Department, Madras, based on the investigation of Mr. Mullis, indi-
cated the possibility, under existing conditions of traflic loads 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 occur on 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.
Laboratory tests of compressive 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 scttlement, the permissible load for 10,000 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 reliable data for the use of stabilized
soil in road foundations to withstand the severe conditions met
with in India,

Shri Bh. Subbaraju said that the Author’s statement in para
3-5 of the Paper that for compaction the moisture content was not
critical and the density produced was qualitative required some
clarification.

Paragraph 37 stated that the strength of a plastic soil varied
inversely as its moisture content within certain limits of plasticit
It was well known that, whatever be the plasticity of a giveyr;
plastic soil, the strength was inversely proportional to the moisture
content for that soil. There was no restriction regarding the plasti-
city of the soil and the Author’s statment that this would apply
within certain limits of plasticity seemed to require clarification.

In paragraph 64, the Author had tried to show the difference
in the bearing power of a soil 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 8 per cent moisture was 33 times the
bearing power, after soaking, of the same soil compacted at a
drier condition than the previous one. This seemed to require
clarification and the Author might furnish full data on this [()loint

In para 15:15, the Author had stated that co i
particles into a given space resulted in higher dglllg?t(;fl?\idm?re
more pores. What exactly the Author meant by more pores also
not clear. Higher density alwayvs resulted in less volurx)n f\:}?s
pores otherwise called, the void space. This void spac .e of the
three dimensional feature and so it was not understoolt)i v(;} wtatz,a.
Author meant by saying that there would be more poresla The
Author’s contention that the increase in pores resulted in g t 1]
saturation and consequently greater decrease in densit g.rga e:
appear to be supported by any theory of soil mechanics y did no
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. In para 17-4, the Author, in re-stating the aims of his investi-
gation, had indicated that, by laboratory tcsts of compaction of
different types of soils, it might be possible to predict an optimum
compactive effort for a particular type of soil. It it was meant
tl}ub we should evnlve difforent degrecs of compactive efforts for
filfferent types of soils, it was nnt clear what practical use such
investigation would be from a constiuctional point of view.

It seemed to the speaker, on the other hand, that one kind of
compactive effort might be adequate for dealing with most of the
80ils in India. :

Regarding the general objects of the investigations conducted
by the Author in America, the speaker’s own experience showed
that such investigations would be of great value for the design of a
stabilized soil baso course in Jocalitive subjected fo water logging.
The Author's investigation might be pursned further so that suit-
able tolerances might be evolved for different conditions in differ.
ent parts of India.

On page 224, para 17+, it was stated that the sheep-foot roll-
ors always left one or two inches of loose eoil at the top. Again
para 17-10 mentioned the practice of making trip a ter trip until
the {eet no longer penctrated These two statements were contra.
dictory.

The first statoment was borne out by the speaker’s own
experience,

On page 236, the Author had given the dry densities of the
samples in cans No. 5 and Gas 1028 and 1119 respectively. Calcu-
10) Dw.

lﬂ.ti : g1 =
ons by the usual formula, Dry density 100 T

where Dw == weight of the wet sample.

m = percentago of moisture

gave about 106 and 109 respectively. The Author might explain
whether he had used any other formuin in getting his results.

Dr. 1. L. Uppal questioned the Author's statement that the
resulis were applicable o suligrades as well as to embankments.

On page 200, the Author had mentioned, without (-xplanatign
that the percolation rate was many times more in the case of sqr]s
compacted dry than for soils compacted wet The work carried
out in the Soil Research laboratory at Karnnl showed Fhat perco-
lation decreased upto optimum moisture. but with a little excess
moisture than optimum, the clay on the surface swelled slightly

18
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and retarded further percolation. It had also been shown at the
Karnal 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 to a density of2.0 A
silty clay soil, on the other hand, could be made impervious when
compacted to a density beyond 1°96.  This showed that the blend.
ing of soils before compaction was justificd and, within certain
limits, could reduce tho intensity of the COmpacti’ng force.

- On pago 204 the Author had mentioned that the compressive
strengtn increased with the moisture an1 the mode of compaction,
Detailed work had been done on the compressive strength of soils
and was published elsewhere in the Journal under the joint anthor-
ship of the spcaker and Shri Mehra, It showed that the compres.
sive strength was governed by one factor and that was the density
determined at the time of compaction.

The Author, replying to the points raised by Shri E. A.
Nadirshah, admitted that the long time bebaviour of the soils
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
as in th> laboratory. The tests s‘mulated conditions 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
soil as used in the surface course.

The consequences of differential chemical behaviour and joni.
Bgd Z}ayhpartlclefivzﬁrz b}?yond the scope of the investigation but
the Author agreed that these should also be studj
interpretation of soils. udied for a proper

There should be no apprehension that a wide
ment would have tc;fbo maintained. On the other
same compactive effort for all types of soi . e
of vraffic all over India would boylrl)neconorzlilc ?xr:)((li z:)r:‘s::}g l?tg%xtwa
fact, even the existing practice was to use different cnl . .In
efforts ranging from o 2 ton roller on an earth road to Olnzlpactlve
in water-bound consolidation.  Probably three or foﬂ; 1_?fonner
compactive efforts might ce nomically ‘take ecare ofx r]( ifferent
types in India. ' ? all the soil

range of equip-
hand, to us% tl?e

As far as the Author knew, co : .
500 1bs. to 2,000 1bs. (static) per squarrr:ap?r?zll:ev:gzrtisnr&"gmg from
in the U. 8. A, while higher efforts were not unusua) f‘gmrgon use
War Department was said to have experimented.w'the . 8. A,
&-¢ diameter sheepsfoot roller, 12 ft long, which could Zoif’pi%'é
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a 2.ft thickness of soil . but the cost proved prohibitive for use on
oivil works. s

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 said that
the indiscriminate nse of the two terms * Compaction” and
“ Densification ” made it necessary that they shonld be defined
clearly. This had been attempted in the Paper. In ¢ compaction »
the moisture content was not critical and the objective was only
f-he quality of consolidation. Consolidation under tr. fic, for
instance, was “ compaction”, (ho result was qualitative. In
‘“‘densification”’, on the other hand, the moisture content was

oritical, i.e , controlled in order to attain the optimum density, and
the density produced was quantitative.

The statement in the Paper (para 3.7) that the strength of a
80il varied inversely as its moisture content, within certain limits
of plasticity, would apply when ‘gtrength’ was used to denote
‘stability’ as distinguished from resistance to penetration,
shear, eto.

Experiments had shown that a Soil compacted at 8.5 percent
moisture content retained a bearing power of 330 lbs. per 8q. §nch
after soaking while the snme soil compacted dry would retain s
bea-l‘ing power of only 10 1bs. per 8q. inch after soaking. showing
thereby that the former was 33 times stronger than the latter.

The Author admitted that swell was a direct funetion of pore
Yolume or void space bus, by bringing in the conception of “‘more’
(Lo, a larger number of, pores giving rise to o greater swell, he was
only attempting to explain the phenomenon observed during the
tests—viz., the phenomenon of a higher swell for a higher com-
Paotive effort. .
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The Author did not agree with Shri Subbaraju’s contention
that one compactive effort would be suitable for all soils in India
under all conditions.

The discrepancy in paragraphs 17.6 and 17.10 was only
superficial. Compaction by a sheepsfoot roller was continned till
there was no penetration beyond the usual one or two inches of
loose soil.

The drv 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 s1bgrade thongh the knowledge thus gathered might
be useful in designing embankments also.

Shri B. S. Puri, (Chairman), concluded the discussion 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 subject-matter of the Paper,
viz., the behaviour of artificially compacted soils. The Paper,
however, raised in h 8 mind the guestion of how road embank-
ments, not compacted artificially but settled naturally by the
action of one or two monsnons, woald behave. The problems of
special interest to Indian Engineers would be :

(a) how far different types or classes of soil would be compac-
ted naturally in one (thefirst) rainy season (which
might average 50 in. rainfall in about 5 months) and

(b) how much more compaction would resnlt in the subse-
quent monsoon seasons. Shri Chanda requested
the Author to give his own experience and obser.
vations on the subject.

Secnndly, he suggested that favourably placed road engincers
should undertake systematic investigations on the natural compac
tion of road embankments in different soils, Out of selected sect‘i)om;
of such embankments, undisturbed samples might be taken from
yoar to year and their densities, bearing power, moisture contents
eto., checked. He also recommended these problems to the Indjan
Roads Congress for consideration, for the following reasons :—

(a) Compaction of embankments by rollj
be widely adopted ; y rolling could not yet
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(M) Monsoon compaction or hydraulic fills were iree ;

(¢) Construction of pavements over new fills had to await
stable condition of the bank.

Shri Fateh Chand commented by letter that while he him-
self had been responsible for improving, at a nominal cost, many
milesof rural roads in the Uttar Pradesh for light bullock cart traffic
by the use of soil from the l¢ds of dricd up pords and while
similar improvements had been made in Assam and elsewhere
by stabilizir-, earth ronds with gravel he was not aware that much
practical use had been made in India of the theory of compaction
at “optimum moisture”, although this theory had been known and
talked about for a number of years. He wanted facs and ﬁgures
about road milages improved by these theories about ‘“optimum
moigture > and *¢ optimum compactive effort 7. He also su. gested
that the results of all soil stabilization roads cxperimets 1n the
Punjab, successful or unsuccessful, shoutd be pubhshed in the
Indian Roads Congress Journal. ~

The present was the time when such economical methods gf
rond improvement were most needed.  When, later on, India
ecame 1ndustrialised such methods would become out-of-dqte and
ndia would probably have plenty of moncy and materials for
better roads.

AUTHOR’S REPLY.

In his written reply to Shri Chanda’s conuments the Author
said that the suggestion about a lony term exp riment on the com-
Paction of soil in embankment by monsoons over a number of years
Was intere<ting but he doubted its usefulness as the monsoon was 8
variable factor beyond human control. He would however bear

the suggestion in mind.

The Author did not feel called upon to reply the writer's ot}‘xer
suggestions which were addressed to all the LR.C. Members. The
Author readily agreed with Shri Fateh Chand's suggestion thgt
Wherever any experiment was carricd out, however humble it
might, be, and with whatever results, those results should be pub-
lished and made available to engineers in general for the good of
all. If this country had not put the theory of soil stabiiizat on to
Practical use, it would not do to become sceptic.] of its correctness
and practicability . the reason had to be sought elsewhere. It was
& regretrable fact that this country had becn slow or conservative
'0 the development or adoption of improved technigues and specifi-
cations. Without research and field ndoption of the results
established by that rescarch, engineering knowledge and practice
In India wouid rew.in stagnant.



Discussion on Paper No. 146.
‘% Glossary of Highway Engineering Terms.”*
By
SPECIFICATIONS AND STANDARDS COMMITTEE OF THE

INp1AN Roaps CONGRESS.
Monday, January 16, 1950.

Shri komnesh Chandra (Chairman) called upon the Member-
Secretary of the specifications and Standards Committee, Shri K.
S. Raghavach&ry, 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 construction of recent years
had almost transformed the art of road making into the science of
highway engineering. The development had necessarily increased
the vocabulary of the road builder and a scientific terminology had
become a necessity. In India, commonfy used words such as
Moorum, Gravel, Binder, etc., were interpreted differently b
different highway authorities. There was need, therefors, for ag
accepted Glossary of terms giving the exact significance of words
used in higbway engineering to avoid confusion in the interpre
tation of specifications, orders, ete. pre-

Tracing the history of the Paper he said that :
of a Glossary had been taken up bg the Speciﬁcatggﬁsp;f,g”g:wn
dards Committee in 1945 on the directive contained in the N an-
Report. A comprehensive list of words was drawn up and r&gPu(;'
into eight major sections and Sub-sections. Draft deﬁnitiogn oupe
circulated to the officers of the Roads Organisation and dj 8 werg
at weekly meetings. The definitions were circulated to tﬁﬂc;{sse
bers of the Specifications and Standards Committee and die em(i
in detail at the mee ings of the Committee. He said that w:“ﬁ
meoting of the Committee held carlier during the S: ) O the
definitions of another 150 terms had been finnlised. 1 sfsmg' oo
tions for about seven hundred more terms would have 2“' i e;iﬁm.
lised to complete the Glossary which would then contai J bo na-
thousand terms. aln abous one

Continuing Shri Raghavachary said that the aj
mi;t_ee had been to prepare the Glossary so as t?) ;;;1; o;b?l}:;ocg?xi

® Published at pages 247 to 272 of Volumo XiV-—3

Indian Roads Covygreas, December 1949, of the Journal of the
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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
Wwag expressed by two or more synonymous torms, the term recom-
mended had been given first followed by the alternative term or
terms in the order of perference. Terms recommended to be
‘deprecated ' had been put in brackets and given below the recom-
mended term or terms. The Committee hoped that the use of
alternative or deprecated trrms would gradually fall into disuse in
f?‘VOUF of the recommonded standard terms. Schematic presenta-
tion of some frequently confused terms would be inciuded to enable
& precise meaniny to be assigned to them  The Glossary gave the
generally accepted meaning of the term but the definition should
N0t be regarded as tating the place of apecifications.
Wherever s wordin the Glossary had a legal meaning, t}xe
ommittee had endeavoured to so define the term a8 to keep 1t8
8ense in general agresment with the legal meaning or definition
under Acts of Parlinment though the Glossary definitions were
intended for use in an engineering sense only.

and numbering of the terms in

Referring to the arrangoment
1 ach section had been arranged

the Glossary, he siid that those in e
alphabetically with a four digit number. The first and second
digits commencing from the lolt reprcsented the section and sub-
8ection and the last two digits the serial number of the term in the
sub.section. For examplo, term 23'13 was the 13th term of the
third sub-section of section 2. When terms were used with differ-
ent meanings in diffcrent branches of Highway Engineering,
appropriate definitions had been given in the corresponding
sections of tho Glossary with suitable cross-references.

the English version of the

He ing that
concluded by suggeating g for the Hindi compilation

Glossary would be helpful as a basi
when required at a future date.

Shri K. G. Bhate said that, in view of the considt_amble time
and effort required in the preparation of the Glossary in English,
& Hindi version should also be taken up immediately taking the

elp, if needed, of the work already done by the ‘Ma‘hrasl?tra
Sth“p“-“y& Mahasabha, the [nstitution of Engineers (HIT)Q'SQCQOH?
and a body of geicntists and engineers engaged in compiling H}ndl
versions of tochnical terms. He also felt that the Specificatiors
and Standards Committee should have a Hindi Section for publish-

Ing the Standards in Hindi.

e amendments to the

Shri B. R sted som
N. Shenoy sugge « Byepass road ", and

“j‘eﬁn.itiom *of the terms, ‘ Blind Alley ”,
Drlvowa.y,”_
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Shl"l S '{ JO\’l]i con r“‘tulat . " .
dards Committee on complg!ing a f?)(:ntltil(leabblE:etcﬂlsﬁlfzﬁllo::’and S}Ean.
time. He urged every member to go through the Pa ery s nrt"
a,nd' to being to the netice of the ommitteo fmxper_ carcfully
omissions he came across  He felt that the deﬁnitiy mlsfmkes of
the terms might be slightly modified to make “On-s of some of
precise and te_rse. He cited the definitions of ‘B v eir {1’1e&1x?)1ngs
fmd “Maznetic B:ming " (22.14) to illustrate his earing (22.02)
ing to the definition “Baring” meant “the nnfﬁowt dA(}(‘O"d-
of a survey hne at any point in the line fronll a k..u ar deviation
through that point ”. ~ This definition was corre t b"ovc(n direction
more precise if the definition had also stmtcdctl ; L¥ o would be
deviation mus’ be a clockwise deviation, Aiso th P the“nngu'lar
by a Vertical i’l:u_\e”, and “Horizontal Plane emvf'ogds Svcnop
tuteq for © Vertical Section™ and «Plane 'ght be substi
definition of Cross-scction (22.07) and Datum (_‘;;B'I;:)mwely in the

Shri Joshi expressed disagreeme 1 .
luggegte@ that the Indisn Ri)adsm%r:fn:r‘et:; ;ssllxl(:llghme who had
compilation of a Hindi Glossary immedintel Tl‘ll start on the
unanimity of opinion with regard to Hindi ti.rms mfx:f':u not any
be wise for the Indian Roads Congress to issue(m tll _ would not
t}uthorutatwe Hindi Glossary. It would be botr ls slage an
instance for a Mewber to contrilute a Paper on t'hé"'svutlj?eo:he first

Shri T. K Macha suggested th
h . 3 at y te ¢ istri
Road ’ should be substituted by « I\Ii:m:hl‘;iz(t‘;;gh R(())at(??’r Dietrict

Brig. Partap Narain desired
should b incladed in the Glo;:ﬁr;y- that the term « Jeep Track

Shri K Narasimha Rao su
. ! < rested a b .
terms fixing Standards for ¢ 'l'r:xtxi;jc W(;r!lfi}::etseq' Ell)ettlon Bning
Glossary. e added to the

Shri K. S. Raghavachary, in i .
thanked the Members for th('}i’l" ]su;_v:;xr;lt‘.‘i}:)?,% :Lit}}]e dlsc““i?ns’
would be carefully considered by the Committ ‘( ' he promised
to ot‘.her M"'mberam send in lhuirxcmnments to t](:;. CHG u.ppealed
consldgmtl(m. Pessibly  there were 80Ime nmil ommittee for
'Commltt‘ee werc anxions to inclide in the (los fimom;, and the
in use in Highway Engincering.  Certain 'ter ¥ ull the words
mclusl‘_)ﬂ b,V some Members had already heen n?t)s' suegested  for
appearing in appropriate sections in a future PLpérm and would be

While welcoming Shri Bhate's i
‘ oleon ou ¢ . .
he aa.)dttéxlat it mlght be a little prenfgf:r:pntéo:&rftlmdxve.rmon,
present Glossary in English had beep completed Th:n;;;:l 'tcl::;
A ni
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words would have to be given appropriate Hindi equivalents. and,
N many cases, it might be necessary to adopt the existing English
terms which, by constant usage had become generally well known
and would thercfore be more easily understood by the technical
aud non.technical public. Many of the so-called Fnglish terms
had been horrowed from other languages.

. Referring to Shri Narasimha Rao’s suggestion for the inclu-
sion of & section on Standards for assessing the trafficability of
rouds, he said that it would he beyond the scope of the (ilossary
which aimed only at giving definitions of terms without expla-

nati iti i
1ution or specifications,

in concluding the

Shri Romesh Chandra (Chairman)
a heginning should be

i ‘qi .
liscussions supported the suggestion that .
made for hringing out o (Hlossary in the National lanzuage with
translations in the other Indian languages as well. In his view a
'”01}! was ‘drﬂwult only so Jong as its use Wos not praci ised.

wrefore, in order to familiarise engineers with the Hiodi words,

;r’ would he necessary to make a start immediately. Coneluding
 congiatulated the Commiltee for having done o most useful
“orkund hoped that the remaining sections would also le ready

for pullication at o very early date.

WRITTEN CONTRIBUTION

finitions of the following

Shri K. A. N. Chetty felt that the de
gpur Report,

berms might conform to those given in the Na

. National lighway 1120
?.  Provincial Highway 11.22
3. Distriet Road, Major. 1107
4. District Road, Other ~ 11.05
5. Village Road. 1133

ations in the definitions of the terms,
“Nf‘*‘ﬂnnt,ic Bearing ™ (22.14) and tadius of Curve, Absolute
Mitsimin, (‘33»3“)7‘ o desired the inclusion of other common
terms, such s ~Consolidation™ and “Spreading” o the Glossary.

He suegested some modifie

the publication of the

Shri Fateh Chand considered that
as very opportune, and

Glossary of highwe incering terms W
would ;}(.,\,0 }:';l;(“;l:;’p?:%l:s(ecr nﬁe felt that an :1ttvmpt should be
Made straighiaway to bring out a Hindi version. deferring for later
consideration the difieult technical ~words for which Hindi
“Givalents could not be readily found. He .snggested some
;nl.h'r:xti(,,m in 1o definitions of Field-path; Servme'Ro:}d: Centre
Moy Bye pass road ;. Diversion ; (iround Level . Trimming.
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Shri S. G. Paul was of the opinion that the w “ Align-
ment” (21.01) should be defined a8 ‘the course nlongozélhicﬁhgl?e
outer gdge _o[ the roadway was located in plan’ and suggested
alterations in the definition of the terms ‘‘Alignment Posts ™
(21.02); *Cross-Section” (22.07) and. “Longitudinal Section”
(22.13) so that they should be in conformity with the definition of
“ Alignment .

Discussion on Paper No. 147,
“An Adaptable Steel Centring for R. C. Bridges.
By
A, NacrswAkrA AYYAR,
Nepday, Janwuary 15, 1950,

Stri Thirumale Iyengar (Chairman) called upon the Aethor,
Shri A, Nagoswara Ayyar, to introduce his Paper for discussion.

Shri A. Nageswara Ayyar (Author), in introducing bhis
Paper. pointed out some printing mistakes (see footnote). "

While porusing some of the tenders for reinforced concrete
bridges, the Author had found that the quotations for their
tonstruction, when comparcd 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
oxtent, traced to the abnormal rise in the price of timber for cent-
ring.  'The alternative was to provide steel contrings 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 he
¢ontinucd even during floods. Military bridges of the Hamilton,
Bailey, or Inglis types gave a clue to the analogous design

for trusses required for contrings.

About December, 1948, the Author suggested to Shri Brij
Narayan of the Central Roads Organization an outline of a design
[or steel centrings.  Shri Brij Narayan gave some valuable
8iggestions and desired that the Author should work out the details
and produce a complete design for scrutiny. The design was
"li'cordingly worked out, but, owing to his pre-occupations Shri Brij
‘\“““".Yﬂ‘n could not find time to scrutinize it hefore his retirement.

The design was, therefore, submitted as a Paper for the pre-
sent Indian Roads Congress session for general discussion.  As it
was then already late for submission of Papers. several portions
Which required claboration could not he scrutinized.  For instance
N page 274 para 7, there was the bald statement that the design

L LT Y | Lc piges 273 to 201 of Valumo X1V of this Jogrenal of tho
Tadinn oy Corrass, Docombor 1049,
T tin P 280, Hnos 19 and 21, for 120 in, ol 185 iney in Hoos 21 ol 226

Mstowd o 1% roud L8 and instead of 137 voad Ld7. I dine 23, for 68 tons read
B3 e i Tine 27 instend of tho worls oo ni?? youd “are A, B, ond B, K 2.

,”” o 251 fine 14, there should havo boan & fall siop aftor the werd “side’?,
The words “Unitormly disgributed?” should have gonu ts the noxt line.
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could be adapted for use on other types of bridges and other
spans  How this could be done was not explained.  Asit was felt
that this claim might be disputed, the Author had placed on the
table skotches and calculations showing how the adaptation could
be made for spans of 30, 60, 50 and 100 feet, whether for howstring
girders, for T-beam structures, or for cantilever suspended spans.
Ior spans below 30 fect the cross girders could be dwectly used.
[t was assumed that the loads would be ascertained and
stresses caleulated by a gualified engineer before adaptation.

The Author went on to mention a few of the salient features
of the design The stresses in the menmbers of the lattice truss
with three ticrs for 130 feet span were n-determinate  and
there were differences of opinion about their determinat'on,  T'he
stresses were caleulated assuming the lattice sirder Lo consist of
three independent girders ABC DB ——— A DO Dl —,
and A,B,C, D, },——, cach with its own loading and adding the
strcsses for the members common to all the three.  This
necessitated the assumption of the termporary supports for the
trusses at A,, A,—— and distribution of the reaction stresscs at
the assumed supports to the members betwceen those assumed
supports and real supports at A, and K.

Mesgrs. P. 8. Subramaniam and G. Serangachari had caleu-
lated the stresses on the assumption that the shear stresses at any
point were shared equally by the inclined membors on account of
their symmetry. Although the stresscs given by these two
methods did not differ very much, there was substantial variation
in some of the diagonals. For safety, the higher of the stresses
given by the different methods was adopted for any p;u‘ti(-’ul-nr
member. o

The cross girders supporting the deck formny at vach panct
point had been designed as two units so that, after conercting tho
deck, centring for euach panel could be cased and pomoved
separately.

it way very l.mp({rtamt to use un adequate mumber of bolts
for each joint taking into account the maximum sfresses

Shri E. A. Nadirshah remarked that the cost of centring
was 4 major item in any R.C.Cobridee construction ,],’0 ww:
on this item, it was no doubt worth considering the liti'it “-'m(i
cheapness of materials other than timber for {hiy pur )os‘c' 'y\f“,cl
would probably serve to this end better than any Oth}er "].M:Ti:”.

According to the Author the centring desor ;

Lo, . g deseribed 2 Paner
had been initiully designed for w150 ft gpan )br()w::/rit:l'? {i:'ll;((\‘:‘
bridge with a 22 {t roadway but could e adapted for use Sn%othor
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types of bridges and other spans. The speaker questioned the
adaptability of the same centring for greater road widths and
enquire: whether this type of centring had so far been used on
any bridge constructions in India,

No moenbion was made of the lateral pressures excrted by web
conerete in the arch rib,  Probably these were to be resisted by
the wind braces on the top and cross girders at the bottom of main
girders. Shri Nadirshah wanted to know how the lateral thrusts
from the arch contring affected the rigidity of the main girders.

The manner of conneeting the cross girder to the main girder
Wi not described.  The cross girder wag at & level below the
!’O_N()m boom of the main girder and thercfore the bolts at the
Joints would be in direct tersion.

Neither the toxt nor the drawings made it clear whether

tilmbber shuttering was to be used for supporting the concrete road
slab.

Shri Nadirshah suggested that a comparative unulysigrho‘uld
be made for this type of centring and timber centring, pakmg into
consideration the depreciation on both in order to give a rough
idea of tho actual nott cost of centring to bo included in the total

cost of the structure.

In his opinion, however, the utility of this type of centring
would bo a8 muximum where there was a heavy programme of
hridge construction in any arca. The cost of the centring for
three conscoutive spans would be justifiable even in the first stage
of construction and would ultimately be much less than the expen-
Bew incurred on timber or any other similar type of centring.
,}f"ﬂides the case of operation the type of centring described in the
Paper would eliminate a lot of congestion which was a common

feature of timber centrings.

Shri K. A. N. Chetty, thanked the Author for writing the
wper at 4 most opportune time when the country had a heavy

}“'“]ging programme in progress.

According to the Speaker one important recuigite of any
structure crected to serve as centring for R (" work was tl\f\t, it
should be practically unyielding. fhe structure under consxfier-
Uion was bound to undergo some drflection under lpud. The
question naturally arose as to whether deflection obtuining during
actual execution had been calculated. The expected deflection

had to he provided for by guitable camber 8o t.hat the centring
might, tnke the designed shape of the bowstring girder, and cnsure
the appearance of

that the finished superstructure did not present
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having srgged. The Paper did not mention any such cambet
having been provided for in the girder. The provision of cimber
might present practical difficultics having regard to the objective
of standardisation and interchangeability of parts. It was, there-
fore, degirable to think out these details also and standardise

them.

The intermadiate horizontals had been left out of account in
caleulating the stresses in the dingonals. This might have appeared
to be a safe procedure, bhut very often a redundant member was
the canse of many unexpected stresses, After all, without the
intermoadiate horizontals, the structure was roduced to a big
Iattiosl uirder, and in such girders the stresses in the diagonals
were ofton calculated by assuming that the shear at any section
was wholly taken up by the diagonals in tension,  The Speaker
suggestod that the offect of the horizontals should be studied in
some dotail before assuming that it was safe to omit them in

stress caleulation.

Thon there was the all-important (uestion of crection. Unless
the mathod was made simple and codified as for the common type
of military stractures, there might be difficulty. It was presumed
thal the girder was to be bhuilt up section by soection on the bank
and movod forward into the span on specially designod cribs.  Tf
guch was the case, it appeared that the part of the lower hoom
gusiets projecting down might be a source of interference.

Ono of the objectives kept in view in designing the centring
was that it should be capable of being moved from span to span
without boing totally dismantled. It would be interestin Pm
know what method the Author had in view for moving the ;;irgdo‘r.

tonsidering the huge size of the steel membars and the enor-
mous woirhts involved, attempts should be made to | the onor.
natives which would be lighter to handle. The maip Ui\m;e c;f H‘m
enormoiis sizes was that the whole length of 150 feet was proposed
to be apanned without any intermediate supports [é) ceprmin
situations it might be economical to provide one or 'twr) au : ts
for the centring from an RO C. Crib or even & well g P};{Ort
sufficient depth to take about 100 to 200 tons load. unk to

Alternatively, if the whole centring were designed in pai i
fours so that 2 combination of two or four of these truss p‘“;a Ol:
the load for 150 foot spans, it might be possible to r:(}es 0;)
sizes although it might invlove an overall inerease i ("tl}llcet t ‘P]
weight.  Callender Hamilton units, when "mi‘l‘ﬁlvis'ed‘ fr(’;r elc ot
were used in as many as cight lines and this Account | ?"“ ring,
being of smaller sections. od for their

>
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tak Shri P. S. Subramaniam suggested that the design 'should be;
l() en as a typical onc as a code of practice for roa('i bridges hac
een evolved, and widths and other details standardized.
brid Some years ago a timber truss had heen adopted for 2 similar
tidge in Madras across one of the rivess in the Tinncvalley district.
1€ 8pan was only 40 ft and the design was 2 simple T-beam one.
(;mlf)ler trusses wore adopted because the river was subject 10 sud-
% : OOdE.} without even a few hours notice. 1o avoid thg risk of
e Scent’n“g being washed away timber trusses were designed tf}
the “ﬂpported on the piers, so that the work could proceed even
half oods came overnight. [t was seen that the cost was gmbolut,
that of centripgs built up from the Led of the river 1 the
Wsual manner,

ated in the Paper
ant perhips a fow
tear, etc. This

he transported
cost

!

id nmtle speaker found that the costs a8 calcul
mem};) “provide for roplacements of bolts, nute.
wag O)rs also to cover loss in transit, wear and
l‘omn(,]cces;l,ry as this typo of truss was meant to o
had II"""CG to place and used over a number of years. l-el‘ ost
tieat, cen worked out to be Rs 54 lacs. qumal)y, for or¢ ;111;;‘\
t er centring erected from the bed of the river for a spun @ this
YPe of 150 ft., tho cost would be about Rs 8,000 to Rs. 10.000.
t this steel truss was to be more economicul than the orthodox
IPe of centring, it was necessary to have & repetition for at least

0 times, ’ AT

12 tons) for one 8pan
{wo main  trusses. the
rected. Assuming
the cost would
gone into

exc@m the total weight of steel work (2

bml«lm for 130 tons i.c., the weight of

Manee would have to be dismantled and  re-¢

coﬂl'n40 per ton for dismantling and re-erection, .

ef ¢ to Rs. 3,000.  All thesc details would have to be
ore the design could be put into use.

The Author had mentioned that the trusses cuuld be rolled
&Om one span to another. In the sketch attached to the Paper
1€ gusgots projected nbout 3 ins. below the bottom boom channel.
o '® projection would prevent the free movement of tac trusses

ver their roller bearings.

P Shri 8. B. Joshi was greatly interested in the very original
“Per submitted by the Author. He said that the importance of
inle“ aper lay not so much in the girder that had been deexgneq. as
in u:e very concoption of such a centring. Apart from the saving
sty © cost of centrings there were many other aspects of the con-
e\?'ktmn of bridges which made the use of centrings of the type
g 18ed l{y the Author obligatory. Many rnvers in the Deccan
T0 Bubject to floods in the construction season during Decepper
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and January and centrings supported from the river hed were likely
to be washed away during these months. Secondly, when cen-
trings 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 monsoon months. So the centrings of the
type proposed by the Author were undoubtedly useful to bridge
engineers.

The speaker had devited similar centring units for the bridges
constructed by him in the province of Bombay. He had prepared
centrings adjustable for any span upto 45 ft. In fact, his men
got trained in erecting such centrings during the monsoons when
the river was flooded. They, first of all, erected a sort of suspen-
sion bridge by connecting the piers by two wire ropes with «
timber platform running on these wire ropes. They then erceted
centrings firstly by loose bolting and tightened all ‘the bolts after-
wards. This enabled the speaker to zo on with the concreting
work during the monsoons.

The question of deflection of centrings was very important. It
would he necessary to load the centrings by sand hags of weight
equal to the weight of the concrete and then to remove the sand
bags gradually as the conereting progressed,

Shri Joshi requested the Author to study the question of huck.
ling of these girders during the time they were rolled fron, one
span to the next.

In the Speaker’s opinion, Shri Joshi suggested that tho 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 haq po’tentiwlities
for effecting considerable savings in the cost of contrings Tl;é two
concrete arches along with the suspension tie bars could firat Lo
erected and the arches alone concreted. The whole of the centrin
could then be supported from the two arches, ‘ .

Shri B. N. Shenoy noticed that the cost of Rs. 61 lues was
for the supporting structure only. To this it was nccéss;lr' to u(‘ld
the cost of erection and dismantling and the cogt, of the ghgu@,in ;
brackets etc. Also there was the cost involyed in holding up th%
trusses with guys during their movement from one s (Lﬁ {o the
next after the connccting cross-girders had been remg(vul The
gusset plates could move in grooves in the cutwaters of th.‘ yiers
when the trusscs were rolled forward. ob they

Shri M. Meeran enquired whether it was

a8 8u ' ihe
Author that these adaptable trusses shouid be mg.%x?fftletiulr)gdtll)w
the Government and let out to contractors at some prndetermine();
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rates?  The cost of these trusses being 80 high, no contractor
would venture to invest so much amount unless he were assured of

& 8uccession 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 o real want hecause. in many cases, where bridges of one or
tWo spans had to be built, it became necessary to purchage a lot
of material for centring.  For instance if a bridge of a single span
OF 170 foct of the bowstring arch {ype were to be built, it would
be practically impossible for any wooden centring to be construc-
bed at w cost of anything like Rs 8000 as suggested by Shri
Subramaniam. Insuch a case, the cost of centring for a 150-ft
8an would not amount to less than Its 30,000,

There was ulso the further difficulty of constructing a bn.dge
O nriver like the (fodavari which was subject to floods during eight
Months in the year, The height of the piers from the bed of the
TIVer to {he underside of the girders would be anythirg up to
50 f To huild up supports from the hed would be a very formi-
duble task and the cost would be considerable.

Shri Nadirshah had expressed his doubts about the feasibility

of the use of 116 proposcd centring for different spans and for
Widths of more than 22 ft. As a matter of fact, most of the
Present hridge designs were based on a 22-24 {t width of roadway
overthe bridye.  Bridges of more than 24 ft roadway were no;
contemplated in the mofussil arca and consequently this stnr)d‘ar]
entring would bo suitable for most of the bridges. 1In Muplclpt}t
Areas whiere four lanes of traffic or possibly more were required, 1
Yould Lo more advantageous to have two bridges side by sideso
that the trafiic could be segregated.

_Nhri Nudirshah had doubts about the capacity of trusses to
Te8ISt 1he Iaferal pressure of wet concrete. The lateral prc ssurefof
Wel concrete in the arch rib would be small and the form “'Ork ;)(’i'

¢ arch rib had been designed with heavy channels which ;‘ Oube
A5C care of the lateral pressure. ‘These channels were tob c
tached (o the horizontal wind braces at the panels and elt.e
Yould ho no lateral pressure on the trusses from the wet concre

. that
®Ing laid in the forms. 1t would be found from the fgh?;sexery

170 were Iateral wind braces connecting the two truss ddition
Panel joint at, (he top and cross girders at the bottom. ”Ina mild]dle
s, oy indicated in the plans, wooden bars in th for the
STved to gtiffen tho girders and also formed the supports fo
areh rip,

20
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Shri Nadirshah had suggested that comparative costs of steel
and timber centring should be worked out to prove the comparative
cconomy of the steel centring. The Author pointed out that tho
adaptable centring described in the Paper enabled Engincers to
stock materials from which a selection could be made for hLuilding
up a centring for any type of reinforced concrete hridge up to 150
ft span and 22.2% feet road way conforming to Indian Roads
Congress standards. A 150 feet span bowstring girder hridge wus
choson for purposes of design as centring for this would give
sufficient materials for any type of bridge commonly met with.
The proposal to stock centring materials would be akin to stocking
tools and plant for use when required. Owing to the varied uses
to which the materials could be put, it was diflicult to work out
the cconomics of the stecl as compared to wooden centring. The
economics would, however, be worked out ar far as proctieable
and published in a supplementary Paper.

Both Shii Chetty and Shri Subramaniam had rveferred
to the gussets projecting below the bottom bhooms by four
inches. 'These were necessary because the booms wcere to he
connected by channel bars which had to be holted to the extended
gusset plates in order to give sufficient continuity and «tiliness to
the bhars. When the trusses were moved horizontally i, was
necessary to ensure thiat the whole weight of the gi!‘(l(‘;‘ﬁ did not
come on the channel bars themselves and 80 it wax necessory to
msert wooden bars at the bottom which would project, below the
gussets. These wooden bars would rest on rollers and would
take the stresses while rolling out from one span to the noxt.

b"uch timber supports were necessary cven in the cage of
Hamilton or Inglis trusscs so that no parts of trusses should be
subjected, inthecourse of erection, to transverse stresses for which
they were not designed.

_ Shri Chetty had said that the huge girders could be veduced in
weight and cost if central supports were provided and  the units
quq for smaller spans of 50 or 60 ft. The Author had dealt with
this in the Paper where he had made it clear that 1t was not neces-
sary to use all the three tiers always (vide page 277, para 21) One
or two ticrs could be used according to the rvquiromm;fu}nf the
case.  This would reduce the weight of the centring by abiut ono
half and make it quite handy whenever it was possible” to provide
intermediate supports hetween piers. ]

Typical methods showing how the materj i
st : rials of the centring for
a l?;().feet span bowstring bridge could be utilizcd for lmih]ini; up
({)?Eglngséor other types of structures and for different. spans had
>en worked out and placed on the table. Theso would bo ampli-
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fied ind published in the Indian Roads Congress Journal at a later
date, he hoped.

The question of deflection had becn raised both by Shri
Joshi and Shri Chetty; possibly they considered this to be a
truss with pin joints.  Owing to the lavge number of bolts «t each
panel joint, the trusses would act s if riveted.  The amount of
deflecting would Lo slight and  might be allowed for in the formn
work or by means of wedges. The method sugzested by Shri
Joshi to load 1he centring  and to remove  the load us concreting
procecded was practicable and could be generally adopted.

Stiri Joshi had suggested that the arches and ties of a bow-
string bridge could be cast first and utilized to eupport the ceut.
ring for tho rest of the structure. This would be possible if one or
two spans only were o be constructed and time were no factor.
Normally, it would entail considerable delay as the arches and ties
would require curing for two weeks: great care would be required
at the junctions of cross girders and ties; and overhead charges
would be heavy. It would not be economical especially when a
number of similar spans had to be constructed.

The comparative lightness and case of erection of Callendar-
Hamilton trusses had been adverted to by Shri Chetty. 'Those
trusses were (lesigned to take only very light loads apart from
their own weight. For a 140 ft span, the girders weighed 7' tons
and the total weight they could carry (including the timber deck.
ing) was not more than 75 or 80 tons, whereas the loads cont>mp-
lated in the present design were of the order of 950 tons. To take
ap this load, Hamilton girders weighing 300 tons would be requi-
red. The trusses as designed wore stronger than Hamilton, Tnglis,
or any other of the usual 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 be used for build-
ing contrings for any type of bridge up to 150 feet span.

The Aullor agreed with Shri Shenoy that the cost of trans-
port, erection and dismantling, and removal buck to stores had to
he provided for in the ostimates for the bridge in which the cen.
tring was to be used.

The question had heen asked whether it was intended that
coniractors <hould have these centrings madce. The Author sug-
gested (hat cach State Government should own these. treat
them as tools in stock, and issue them to work as required, on a
fair ront, whether a work was done departmentally or on contract,
or by any other agency.

Why o 150 {f span  was chosen for the design was that the
Godavari bridge to be constructed wouldl have about 60 spans,’
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150 feet. Several other smaller bridges had to he constructed for
which many parts of 150 feet span trusses could he used It
would ba a real source of cconomy 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. Wkhile 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 ncarly
fiftyfive 150 ft spans of bowstring type had been started and such
a centring would be oxtremely useful therc. 'There were various
details which had to be worked out as regards {he joints, and some
special arrangements had to be thought of for moving the girders
over the 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 Tndian Hoads

Congress.

In working out the sections of the membors of the trusses
the Author had taken the safe stress of structural steel as  tons
in tension and 7% tons in compression. These ficurcs seemed to
be a little on the high side considering the fact tl;w the members
would be subjccted to a reversal of stresses and wca;‘ and t(ﬁr
The factor of safety allowed might have to be o litthe higher, o

WRITTEN COMMENTS.

Shri Fateh Chand, in his written conment
the Session, referred to the Author's statement that tho cost of
timber had gone up to 4 or 5 times of pre-war ”‘i(‘(,“; ) /l f‘[%t‘}”
oost of steel had only doubled. TIn Uttar Pr:uloq{] ilt"w,w i ot 10
According to t‘he_ P. W. D. Schedule of raies znlnly in ll‘(lf;l n\() ]:mt
too, the psuzml price of timber had gone up by about ‘)(!(l»v l?.m' (,t
only while steel could not be had in the open .”]”‘l'ket‘ ‘ per ?('.n'
less than fc_mr times the pre-war rates. Steel wasg Ylét .)r ‘l.’lll.\)lrll”t?r(-v
Local Bodies at controlled rates even for the most 1‘1;;:[;& t;v)oikso

To talk of a stecl centri "
in the realm of theory. ng under such conditions would he moving

g recerved after

The handling and the carta

' AN ¢ ge Of th) . v
certainly be difficult and relative]y cos“v‘:hit?i(i.l“](.?r[]lt,mm 1(wnu}llt'l
rouds and when there were fow 8pans to he con(:;w»tidml It“t\(\»'u:

neither practicable nor economical for small units liko *Looal
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Jodies’ to resort to steel contrings. It could he useful to big
engincering Departments and business firms only und there too
when bridges of similar design werc to be constructed in large
numbers.

Non stoppage of work during floods and economy in time
were the two chief advantages of such a type of centring.

AUTHOR’S REPLY.

In his written comments Shri Fateh Chand had pointed
oub that timber had not increased in price to the same extent as
steel and that there would be no economy in the use of steel for
centring. This might possibly be so near the Himalayan regions
where perhaps timber remained cheap. In Madras, Casuarina posts
largely used for supports for centrings, could be had for about
s 10 per ton in pre-war days but at present they could not be had
even for Rs 60 per ton. (ood timber scantlings sold in pre-war
days at Re1-8-0 to 1-12-0 per cft. but they are not now available
for anything less than Rs 6 to 8 per cft The controlled price
of steel which was I8 7 to 8 per cwt. pre-war was now Rs 16 per
ewt. Ior the small spans which Shri Fateh Chand obviously had
in mind, a few cross girders and plates would be all that were
required as centring. These could be easily selected from stock
from a nearby P. W. D. store where the materials for the proposed
adaptable contring would be stocked if the scheme were adopted.
No doubt, for such petty works it would not be economical to
convey steel centring parts over long distances. The economy
of steel centring would be apparent only when many large spans
had to be constructed and the centring could be repeatedly

used
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SOUTHERN

\
urmah-Shell will be
L
glad to give you free technical” \A’D IN 194}
advice on the use of Bitumen
for your road development
programme.

BURMAN-SHELL 0IL STORAGE & DISTRIBUTING CO. OF INDIA LTD. (Incorpor ated In England)
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REINFORCED CONCRETE ROADS
Pre-war Roads that have carried Heavy War Traffic

The heavy demands of wur-time traflic huve proved the strength
and lasting qualities of REINFORCED CONCRETE ROADS.

Even with roads constructed long before the war, the amount spent
on maintenance has been negligible.
The use of Reinforcement means—
Saving in Cost, Labour uand ‘I'rans- Reduction in the Number of Expan-
port of Materials, sion Joints.
A suitable reinforcement gives oyual Roiuf . .
strength with ome-half the thicknoss of oinforcomont permits the construction of
eoncrete, longer bays with consequont reduction and
Prevention of hair Cracks Developing  °¢Onomy in the number of expansion jointw.
into Major Fractures.

Reinforcement. limits tho contraction
oracks in a concrote slab and provents fine
cracks developing into major fractures,
with subsequont spalling of the conerote.

Reduction of Corner Cracks in the
Slab,

The addition of top reinforcemont at the

corners of slabs) prevents cornor epacks.

London]Eastborine Koad
A complete concroto roud reimnforenl This rod | 3
with BRO Pabrio, Construoted in 1036, b e owisied bavy B

traffio without any maintenance eost,

ot

REINFORCEMENT - CONCRETE

-30

separate rods

v

is the easier to handle 7

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 « wingle physically connected unit made
of the best steel available for concrete reinforcement.

Tt e equivalent 1o, on the average. not fess than thaty separate
rolled steel rods. The labour of handling it is less than 1 10th the
labour of handling roda and the supervision required for correct

placing is only a fraction 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. (Incorporated in England,
SOLE AGENTS.
CALCUTTA-BOMBAY-MADRAS-NEW DELHI
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GANNON, DUNKERLEY & CO., (MADRAS), LTD,

CIVIL, SANITARY & CONSTRUCTIONAL ENGINEERS

NEAR MADRAS

TRUNK ROAD,

GREAT SOUTHERN

CONPHALT ROAD

A\ L oncrete for every traffic need

Whether it be to gec your agricultural produce
W 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.

¢
QA

\ \“'f,
£09 \J

&
%

et il

St V10k

CONCRETE (S THE ULTIMATE LOW COST ROAD.

THE CEMENT MARKETING CO. 0F (¥BTA"LTO.
sates manacers of Ttoe ALC.C. (10,

. ADTS Car ot 4
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BITUMULS

COLD BITUMEN EMULSIONS REQUIRES - ARSI A1

¥ MOTION

NO HEATING
« Direct From Drum To Road ™

For construction of =

ROADS } /| QW
FOOTPATHS T A\
ASSEMBLY AREAS - l’( R
RAILWAY PLATFORMS ZE S SRR )
AERODROME - RUNWAYS WATTS “MICROPTIC" LEVELS

Spray pumps and ex-service supervisors provided The B 131 Microptic Level includes:—
free for all major works DIVIDED CIRCLE made of glass which is read

through a conveniently situated microptic eyepiece.
Full Particulars and Technical Advice from :—

BITUMEN EMULSIONS (INDI) LTD.

Head Office, Factory  Laboratory:
7/1 HIDE ROAD, KIDDERPORE, CALCUTTA. .

PRISM SYSTEM for reading the bubble by the
coincidence method.

METAL CASE into which the level locks. and

which ensures its protection.

SOLY 1GENTS:

PAKISTAN FACTORY Associated Instrument Manufacturers (India) Ltd.

LAHORE CANTONMENT.

274, Hornby Roud, B5, Clive Buildings 76, Queensway
Telegrams:— BITUMULS., . 0. Box 119 P. 0. Box 2136
BOMBAY CALCUTTA NEW DELHI
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1 2, Waterbound macadam __,
t 3. Adequate soling.

4. Stable formation. _

A
N L

‘t"t;’:;:;:":{oamson & CO,LTD. TAR PRODUCTS

6, Lyons Range, Calcutta,1_ ( |935 ) l.l MITED
yorr

xi
MILLARS’
MACHINERY
Concrete Mixers—Tilting and non-Tilting Types.
Asphalt Mixers—for ot and Cold Mix.
Roller Pan Mixers—{nr Mortar.
Diaphragm Suction Pumps for eifective lift up to 25 it
Self-Priming Pumps {or handling Scepage at lowest
possible cost.
‘Tower Hoists for speady construetion.
Complete Wellpoint Pumping Equipment for dewateving=
the only suceessful method of combating running sand.
TINMBIER
HARDWOODS - SOFTWOODS - PLYWOOD=
MILLARS’ TIMBER & TRADING CO., LTD.
t INCORPORATED IN ENGLAND)
Victoria House, Victoria Road, BOMBAY 27.
Telephone: 41077 Teleqrams: JERRAH
Branches and Agents thronghont the Werld.
P

THE BRAITHWAITE BURN AND JESSOP
CONSTRUCTION COMPANY, LIMITED

P-13, MISSION ROW EXTENSION, CALCUTTA
ENGINEERS AND CONTRACTORS
GENERAL ENGINEERING CONSTRUCTION

INCLUDING
BRIDGES, JETTIES. PIPE LINES, FOUNDATIONS,

ETC.

Sole. Liceasees in India for
FRANKI COMPRESSED CONCRETE PILING
AND
“SCREWCRETE"” FOUNDATIONS




“COLCRETE PROCESS”

ROAD CONSTRUCTION BY THE

J. C. GAMMON LTD.

AGENTS IN INDIA

BOMBAY-1.

HAMILTON HOUSE

on the road to progress

Steel links Indid’s z"roni‘z'ez's.....w

{
!
I
[
’
'
!
!
!
]
¢
]
'

Bridpe over the Tiss

A Dew 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 months ahead of sche-
dule,

Cne of the many
pile bridges und_ o
expedite FORSHIUCtORy

This achievement was made

T ke Lyt trabu

possible by 7,000 tons of Indian Steei
. o - - —_ - oomes &

in addition to the- track rails,and by Stesl

-_—

in variou; o!{m ‘or:ns 'A'A
STEEL

158, NETAJ: SUBHAS ROAT

a1 CUTTA,

THE TATA IRONM % STEEL COMPANY 1IPAITED. WEADL Dali- OFFICE . .

—
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\\\\\\““‘AT e weAne "

~ OF THE LIGHTING INDUSTRY

. . %

INARES B L
MALAVIYA BRIDGE—BENARES |

RLY.. Consists of 7 Main Spans of 350 ft-

' : : and 9 Secondary Spans of 111 ft. and
Philips have been at the heart of the Lighting iios two B. G. Railway Tracks, ®
1 carrie . .
Industry as manufacturers and suppliers of Lamps

. 25 ft. Roadway and two 4 ft. fnot]mth.s.
and Lighting Equipment for nearly 60 vyears 3 I By e e e the. s

Girdors nnd Sway Brasing of the 350 ft.
Ciive Works.

Consult Philips Lighting Service Bureau
on all lighting problems.
This service is at your
disposal without any

obligation an your part. BRAITHWAITE & 009
(INDIA) LIMITED

"PHILIPS ELECTRICAL GO (w10 CArcUTTA

PHILIPS HGUSE, HEYSHAM RCAD, CALCUTTA-20
Rranches.

- DELR) LUCKNOW — KANPUR _ PATAA

Bpans was fabricated | at our

BOMBAY — maDRAS

Lo s e ey ..
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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 PARTI
Please Write to:— CULARS

MESSRS. MCLEOD & CO., LTD.

3. Netaji Subhas Road,
CALCUTTA.
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eep tilling with a chisel cultivator os shown above increases the |

ates and loosens the soil to @
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v ’ ’ )
y N T, (",)v(‘f,,ﬂ’),ﬁ,m,w,,u,.. A

soil’s capacity for storing water. It penetr
depth of up to 15 inches, thus allowing the roots of the next cro
from the earth. Deep tilling is essential
y needs,

The chisel cultivator is being pulled by o ‘Caterpillar® D4 Tractor. This
48 h.p. track-type tractor is easily controlled by one operator orly. The
famous ‘Caterpiliar’ 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 it at fullest efficiency wherever it may be working.

p 1o

obtain the maximum nourishment
if the land is to produce the amount of food the ration so urgentl

Qur agricultural experts con advise you fully—without obligation—on
your particular requirements. Get in fouch with any of the distributors
listed below. And remember— Caterpillas’ equipment is more readily
avoilable these days. They can offer you very favourable delivery dates.

-
I
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@ saferons
ENGINES

‘ T o YRIBUTORS IN INDIA
CATERPILLAR s S ELNS

BOMBAY CALCUTTA
LARSEN & T RACTORS (INDIR) WILLCOX
Lll‘ﬂl'l’E‘()!uB“o ! LIMITED (BUCKWLEH; -INDIA)
323

‘ P. 0. Box Ne. 278

P. 0. Box No.

A..vc;,‘—E-'.»—

. P. 0. Boa W 619
SALES AND SERVL
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WARSOP

ROCK DRILL

The most modern

self-contained One

Man power-tool for

. Stone Quarrying

. Surface Mining
Prospecting

. Trenching for power,
water & sewage lines

. Breaking concrete &
general demolition

EENFORD

CONCRETE MIXERS

W AW~

Mixers from § c.ft. max.
input and 3} c.ft. max. out-
ut to 10 cft. input and
c.it. 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.

- 0000

Apply for details to:-

. - i j Also af:
[ ] " N b
| Garlick £ Co.Ltd.
AR N Colmbatore, Madras,
—_— B g : and New Delhi.
. VACOR CiRcLE ROMEAY]

SISTA"S-G-15-8
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Modernizing Earthmoving

There is today 4 great need for modernizing earth-
moving equipment and methods. We as exclusive Dis-
tributors for R. G. LeTOURNEAU, Inc., earthmoving
equipment can offer you the latest, maost highly deve-
loped, high-speed, cost cutting machinery in the entire
industry, Where speed and economy count most, there
vou will find TOURNAPULLS and TOURNADOZERS. In
addition, our expertly factory-trained mechanics can
offer you up-to-lite maintenance and repair service,

ASK JACKS.

Wtlam Jacks o o [td.

EXOL - DISTRIBUTORS FOR R. 6. LeTOURNEAU, Ine .
\ G - EARTHMOVING EQUIPMENT.

nucu'gnz BOMBAY MADRAS

G2~ , B/
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