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Mr. G. M. McKELVIE, C1E, O.B.E,, L.5.E,, President 1951-52.

Mr. McKelvie'was born in February 1896 and received his education at Allan
Glen’s School, Glasgow and (lasgow University. His practical training included
periode totalling 23 yesars mostly in a bridge-building firm in Glasgow, He. also
served in the army for more than three yeats in the first World War,

He spent the first 17 years of his service from December 1920 in the Central
Provinces (now Madhya Pradesh). During this period he was responsible for the
design and construction of many roads and bridges and had considerable experience
of buildings and water works construction and famine operations. He compiled in
the Central Provinces, Specifications for Roads in 1927 and tbhe C., P. Scarcity
Manual in 1932, o

His services were placed at the disposal of the Government of India in 1938
after which he was employed on the construction of buildings, roads and airfields
throughout India, Daring the Second World War he organized a large airfield
construction programme in Eastern India. He was appointed Consulting Engineer
(Roads) in 1943 and Road Development Adviser and Jotnt Secretary to Government

in 1950. He is a foundation member of the Indian Roads Congress and a full
member of the Institution of Engineers (India).



INDIAN ROADS CONGRESS ,)

'NOTICES AND ANNOUNCEMENTS

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

. The next General Session of the Indian Roads Congress is
likely to be held sometime in January-February 1953. The exact
date, place, and programme of the Session will be communicabed

to Members in due course.

2. Procedure: Memnibers who intend to contribute Papers
on any subject connected Wwith Highway Engineering .aze
requested to intimate the fact to the Secretary, Indian Roads
Congress, and to send a-short gynopsis of their proposed FPapers
ag early as possible. =~ - T o Co Tk

On receipt of acceptance of the subject matter “of the Papet,
the Member concerned should send his contribution to the
Secretary, Indian Roads Congress, complete in all respects and
with original drawings, photographs, etc., as and when ready.
At least three copies of the typescript matter should be sent,
typed (double space) on one side of good stout paper 0

size.

3. The complete Paper, if intended to be read at the next
Session, shounld preferably be submitted withip the next four

months, but not later than September, 1952.

From past experience it is observed that most of the Members
send in their contributions at the last moment when t
Office is busy on work connected with the Session. As it takes
a long time to get Papers printed in the Journal and as itis
desirable that members should have time to study Papers well in

advance of the date of the Session, it is hoped that Members will

make an effort to send 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 engineers are particularly requested to
contribute Papers which, if required, will be suitably edited by
- the Indian Roads Congress Office before publication.

f foolscap

he Congress -

e
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5.

8. The Council h

one Medal in any year or to withhold the aw
year without assigning any reason.

7.

SrxTEENTH SEastoN—S1MLa—19562

Medals : The following Medals are available for award :—

(i)

(i)

The Mitchell Medal:

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

The Indian Roads Congress Medal :

For Papers considered by the Council of the Indian

Roads Congress to be of a decidedly more than
average merit.

ave reserved the right to award wore than
ard of & Medal in any

Rules and Regulations for the contribution of Technical
Papers an

d the Award of Medals are published on pages 8 to 13

of Volume X VI-1 of the Journal of the Indian Roads Congress
November 1951. ' '
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i

Iamnagar I-Iouse.\
- sShahjelian Road,
T o : NEW DELH!-Z.



T. C. M. R.

A Monthly Review of important and interesting developments in the field
of Highway and Transport Engineering. . .

READER SERVIGE ¢

T.€. M. R. brings to you every month :~—
1. Original articles of Indian interest :
2. Abstracts and Extracts from Foreign Journals; .

8. Technical information on Highways and other matters :
4. Reviews of new books ; ’

5. Interesting Mathemﬁah;xl’robhms :
6. Information about ioal Literature available i :
BRoads Congreas and Roads Organisation ; e in the Indian

4. Adverbiséments of firme dealing in Engineering Materials,
CONTRACTOR SERVICE :

1. Particulars of Works sanctioned on National Highways,
\ 2. Technical Information.

' 8. Advertisements of firms dealing in Materials and Plant.

ADVERTISING SERVICE :

T.C.M.R. Carries your message to every person who matters

vis.: Central and State CABINET MINISTERS, Seoretariesand
Advisers ; '

Chiet Engineers and Superintending Enginoei—g in India; man
engineera dealing with all branches of Engineering. y ot#er ‘
HOW TO GET IT: .
Post the card below.

Annual Subscription >—~Members of the LR.0. snd_Subordinate

Engincering
Staff RBs 8- (Post free within Indi
Othors Rs 14)-, - b in, and Pakistan.)

Cut along this line,

o e ot S o o

SUBSCRIPTION ORDER '

TRANSPORT-COMMUNICATIONS MONTHLY
Dear 8ir, ,

I would like. to régister mypolf as a subseriber to the « TRANSPORT.
COMMUNICATIONS mlg;).NTHLY BEVlT!W » for/ono year § beginni}'g
4+ 1 am remitting® Rs 8-, Rs 14)-*+

+ Please send me the first issue by V.P.P. tor Rs é]-, Ra 14f-+

%+ I am entitled to the comcession rate of Rs 8f-
of the L. B, O. | sn Engineering Subordinate, -

MATL TODAY
REVIEW

» a8 1am a member,
)

NAME (Block letters), e
- Address.., Terstessessace

Reeovasiracnger

LA AL LT LT T T Y TPy S T PPy Seteet caenow e . ’
“aevse sl sotnne sasvannn

wos L .
ATt teiereenainetviorssennsenneas

‘ N Signa
3 i’::au tfl‘:‘ in mon‘:: from :hieh you wish to nnb.g:ﬁgro.
mittance may be made by M. O, - :
or Crossed oheque. - v, but preferably by orossed postal order
** I B. 0, Momber aud Subordinate Engineering : N
1 Please strike off portions not r:qnireg.m - mﬂ"‘“i‘ Pay Re 8/- only,

e e e 2 e et e}
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II. WORLD PETROLEUM CONGRESS

1. The Fourth Session of the World Petroleum Congress will
be held in 1955 in Italy, most likely in Rome. It has been decided
tentatively to hold the Session from the last week of May to the
1st week of June 1955,

2. In general the set-up of the 1951 Congress at The Hague
will be adhered to viz., a fully petroleum—technical and non-poli-
tical discussion, split up into ten sections.  In order to stimulate
and guide the submission of papers a programme committee will
be formed for each section. In addition to calling for papers to
be submitted individually, these committees will invite experts in
the various technical fields of the oil industry to write reviews of
the recent developments in their spheres between 1951 and 1955.
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NI, NEW ADMISSIONS

F THE INDIAN ROADS CONGRESS

ENROLLED FROM 7-3-1952 TO 25-5-1952.

i
Serial | Roll |
No. é No, } Kame,
1471 1616 Hukam Bingh.
42 - 1616 B.S. Grows'.
{478 1817 Tek Chand Praubhadas
Bolakani,
1474 1818 B. G. Gulansni.
1425 1619 ¥. D. Bhandari.
1478 1620 D. N. Gapta.
1479 1621
1478 1822 @. 0. Vijh.
1479 1628 A, B. L. Gollins.
1680 1624 D. N. Gupta.
1481 1635 G. F. D, Gonsalves,
1483 1626 Sheo Nandan Pragad,
1488 1637 B. Satyanarayana,

Kl

Address,

Superintending Engines MNan
porintend! gw ginesr, Jullunduor

. D, B. & R,
JULLUSDOR CANTT. (Panjab),

Executive Engineer, Ferozepur Pro-
vineal Division, P.W.D, B. & R.

Branch, FEROZEPUR CANTT

(Punjab), L

Exzecutive Engineer, Central P.W.D,
Tncharge Famine Division, AJMER,

Agsistant Engineer, P.W.1., B,
FEROZEPOR CANTD. ~ o & B

Superintonding Yngineer, Coutral

ngI:lIi)I' 28, Ashoka Road, NBEW

Executive Bogineer, Cashar Divi
SILCHAR (Assnomy, 1 oo

Yoginder Kumar Mehta, Senior Assistant Engineaer, The Con-

orote  Assuciation of India, 1
Queens Road, BOMBAY-1. '

Saparintending Baginesr, Ambala

Circle, PW.D., (B. & R.
vl s ( R), AMBALA

'Ph; S'I(‘migby of Motor Manufacturers
raders Lid, P.O. B
NEW DELH], o

Chief Engineor, P.W.U. JAM
(Jommu & Kashmirj, ' o

Sepior Hoientific Officer, ¢
oad Research }'nst.itu‘te, ?5’.“31
Okbis, NEW DELH], )

Blhar Enginearmg sﬂr\‘lco, Bﬂdl‘l
N ath Lane Mi th&p( e, P ENA-
) ¥ ] A N A, 1.

Assistant Engiveer (R; h
Ramobandrapuram, Eéﬁ'l‘gﬁgg;):
VARI DIST. (Madras State),
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Serial
No.
1484

1485

1486

1487

1488
1489

1490

1491

1492
1493
1494

1495

1408
1497

1408

Roll
No.

1628

1629

1630

1631

1632
1683

1634

1635

1636
1637
1638

1689

1640
1641

1643

Name.

A. K. Bose,

G, 8., Desad,

Niranjan Paul.

P. K. Parmar,

K. D. Lahkar,
D. P, Mainthia.

A, C. Chakravarti,

Gautam Prasad.

I. D, Mirchandani.,
N. Amanu!ia.
A, B, Gill,

D. V. Rao,

G, Nunda Gopal.

G. 8. Ganapathy.

Mukteshwar Prasad.

Address.

Sales [Engineer, Armco (India)
Ltd.,, 21, Esplanade Mansions,
CALCUTTA-1. .

Deputy City Engineer, Ahmedabad
Municipal Corporation, BShanti
Sadan Co-operative Housing Socie-
ty, Ellis Bridge, Near Sharda-
Mandir, AHMEDABAD-6.

Assistant Engineer (W & B),
Qdlabari Construction Sub-Divi-
sion, P, O. Manabari, Distrioct
JALPAIGURI. :

Deputy Engineer, Roads Sub-Divi-
sion, P.W.D,, Government of Saura-
shtra, Mess Building, RAJKOT.

P.W.D, Engineer, Rehabari, P. O,
GAUHATI (Assam). :

Assistant State Fngineer, Cfo.
P.W.D. Ofice, BHUJ. (Kutch).

District Engineer, GAYA (Bihar),

Distriet Engineer, Dumka, Disirioct
SANTHAL PARGANAS. (Bihar).

Assistant Professor, Civil Engige-
ering, Punjab Engineering College,
ROORKEE, (U.P)

Sub-Divisional Officer, P.W.D,,Bihar,
Yusuf Building, Fraser Road,
PATNA-L, (Bihar),

Assistant Engineer, Development
Sub-Division, ROHTAK.. s
(Punjab) (I).

Chief Engineer, C.4B., P.W.D,, Hyds:
rabad. HYDERABAD-DECCAN.

Assistunt Engineer, Corporation of
Madras, Hunover Honse, Harley’s
Road, Kilpauk, MADRAS,

Divisional Engineer (Hi%hwayn),,,
0()'!”Yi (Nilgiris Distriot), (Madras
State).

Assistant Engineer, P.W.D, P. 0.

DUMKA. (8. P (Bibar).
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Serial | Roll |
No. | No. | Name. Address
1409 1643  Superintondiog Bovtuons o ry
H, R. Gupta, Superintending Engineer, P.W,D
_ Madhya Pradesh, NAGPUR,
1644 N
N. C. Bhargava, Assiiuta.ut Eungineer, Factory Divi-
sion, Rohert intri
) MIRZAPORE, o  Distriet
1501 1645 M, Nataraja
. n. Maunicipal Engineer
) South Indig. " DINDIGUL.
02 1648 i
_ Jobn As Pouptis, Manager, Greaves Cotton & Co,, Ltd,
1508 1, Forbes Strest, BOMBAY., '
1647 M,
Subbarag, Munioipal Engineer, ADONI, Bellary
o Distriot. (Madras State),
1848 8. K. '
K. Bose. Exgcugiri P%niz)ineer, Himachal
rades W.D., 7, Crai
N S radesh raig Dhu,
1649 3 i
8, C. Chakravarti. Assistant Engineer, W. & B,, 21/6A
Mohendra Gosain Lane, Beadm;
oo Street, P, Q. CALCUTTA-S.
1850 N. Majumi
5 B, N. Majumdar, Assistant Enginesr, 3/1, D, L. Roy
- Street, CALCUTTA-8,
8
A 1661 V. R. Denskar, Exrecutive BEuginaer, Dharwar
rrigation Division, DHAR
(Bombay State). AR
1608 i
1688 4, C. Gangnli, Assistant Engineer, (W. & B, 1
Anduiraj Road, OALOUTTA-24.
i i '
509 le@ M, 8. Maitrs. Assistant Bogineer, (W, & B.), 29
Bullygunjo Place, OALCUT A 1g:
16810  jgs4 K. K, Rartha, Chi i .
WK, . of Engineer, T 3
TRIVANDROM, o0 Coohin,
1811 1688 A. K. Aga. Chief Town Engineor, No, g, Offy
N Road, JAMSHEDPUR, (Bifar).
1686 8. C. Javali. Deputy Bnginoer, Bridge Constry
tioniSub-Division, Bhivand, Biry.
riot THANA. (Bombay Stata),
1518 1857 M. D, Kale. Exeoupive Engineer, Execnti
gngmoer’a Blmgalow, PWw 156
_— AIRA.(Bombay Stage), = "
A, Bivarama Piliaj, Agsistant Engineer, P.W.p T
VANDRUM, (Travancore. 600 h'RI-
- 0 in),

K. Jacob Thomas,

Bpecial Engines ;
MAVELIEARA p. .8 k%
90re-Cochin.) » Travage
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Serial . Roll | : .
No. E No. I Name. } Address.

1516 1660 B. D. Ahuja. Executive Engineer, Simla Central
Division, C.P.W.D,, SIMLA,

1517 1661 V. R. Bhatnagar, Executive Engineer, P.W.D., B. & R.
JAIPUR. (RBujasthan).

1518 1682 K. Satyanarayana, Municipal Engineer, KAKINADA,
(Madras State).

1519 1663 H. V. Dhamdhere. Doputy Engineer, P.W.D,, BEUSA-
WAL. (Bombay State).

1620 1664 C. J. Venkatesa Duas. Technical Assistant to the Chijef
Enuineer of Mysore,
BANGALORE.

1521 1665 C. P. Srivastava. Exeontive Engineer, P.W.D., NOW-
GON G. (Vindhya Pradesh.)

1522 1666 G, 8, Toki. Executive Enpgineer, Ambala Pro-
vinoial Division, P.W.D,, B, & R,,
AMBALA CANTT. (Punjab).

1523 1667 N. 8. Deviah. Supervisor, (Highways), Pennar
Bridge Works, NELLORE,
(Madras State).
1524 1668 M, H. Manchigiah, Executive Engineer, Buildings Divie
sion, BANGALORE,
(Mysore State).

1625 1669 M. Kumaran. Divisional Engineer, Highways,
PALGHAT. (S. Malabar),

1626 . 1670 L. W: Kale, Kxecutive Engineer, Building Proe
ject Division, POONA-2,

1627 1671 Syed Abdu! Latheef. Supervisor (Highways), Usilampatty

: MADURAI DISTRICT.
(South India).

1628 1672 Qo7 Mohd, Afzal, Assistant Engineer, Cfo H. Azim-
baba, 4th Bridge, P, O. Sri Ranbir-
wanj, SRINAGAR,

(Kashmir State).
ASSOCIATE MEMBER
1 47 Mugneeram Bangar, JODHPUR, (Rajasthan),

Memorial Engineering College.

e ey
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IV. DEATHS

The Connoil hav 5 : ok v g
AOALRE 1o ® recsived with regret intimation of  tha following

Serial{ Roul | ]
{

No No, | Name of Manbers, Address
et B S I
1 24 3. &, Xorni
. A, . 114, Boge i
G‘w“{i nt  Estate, Tollygani,
3 110 R. L. Varma,

Chief Enginser & Beoretary, P,
Assarn, Shi long, 4 .W" 0.,

V. ADDRESSES OF MEMBERS WANTED

Communications addresged 4

A o the followi

X ing membh

n':\;s a:;zmt ddby the Post Office. Membars uble toggivo infi:: o, beon ourned
P address of any of thoss conserned are trrweond Lourding the

Secretsry, Indian Raads Congress, régaesied to forward particularg ¢n
Serial 1 i N~—~~ }'A I
No. { No. e of Members,
T i»ww - o s Address,
1 652 Guruswamy, §, S S——

Ne.§, A;)pasv;sm‘/K it
) - Py Me.&iaa.m Btreat, PO,
{ Hegeo, W, 1
A i, :’n‘i(;;hz\}.t }S&lg:d Eogineer, Ofo. Osltex

ndia, . P.QO, U

i FHatato, Bomgay. 86, Ballard

-0 Mol
d. Al Turab, Buperintending Engineer {Retired)
Al8 No,220 Lane, Opposite Ra%

Mabal  Talkiss, Lingampall

Hyderabad-Descan, v

Assistant Buglnoar PW.D, N
] WD, Nidg.
davole. (NIDAWAVOLE
Godavari Districs, OLE). Wost

4wy Mobana Rao, T. X,

5 uw 5 |
Wadia, K. €. Officer on Special Duty, Rins,
epartment, Hydorpiig -Gov:r(:xa
ment, Hydenbad-{)eccam )

W (e

PROCEEDINGS OF THE SIXTEENTH
SESSION OF THE INDIAN ROADS
CONGRESS

Vol. XVI-Part 4 SIMLA April-May 1952

PRESIDENTIAL ADDRESS

The Sixteenth Session of the Indian Roads Congress was
held at Simla from the 26th April to the 2nd May, 1952, and
was formally opened by His Excellency Shri Chandu Lal Trivedi,
the Governor of the Punjab, at 11.00 a. m. on the 27th April,
1952 in the Davico’s Ballcoom, The proceedings opened with
an Address by Mr. G. M. McKelvie, the President, the full text
of which is given below :

The Indian Roads Congress is most grateful to your Excell-
ency for having spared the time to come here today to open this,
the sixteenth session of our Congress, We are also grateful to
our honoured guests for having graced this occasion with their
presence. :

Since this Congress was founded in 1934 we have met at
many places in India, from Delhi in the North to Trivandrum
in the South, from Bombay in the West to Calcutta in the East.
This is, however, the first occasion that we have had the privilege
of meeting in the Punjab although, during our first session in
1934, we toured through the Punjab and iunspected some of your
excellent roads. On that occasion we were entertained to lunch
by your Minister for Agriculture of those days, the Hon’ble Sir
Jogendra Singh. How long ago it all seems although it is only
eighteen years.

This time by courtesy of the State Government we meet in
Simla the beautiful, the present capital of the State and a place
of thriving activity. From here we can see the mighty Himalayan
ranges of which many of us have so far only heard. Here we
can breathe fresh mountain air and exercise our leg muscles.

Punjab is famous not only in India but in the world for
its engineering works. The old traditions are being maintained
and during this session we are going to see work in progress
on the New Capital construction at Chandigarh and on the
Bhakra and Nangaldams. We have already seen when coming
up this hill something of those fine engineering achievements, the
road and the railway from Kalka to Simla.
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The road (as usual) came first and on)
appreciate the difficulties that were overc
that were solved during its construction.
be discussing a Paper on hill roads during

Y road engineers can
ome and the problems
Appropriately, we shall
this Simla Session.

The mountain railway is itself with its 103 tunnels totalling
five miles in length, its long viaducts and |

¢ ! . ofty bridges, an
example of engineering skill of no small magnitude. We are too
apt to take roads and railways for granted as we take mountains

and rivers and the air we breathe but what would Simla be
without its road and railway.

But we do not need to preach on the value of roads to the
people of the Punjab and the neighbouring State of Himachal
Pradesh. What they have done in the past, are doing now, and

propose to do in future, is an indication of the value they place
on roads.

THE INDIAN ROADS CONGRESS

It is customary for the Preside
annual Sessions to say a few word
have done in the past, and what we
in 1934 with 73 members and now we have nearly 1300, We

exist ‘‘to promote and encourage the science and practice
the building and maintenance of roads *’. P of

nt on the occasion of oue
8 on our Society, what we
are trying to do. We started

Our Society gives opportunities to i

. tS members to pool thei
eollective experience and ideas on all m P eir

atters concerning roads,

Mr,

G. M, McKelvie delivering the Presidential Address

PeEaIDENTIAL ADDRRESS 41d

i ice on com-
by discussion at our annual meetings and by sere\;ves ol
n?itte::s and on the Council. We interest . ::;:rds specifioa-
research, education of the highxagogréggﬁeré bsjects e ,1 o the
i highway finance. improvemont
honsést?(:lr? of glegislz.tion for the devel-opmel:,gear:icilssemli)nation of
Slf]gg ads and we lay special emphosh onf use to our members
(')nf;(r)ma.tion and knowledge that may be o
l: -
and the profession generally.

jes in the world
Our journal now finds its way to most countries in the

icati he Transport-
d recently, through our monthly pubhlt:agzonﬁezn making o
o munications Monthly Review, we ha d specifications to
Communica 11 in our standards, designs, an P o ibers of our
effort tos e:gdalgther road officials who are not me
overseers &

Society. ‘ :
i de, unfortunately
chnical side, our Bridge Code,
il On t:fp?:t;eli); t;,e;ﬁ:;,l;: lmsllr best effort and one that has earned
still inco s

Sy o abroad. The Nagpur Plan (described recently
igh praise :

1
S ‘< of hallowed memory”’) was
in a well-known Indian ]cx)llg[;:v}e:smuch o our deliberations.

inspired by this Society a oot .
’ i the Plan is not' dead b'ut is Stmmtil;:;og“ﬁi 3:
oo in India. The Planning Comﬁ sion have
o roa:d pla:mll\}:g l.lll' Plan principles in t;heu;1 ({)wnusxrs
ellngogrlﬁldlf:t?e qu%fed the saying often repeated by us:
pla

its roads whether it has them or not—

«« A country pays for b those it does not have, ”

nd it pays more ) )
a oing to discuss some 1ptere;tmg
4ot internal organization of our
o criticises the 1n X ble
Papers. One O:rittlnl;s departments and conpa-m:o s(c;zxsx:u s:a;.“:ery
highway-enginz » shall also probably find .t,(;me development and
suggesil%z&&nd instructive acccl)lung (i)(flgznenggo}neer'of the Roads
interestl . d d byt a br et O
ign i ecorao ho visited Canada
dosign in Cansda ¥ Ministry of Transport w L e
?rganizat(flrlld Ognt:;gen ela.lly, won somewhat of & name for himself
ast year y 1

there).

' ill be spending all the time
f our members Wi
‘Then, n}o;nl); (f)rom the discussions on Pap;;s to v(;zx;k _ :;‘;:;
they can gﬁdezrening on our technical committees. i
morning

bers will have an opportunity to ¢ listen in’' at these
mem

SCUss i ts on mohnic&l
d gsions and we expect disoussions and argumen !
miattaersl will goon far into the pight between groups of enthusiasts.

o S hibition—nothing like the very
ﬁew e hqi‘;‘;&ﬁfyv’ﬁzdl?asmlzls!t e;ep,r at Calcutta because of the
extensive : :

During this session we are g
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difficulty of bringing much machj i
interesting exhibition for all tl?actgl:;g :,v% s but & good snd

films on road construction and listen to lectz};::;l ;ilir(;v,: gl;,teresmtlg
experts.

ROAD POLICY

Having said somethin
1 3 ; g about th i
gse domgIdu_rmg this session, I turn toewf:};l llfﬁl bv;'orlil we s!la.ll
sues. It is indeed customary every year for the c;rei(iid Wltde;
ent o

our Society to voice from this

‘ platform the i i

mem}u;rs on such matters as road policy ro?‘;l(faictwe view of our
administration. ' nance, and road

Several years ago the fo i

' : under of i

Mlt((l:hell, said tpat since we had amongt(l)ltl; S::ﬁlelfg ‘

:ﬁit ;ﬁgllx:eer in India we could claim with sonlx.: justificati

that w new more about roads, their possibilities]us don
rong with them, than any other body of 1 »nd what

country. We were, theref i men in the
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motor vehicle taxation and road-rail relatigns @n India and we
followed this up with advice on the co-ordl_natzon of all forms
of tmnsport-communications (a recomn;endatlon .that was strgngly
endorsed by the Governor of the United Provinces), on village
road improvement and village road co-operative schemes, on
road finance and administration and on many such matters.

BASIC PRINCIPLES OF ROAD POLICY

The principles we recommend for inclusion in the common
road policy to be adopted by the Central and State Governments
are as follows : :

(1) The road net-work of each State should be an integral
part of the road net-work of India. .

(2) All classes of roads should be regarded as of impor-
sance for the national welfare; one class should not
progress at the expense of another; development
should be balanced as between classes and should
proceed in a planned sequence.

(3) Roads should NOT be developed ahead of the require-
ments of the traffic they carry or will carry in the
immediate future. A national highway can have
an earth surface and a village road, a concrete surface
if the traffic in each case requires these surfaces.

(4) Roads should be free to all: there should be no toll
barriers except in special cases to finance loans taken
to construct large bridges and important road works.
The tolls should cease as soon as the loans are repaid.

{6) Road maintenance to proper standards should (with
hardly an exception) have priority over the construc-
tion of new roads.

(6) Roads are a service to nearly all forms of development
and road development should form part of almost all
development schemes.

(7) The road plan should be statutory with regular funds
set aside by Statute for road maintenance and develop-
ment. Road development is a long-term measure and
should not be subject to the vicissitudes of temporary
changes in political philosophy.

(8) Statutory provision, vessentia.lly common throughout
India, should be made for regulation of traffic, control
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be solved by India. The American experts told us that they
had learnt by painful and costly experience that the road plan
should be statutory. This is what they said—

¢ An Act is necessary. In such a form the Plan becomes
a Charter for action by a large number of agencies
and makes possible, what is not otherwise possible, a
uniform understanding of the Plan.

« Also in this form the Plan becomes less subject to the
vicissitudes of changing political philosophy...............
The attainment of an adequate system of highways
to serve all the requirements of so large a country
as India is a time-consuming process. ”’

On this advice and as a result of our own studies, our
Society has worked out in outline what the statutory road plan
should be. Most of our recommendations have been embodied
in three Bills, the (Model) Highway Bill, the Motor Vehicle
(Priniciples of) Taxation Bill (required by Entry 35 in List 111 of
the Seventh Schedule of the Constitution of India) and the
Central-Aid Roads Bill. The first bill was circulated to the
States some three years ago and the other two were considered
last year, first by a Committee of our Council (the Chief Engineers
of Part A & B States) and later, by the Transport Advisory
Council. The recent elections have delayed progress on these
three Bills but we may hope for some advancement in their
consideration in the near future.

ROAD FINANCE

It will be evident that the Bills deal mainly with financial
matters but finance is the crux of the whole problem. Here
our critics will say that we engineers are treading on saqred
ground and that we should stick to our own subject, engineering.
Our answer is that it was not until the engineers of other
countries interested themselves in road tinance that the road
problem of those countries was solved.

ience engineers are accustomed

By their training and exper
i g : they deal with facts. We are

to think along practical lines, ! :
sometimes inclined to think that our financial pundits regard

finance as something mysterious, something not to be talked
about. For example, the terms of reference given 1n 1943 to
the Nagpur Conference of Chief Engineers enjoined them to plan
<« undeterred by financial considerations ”,



SrxcrmmsTa Suss108-—SIMLLA-— ] 459

eing
edit,
A 10n and
during thejy deli nance o their

. . be .
as based on Ind'm} limitationg o rations been

Practical men wi
with
gnored this direc-

f finance and

bay for

re roads

the ro‘;‘ilnue receipts that
“COmmunications

(1) a tax levi
led on th
any othor industryep?:gﬂe basis ag thag, applicab
, Icable to

(2) a ‘““yger”
- tax or f .
the i€, 1in ot
: Proceeds of which should ll::r words, a roag
They added as a SPent on roads, ©

ton-mile by the

nt,

n illustration
; that th,
ordinary good e taxes
3 10rTy worg gy Paid
e already I Per
ore than

PRESIDENTIAL APDRESS 425

twice as muoch as the total cost, including taxes, of carrying
goods by rail. Only & fraction of the taxes collected from the
road user was spent on roads.

mended that all the proceeds from
pould be spent on roads. They
t the advanced countries.

For the States they recom
the taxation of the road user 3
said this was being done in most 0

If we consider the taxes at present levied on the motor
vehiole user we find that petrol is taxed in India at a higher rate
ad valorem than gold, than diamonds, than beer or whisky,
than golf balls—it is taxed as though it were a luxury of luxuries.
But other countries are also taxing petrol heavily. The difference
is that in our case the tax is almost entirely a revenue tax while
in many other countries the ‘‘luxury element ’, i.c., that part
of the tax which exceeds the jevel of taxes on non-luxury
articles, is regarded in their case asa toll or fee or as *‘ road rent”’
and the proceeds go to the roads. In some countries the whole
of the tax is regarded as road rent and the proceeds are spent

on roa.ds. :

The sameo remarks apply to the tax on the motor vehicle
itself and on its spare parts, a tax that goes as high as 96 per
cent ad valorem. The Motor Vehicle Taxation Enquiry Com-
mittee recommended this tax should be reduced and that in any
cage the proceeds from the *luxury olement '’ of the tax should

be spent on the upkeep of roads.

y ticket you pay for the train, the
engine, the station Master, and the permanent way. When
all these have been paid for, what is left goes to general revenues.
But when you buy a bus ticket, you pay for the bus and its
driver and hardly anything directly for the roads on which the
bus runs. The roads must get what they can from general

revenues.

When you buy & railwa

A Fundamental Principle

The fundamental principle underlying road finance in most
advanced countries is that those who benefit from roads must pay
for the roads. We have sried to embody that principle in the
draft Bills I told you about. 1In our discussions on this question
we were much heartened by the observations of the Planning

Commission.
the supply of funds (for roads)

« A certain continuity in
ful expenditure is to be avoijded

is essential if waste
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and programmes, however modestly they may be
drawn up, are to be pursued without interruption, *’

and again

..... it is important that it

(progress in road development.)
should be steady, balan

ced, and continuous, *’
WHY ROADS ARE LACKING IN INDIA

What we are concerned with is the upkeep and development
¢f Indian roads and for this we must have assured funds. We

may not know that India
area, fewer per million of
s of national income, fewer
enditure, than perhaps any

has fewer roads per square mile of
population, fewer per million of rupee
per million of rupees of national exp
other advanced country.,

Look at the budgets of other countries and then look af
ours. We seem to provide a lower bercentage of our resourceg
for roads than most countries. Why is that? Do we want roads

less than they do? The answer is that We probably have g
greater need for roads.

I had a graph drawn by a statistician o indicate what
percentage of Indian revenues had been Spent on roads, other
than town roads, during the last 50 years or so. The grajph has
been printed. You will see that before the
vehicle, we spent from 2 to 2%
roads. Then the percentage rose to nearly 3 except during the
depresgion years in the nineteen thirties. The Statistician could
not tell me whether we were back to 3 Per cent now as the figures
relating to expenditure by local bodies were not available
Perhaps we are spending more than 3 per cent and, if we a.d(i
capital expenditure, more than 4 ber cent. But contrast that
with 6 to 9 per cent spent by some of the Commonwealth
countries.

PERCENTAGE OF
GOVERNMENT REVENUES SPENT ON ROADS
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frequent reference by villagers, and reference, mark you, in a
tone of warm approval, to ‘Kampani ki Sarrak ”’ when they
referred to one or other of the roads built more than a century
previously by the old ‘“ John Company .

Let me repeat. I have told you about the road policy this
Congress has recommended for adoption by the Central and
State Governments and this led me to touch on some legislative
measures we have suggested. [ have spoken on why we must
have roads if India is to develop at all and why roads are
lacking in India. This in turn led to some remarks on our
suggestions regarding road finance. We have made our suggestions
and now it is for others to consider them and act on them.

ORGANISATION

But we still have a big part to play. Certainly we must do
everything in our power to develop our technical knowledge.
The Papers we read at these annual sessions, the Standards
and Codes of practice we are working out, the research and
model-testing work we are controlling with Government’s
encouragement, are all efforts in this direction. Perhaps our
most important work in this sphere is done through our Com-
mittees and I would urge those Members who have some contri-
bution to make to join the Committees and to do Committee
work not only now, at the annual session, but throughout the
year.

There i, however, much more that we should do. I would
suggest that we now take up another question, a very important
question, how we should re-organize our engineer agencies to
carry out efficiently and economically the programme of work we
are urging the Centre and State Governments to undertake.

Let us suppose we are given all the money for roads that we
ask for, and let us suppose our funds are assured and we become
like our opposite numbers in America and Australia and elsewhere
who do not have seriously to consider such silly things as ‘‘ lapses
of grants ”’ and the very wasteful ‘rush of expenditure at the
end of the financial year’’ which comes right in the middle of
our busy working season, let us suppose that all we have recom-
mended is accepted and then let us ask ourselves whether we
are sufficiently organised as engineering administrations to handle
efficiently and economically all the work we shall be given.

FRUSTRATION

You will say, perhaps, that the reorganization that is neces-
s&ry is not in our power. But if we make up our minds about



430 | SIxTERNTH SEssmN—SIMLA~1952

what should be done and if i
we shall get what we wa.nt:.1 what we say is reasonable, I am sure
During the last two or th
A ree years I hav i

2[f)ef}<1:hes made by senior engineers all over Inili:egn tlifadlng the
o eha.nnua.l meetings of our Institution of En oo oceasion

a,nch es and of other Engineering Societies Ngln?ers and its
Speeches give vent to g feeling of frustrat.io S, Ml these

““a positive deterioration of efficiency ** 0. They talk of

: . C ‘¢ .
being put into full gear”’, Condit:ion:sy that ﬁ?ﬁ?x la;:.li?ln: ?l?t
st the

development in our officers of **
develoj self-¢ ioi ;
initiative, and the habit of taking dec(;:iii?}? * original thinking,

What is the reason for this feel
8 feeling of 4 i . .
ar.p(l)lng us? The reasons are many %md ergiisl: essi{ this malaise
l‘;;::v . ‘tr);e (:: more r:a.sons and has suggesteq cufgsa e{n}é'as dealt
) see :
tronpior J6 lmas 0 ing roas Imately,
8 18 the low value at present Placed i son for all our

Engineers in other Countries

I mentioned that our Soci

) Ir Society has for
g;?ig() dt;h:;: sele;{ted engineers should pe s};?trs l}))een i men-
periods of practical training and to broaden the'a o short
pine- Th:ngtllneers have 0w had o dharis xtr outlook._ Fifty-
. Y have found ip other countrieg th(;,tsze i bit of the
1 ngineers are

nistrators the i

) eople

e€rnments turp fofvJ agviclen

. his ntand be givi
thinks of her engineers ? 8- ls this g that India

PRESIDENTIAL ADDRESS 431

must value her engineers at least as highly as the advanced
‘countries value theirs. Let us ask ourselves whether the best of
our youngmen are attracted to engineering or whether the fine
talent that really exists in the country is being driven to seek

other employment.

An All-India Engineer Service

Before 1931 there was very keen competition for posts in
the Indian Service of Engineers and many candidates had the
distinction of having been first in their University and then
first in their Engineering College.

In that year the Service was abolished and nothing was done
to replace a source of employment that had originally an annual
intake of 15 to 20 officers. © The recruitment of Class I Engineer
Officers throughout India from 1931 onwards (I am quoting from
Sir Arthur Dean’s Report on the Staff Position of the Public
Works Departments, 1945) was—

1931,  2; 1932, Nil; 1933, 4: 1935, 6;
1936, 1; 1937, 4; 1938, 9; 1939, 17:
1940, 45; 1941, 21; 1943, 13; & 1944, 33.

There has not been such keen competition since the Indian
Service of Engineers was abolished. But, much worse, in the
period 1931 to 1938 only 26 officers were recruited in the Class
I Service instead of at least 90. It is just this very class of
officers, aclass containing picked men with from 15 to 20 years
of experience behind them, that we are in such great need of now.
This backbone of selected trained men is lacking with us today.
I do not know what vast loss India has suffered from the absence
of this talent.

1 think the first thing we should press for is the creation of
an All-India Engineering Service of Civil Engineers. Let us
make sure, however, that it will be worth the while of the best
candidates to compete for entry into this service. The pay must
be reasonable but, much more essential, the conditions of Service
must be reasonable. The Service will be a Corps-d’-elite and the
officers should be given powers and responsibilities accordingly-.
It was said long ago that no business concern would give its
highly paid officials so little real power as Government does. We
must press for an improvement in this respect also.

In the meantime there is much we can do to set our own
house in order. Many suggestions have been given in a Paper
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considered by Government and our legislators. In tendering
advice as we have done we have followed the example of a sister
association, the American Association of State Highway Officials,
who have been instrumental in snggesting much of the American
Government’s highway policy.

Lastly I have taken full advantage of the privilege accorded
to the Presicent of this Society to throw out suggestions for the
consideration of our Council and Members. I have suggested that
we should now press for the creation of an all-India Service of
Civil Engineers and that in the meantime we should redouble
our efforts to cut the mesh of red tape, a hundred times worse
than it ever was before, that is strangling us and preventing us
from doing our work properly. I have also done a little preaching
suggesting that ‘ work is worship > and that the best way we can
serve God and India is to work hard and honestly.

And now I must thank you for giving me a patient hearing
By your presence here you have encouraged us in our work of
developing India’s roads. For this too I must thank you on

behalf of our Society.
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above all, to its good and kindly people. I have permitted
myself to be reminiscent, partly because 1 am delighted to see
you, Sir, in the Presidential chair and largely because I wish
in this way to emphasize the very great importance of the proper
and systematic training of our young officers and the inculcation
in them of the spirit of selfless service, steadfast devotion to duty,
a continuously progressive outlook and the highest standards
of Public conduct. By and large, good engineers and good
administrators are made, and not born, and it is training, study,
zeal, energy and hard and conscientious work which make them.

All of us have listened with great interest to your address
which, if I may venture to say so, was most instructive. You
bave covered a very wide ground. Of all the States in India the
Punjab in the past took, perhaps, the greatest interest in the
development of roads. It is, therefore, not surprising that Sir
Kenneth Mitchell, a Punjab engineer, was the founder of the
Indian Roads Congress in 1934. Since then, the Congress has
grown from strength to strength. You have done well, Sir, to
remind us all of the great and lasting contribution of the Con-
gress to all aspects of road development, for example, road
policy, road finance, the Bridge Code, the Nagpur Plan and
the evolution of the concept of National Highways, not to
mention other matters. Moreover, the advice which the Congress
has given from time to time to the Central and State Govern-
ments has been most valuable. These are achievements which
the Congress has every reason to be proud of, and today our
gratitude goes out to all those, whether in official or non-official
walks of life, who have given their best to make the Congress
what it is to-day. Your Congress is at present a great and benefi-
cent force, making its weight felt in everything which pertains
to the development of communications, with particular reference
to roads.

I need hardly stress the great importance of roads in this
road-minded gathering. To Napoleon is attributed the saying
that an army marches on its stomach. It would be, perhaps,
equally true to say that in war a nation marches to victory, and
in peace to progress, mainly on its communications, of which
roads are a very important element. Some of us may rightly
feel that the Five- Year Plan does not provide sufficient funds for
the development of roads. In particular, I know that my
friends in the Punjab feel sore that the amount allotted to roads
in the Punjab plan is only Rs 75 lakhs out of a total estimated
outlay of a little over Rs 15 crores. I hope it may be possible
to augment this provision. On the other hand, the primary aim
of the Five Year Plan is to increase production both in the
spheres of agriculture and industry, and the Punjab bas speocial
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tho rip e ]Es has well to 8ay it. The truth is that never was
A g r, be he engaged on constructing a road or an irrigation
System, more important than he is in India of to-day.

With your Permission I would now like to underline
. _ some o

téhe plg}nts which you have made in your illuminating addremsf
Peaking purely Personally, I entirely agree with you in yom:
suggestion for an All-India Engineers’ Service. So far ag
aware, the.c.onstitution of an All-India Service for Iy atio
and Electricity is already under contemplation. T[f ¢ is % o
through_, the next step might well be the establishment F o
All-India Service for Buildings & Roads. Belongin of an
an All-India Service, I may be Pre-possessed i o L doto
such Services, but I believe it will be gen
All-Indija Services bave done a great deal
down provincial barriers to promote unit
other spheres and generally in maintain
standards of work and conduet, I am gl
the importance of econom ;

, in the Past, to break
by in administrative and
Ing at a very high leve}

ad that you have stressed

Y. Economy is vita] at all times, ang
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particnlarly at present when costs are very high, and I express
the fervent hope that none of my friends, the engineers, will
ever forget the indispensable necessity of the greatest possible
ceonomy both in design and construction. You have observed,
Sir, that an engineer is a man who can do for one rupee what
any fool can do for two, Let this be the constant ideal of every
engineer. Might I, in this connection voice the feeling that 1
have come across that an engineer is sometimes, if not (_)ften, a
man who can do for one rupee and eight annas what an ordinary
man with common sense can do for himself for one rupee !

Lastly, you have rightly stressed the place of village and
minor district roads in any programme of road development.
Many of us are not tired of emphasising the importance of such
roads, but when it comes to framing a programme, these humble
but very necessary roads are forgotten. I hope that what yow
have said will stimulate greater interest in rural roads. Perhaps,
your Congress can do valuable service by concentrating on
devising and developing specifications for constructing cheap
and reasonably durable village roads. If we are to make
progress worth the name in this direction, it is essential to enlist
the voluntary help of rural people in the construction of such
roads, and, as you all know, the Planning (‘ommission has
very rightly emphasised this aspect.

I would like here to refer to one matter which does not
find a place in your address. I am under the impression that
the road engineers, if not your Congress have been at work for a
long time on devising wheels for the bullock-cart, which W}H
cause less wear and tear to the roads than the wheels in use in
bullock-carts at present. I trust that by this time your researches
and experiments have resulted in samething concrete.

Once again, I thank the Congress for asking me to inaugurate
this Session. I have great pleasure in inaugurating it, and wish
its deliberations in the cool air of Simla a complete success.

Thank you Mr. President, ladies and gentlemen.
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Pf-esident’s Concluding REmérks

1 thank you, Sir. on b
2 ) . ehalf of th
your kind welcome and for the help aen(lin

given us by your Presence here today.

dian Rga,ds Congress for
encpuragement You have

You spoke, Sir, of th - B
wh » ) e need for improvig
ha;e)m:réd as;ked. what was the result g)f the sgtufi};eo buISCkmart
, : ¢ been published in fiv re 3 one o
and; although you did not know is, Sir, T ant gy, C"F JOuraAl
tokey l; to present a medal to the Convenar of t}fy soon going to
1 of our appreciation of the good work he qid . Committee in

Committee and writing the Papers.

~ We appreciate what you have just saj b

- . S '
itr)lrg ;e:g;‘o(riny in design and constructgon. a&iy&l{)os? HSI? necessity
T ginee t;ooess n;)liz claim to buy his materials at ha,i};: 11;" that the
ke or en;;ay” is work_ers haif the norma wages thr ¢ market
o, Bnd generally does, is so to design anq construct 3t he should
e minimum of labour and materials are u;;?hm Structures

And now, Sir, may-I request A ou’ o
]R)::%i -L;)fng};esi? Medal > to S%ri B\); uv;g I;:)iﬂir}? the ) Indian
esign o theu ock-cart wheel 7’7 Apq may I a.lsé:i eqhers on A
Ao names of the Autghots of the follow; o duest-you to
ich have been highly commended ? . owing two Papers

Paper No. 152 * Organization of Bridging Act;i. t .
. BN V] 168 >y

' by G.R. Nangea,
‘ Behaviour of Beick Metal in

Paper No. 154 « _
' Tar
Carpets » by K o De ;

T——— e

MESSAGE FROM

The Hon’ble Dr. B. V. Keskar,
Deputy Minister for Transport & Railways,
’ Government of India .

It is & pleasure to note that the Indian Roads Congress is
developing and has made substantial progress during the last few
years. The 16th session of the Congress, which is meeting now,
will be having before it the very important task of helping in the
implementation of the Five Year Plan, which means so much
for the future stability and prosperity of the country. On the
eve of the beginning of the Five Year Plan it is evident that the
realisation of the plan depends to a great extent on the co-opera-
tion of engineers and technicians.

The engineers of the Indian Roads Congress are a speciafised
people and they can contribute substantially in the carrying out
of this great task of national importance by helping the imple-
mentation of that part of the 5-Year Plan which pertains to roads
and bridges. No plan will be complete without these two. The
ingenuity and skill of the Road Technicians will lie in making
the best use of the resources at our disposal and make them last

as long as possible.

I am glad to note that we have passed the corner as far as
the acute financial crisis that threatened us is concerned. Our
position is not so critical ; in fact it is slightly easier, and let
us hope that it will permit us to devote more funds for the
development of our roads. There also the engineers can help
in trying to do the largest amount of work at the cheapest rates
possible. This will also give an impetus to the ambitious plan
that we had envisaged for the road network of India.

I hope the Congress will carry on more intensive research
work and find new materials and ways of road treatment and
bridge building, which will permit us to utilise our local material
and the cheapest available material too. This will go a long way
in helping us in the implementation of the Five Year Plan.

Message From His Excellency Shri K. Santhanam,
Lieutenant Governor, Vindhya Pradesh.
I regret that I shall not be able to attend the Session, but

| have great pleasure in sending my good wishes for its success.
I have great interest in the Indian Roads Congress. It is helping
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to proglucc a tradition of experiment, reseurch and knowledgo
regarding the problems of construction and maintenance of
roads, which is of the greatest importa
of this country.

Please convey my cordial greetings to all the

. . engine ;
ding the Session. ngineers atten-

Greetings and Good wishes for the

. : Suceess of the Sessi
G ) ) 8H10N
were ajso received frpm England, Australi ‘

& and America.

TECHNICAL EXHIBITION

OPENING ADDRESS BY THE HON’BLE CHOWDHURY
LEHRI SINGH, MINISTER FOR PUBLIC WORKS,
THE PUNJAB.

Mr. McKelvie, delegates of the Indian Roads Congress,
and Gentlemen :

I am most thankful to the Indian Roads Congress for
having asked me to open the technical exhibition of the Sixteenth -
Session of the Congress. I am glad to see that the Indian Roads
Congress has not confined itself to spread the theoretical
knowledge of latest advances in Road Engineering Science through
Papers and discussions, but has also organized a technical
exhibition to show the actual work that is being done in the field
of research, planning, design, and construction of roads in the
various States of the country. This exhibition will also provide
an opportunity to your members to come into personal contact
with the manufacturers and suppliers of road materials and
machinery that are so essential for successful completion of
your work.

The Hon’ble Ch. Lehri Singh, P, W. D. Minister Punjab,
© O pening the LR.C. Exhibition at Simia
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But, I consider, that a greater advantage of o o

! - LSV this e
lies in the education, that it will impart to the genel‘ﬂ)](h;)l;l}gi(i):
who will be able to see by a visit to the exhibition, the work that

the road engineers are doing for improvement of communications

in the country, which is so vital for fulfillin

needs—food, sheltor and clothing. “They will be aprr oo, 5%
idea of the technical skill and hard work that g road en Iineger hag
to put in constructing roads and will thus be able to f reciate
better your work. Wlth these few words 1 declare this BI; gibition
open and wish that it may be successive and serve the

for which it has been organized. purpose

Minutes of the 38th Council Meeting of the
INDIAN ROADS CONGRESS
Held at Simla on the 26th April, 1952

Present :

G. M. McKelvie—President

M. L. Bahl C. P. Misra

R. K. Batra T, Mitra

C. M, Bennett E. A, Nadirshah
Brijmoban T.al K. K. Nambiar
8. N. Chakravarti D. V. Rao

C. J. Fielder R. . Roy

D. N. Gupta D, C. Sharma
K. K, Kartha J. P. Singh

. P. Maihrani N. K. Sinha

M. Meeran
J. M. Trehan—Secretary.

The following Co-opted Members attended ;

Goverdhan Lal D. P. Nayar

W. A. CGriftiths . H.DP. Sinha
Dr. K. Zipkes

The following attended by invitation ;:
K. P. Antia H. Sunder Rao

1. Confirmation of the Minutes of the 37th Council Meeting.

The Minutes of the 37th Council meeting held at Calcutts on
the 21st February 1951 as published at pages 610 to 611 of
Volume X V-4, August 1951 of the Journal of the Indian Roads

Congress were confirmed.

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

The minutes of the Meetings of the Executive Committee held
at New Delhi on the lst December 1951 and the 29th March 1952

were approved.
3. (1) Audit Report for the year 1950-51.

The Report of the Auditors for the year 1950.51 was
recorded. ‘

(ii) Draft Report of the Council to the General Body of
Members for the period 1Ist Junuary to the 3ist
December 1951,

The draft Report was approved.
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4. Budget. e :
The budget estimate for 1951-52.Was approvev}('i |
5. Venue of the next General Session |

The Council noted that an invitati ‘

itation t Je8s]

(())f the C’(i‘r;lgr%ss. had been received from Ot}ﬁzld(t;}}cl)i‘;lr(ii(xflse:smlfl
rissa. | The Chief Engineer, Jammu, too, extended an invitatio

on behalf of the Government of Jammy & K hmi e

next Session of the Congress at Srinagar asiimir. to hold the

The decision was left to the n

the 30th April, 1952, ew Council which will meet op

6. Miscellaneous:

(1) The Council of the Indian Roads ‘
proposal to publish I.R. (. éoggsngﬁgii accepted a
without explanatory notes. : with and

(i) It was decided that all C L
Roads Congress should ha.\(r)(f1 ﬁfﬁfggr- o

should be officers of th ini
Organization. ° Ministry of T

0 Indian
Secretaries whe

ransport, Roads

(iii) The Council authoriged the Ex i

. e N .
bt;l)lzn(i utptq R 50,000/- on various I(;l]:)ttll‘lrgds((l)(fn:mltee Yo
the r(;cww:,es of the Congress. This woul(i{ ppntillng
cquiPmeII‘::;l ment of additional staff, buyinmc ude
pamuhlets st s ete., printing  of additiona]

. -» équipment of & museum ang 1tional
projects as the Executive Committ, nd such other
suitable. 1ttee might consider

(iv) The Council decided to revive
yearly meetings and to encour

, if Possible, its half.
to meet at the time of thege Co

age subcommittees also
uncil meetings,

Minutes of the Business Meeting of the
INDIAN ROADS CONGRESS
held at Simla on the 29th April, 1952

The Sixteenth Annual General Business Meeting of Members
was held at Simla on Tuesday the 29th April 1952, at 14.30 hours.
In all 193 Members and 7 invitees (names and particulars in
Annexure 1) attended the Session. : :

9 ' Confirmation of the Minutes of the last Business
Meeting.

The!minutes of the last Business Meeting held at Calcutta
on the 215t February 1951, as printed at pages 579 to 609 of
Volume X V-4 of the Journal were confirmed.

3. Audit Report.

(i) The Audit Report for the period lst October 1950 to the
30th September 1951 (Annexure 1I) was recorded.

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

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

The Report of the Council (Annexure I1I) was taken as read
and approved:

5. Resolution of Thanks.
The following resolutions were passed with acclamation :—

(1) The Indian Roads Congress thank the Government of
the Punjab for their kind invitation to hold the
Sixteenth General Session at Simla. and for the
~ efficient arrangements made in connection therewith.

(2) The Indian Roads Congress thank His Excellency
. Shri Chandulal Trivedi, Governor of the Punjab for
inaugurating the Sixteenth Session .of the Indian
Roads Congress and for his permission to print his
“Address in the Journal of the Indian Roads Congress.
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7t 3

};hevinf({im‘ﬁ' Raads Congress thank the Hon’ble Dy.
R‘ M es AE, Deputy Minister fop Transport and
WAy, Government of tudia, for his message of

gﬂ()(l ki ishea i{)!' f.he Aﬂ 1 ‘\l(‘% }“(ilﬂfn
; n {avi b, i
RO:}‘IQ < :O“!?r(,.ﬁ'\‘*. L o nf the

The Indian Roads ¢ ; : s B
Shri K. Sa.ntfi‘w.nz:m,‘qou'.gw’ib thank His Excellency

Vindhys Pradesh, foy hl_eut,enani; of prnar of thi

8 message of ; to
the Members of the Indian Rvoads;g Cangfeggé Wishos

(l‘i}w {;}“f?““ foads  Congreyg thank the Hon’ble
[ towahrg Le"”.smz‘{h, Minister for Public Wosks, the
,’m?a’!’n for kindly declaring open the Technical
h’dnbm‘{“ OTgunized by the Indisn Rosds Congress on
the veession  of e Sixteenth Session and for his
mspreing Address on that occasion.

The Indian Roads Congress thank Shri Brijmohan fal,

Chief Eﬂgineer, Shri D. P. Nayar, Supﬂrintendiug’

Engiveer and $hri H. R. Dhir, Executive Engineer
{Local Organizing Secretary), ather officers and staf) of
the Punjab P. W. D., for the excellent arrangements
made by them for the session and for the convenionce
of the delegates.

The {udisn Roads Congress thank the frms wnd

Governments wheo perticipated  in  tne technical

exhibition organized at ghig Session and offere
technical films to be sereened. red

The Ind{ian fRnads Congress  thank the
Municipality St permitting the Congress ta ho} .

Technical E){hgbition on the open space on the %%;:
and fOl‘ pl’DVIdlng f)f,her ﬂOﬂVenfem}e& Hkﬂ G}e(‘gf‘,rieityg

Simfa

fransport, ete.

The Indian Roads Congress thank the Ui
I:ublm Instruetion, Punjal and the »stéﬁge?;) rtlh :
Central Training and B, M. Collegea and ohhéﬁ

ingtitutions for » variety og
" v conce
during the Sesgign, ™ artangeq by them

The Indian Rosds Cop \

; e gresy  thank ¢ ;
Esziw?.y antho?xf,xfas for arranging sp&eli}:I gﬁ?ihefgﬁ
the delegates visitang the Bhakre aud Natgal Damg

Business MEETING 447

(11) The Indian Roads Congress thank the various
authorities and concerns who kindly afforded facilities
to delegates to visit their works,

6. Scrutineers for the Election of the Council Members.

Messrs. S. N. Chakravarti, (. M. Bennett, H. P. Sinha and
C. J. Fielder wore appointed  scrutineers for the election of
Members to the Council under rule 9-1 of the Memorandum of
Association, Rules, and Regulations of the Indian Roads
Congress.

ol

i. 'The following annmouncement was made from the
Chair with regard to the elections:—

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

8. Elections.

The following were elected under Rule 9-f (i), g, b and i ag
Members of the Council :—

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

F. P. Antia R. N. Joshi
C. J. Fielder E. A. Nadirshah
W. A. Griffiths L R. Patel

g Representative of District Board Engineers.
B. N. Roy

h. Representative of Municipal, Improvement Trost
and Cantonment Engineers:

M. Meeran

i. Representatives clected by the General Body.

C. P. Misra
R. C. Roy

N. Durrani
G. C. Khanna

&
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Annexure 1

LIST OF MEMBERS WHO ATTENDED THE SIXTEENTH
SESSION OF THE INDIAN ROADS CONGRESS
HELD AT SIMLA IN APRIL-MAY 1952.

9. Under rule9-a, b, ¢ and d the following were nominated

by their respective administ
Council._ strations as Members of the

9-a Name of participating -
Administration. No. of delegates who attended

Name of representative.
the I.R.C. Session at Simla.

S. No. Name of State ete.

TQTAL :

gssa’m R. IA. Verma ABSTRACT
ihar
Bomba M. L. B&hl' 1. Government of India:
Madh Y U. N. Mahida (a) Ministry of Transport, Roads Organization 19
adhya Pradesh R. K, Batra (b) Engineer-in-Chief’s Branch 3
Madras K. K. Nambiar (¢) Ministry of Railways 1
Origsa J. Shaw {d) Central P. W. D. 5
Punjab D. P. Nayar (¢) Central Water & Power Commission 1
Uttar Pradesh M. S. Bisht 2. Council of Scientific and Industrial Research 5
West Bengal S. N. Chakravarti : X]s(;::‘; Agricultural Research i
Hyderabad D. V. Rao 5. Bihar 15
Jammu & Kashmir D. N. Gupta 6. Bombay 21
Madhya Bharat P. V. Divatia 7. Madhya Pradesh 6
PEPSU Raghbir Sihgh 8. Madras 21
Rajasthan Kishore Lal Mathur 9. Orissa 1
Saurashtra U- 3. Bhatt :(1) g:t‘:aj: ‘l;radesh f;
Travancore-Cochin K. K. Kartha 12" West Bengal 28
9-b  Engineer-in-Chief, Army . 13. Hyderabad-Dececan 5
Headquarters Brig. Partap Narain 14, Jammu & Kashmir 2
9-c  Central P. W. D, M. §. Mathur 15. Madhya Bharat 3
9-d  Consulting Engineer (Roads) H. P, Mathrani ig 11\)4:::]1': & East Punjab States Union g
10. A vote of thanks to the President. the Secreta .

. . ) ry and t 18. Rajasthan 4
Executive Commltpega .for the able manner in which g’he; h::i 19 S.alju'ashtra 3
conducted the activities of the Congress was passed by the .

General Body of Members, : 20. Travancore-Cochin 4
21. Delhi 4
22. Himachal Pradesh e 2
—— 23. Kutch w1
24. Tripura T
25. Vindhya Pradesh 1
26. Ceylon 1
200



LIST OF MEMBERS WHO ATT

8. No. Roll No.

DRNAP G W~

23.

24,
25.
26.
217.

29.

SESSION OF THE INDIAN R

OADS
HELD AT SIMLA IN AP Y ton s

RIL-MAY 1952

Name,

GOVERNMENT oF INDIA
(a) Roads Organization, (Mi

322

nistry of Transport).

322 Bazaz, S. L.
1446 Bhata B &
440 Bhalla, R. S.
8 }é{:argava, T. N.
‘hakravarti, S. (Invi
15_8 Chakravarti, § (Invited)
: Gomes, J. G. (Invit,
g;v;g; Goverdhan La(l. ed)
1288 Hardya]
88 Mathrani, H. P,
it McKelvie, G. M.
950 Nagarsheth, M. p
585 Poqnen, P, ¢, .
724 Rajagapalan, §. K
o Sinha, H, p. .
210 Subbiak, (!, P
723 Subra,hmanyam J
38 Sunder Rao H
Trehan, J. M .
(b) Engineer-in-Chief’s Branch
—_— Deb, A invi
- » A KL (in
16 gg.}ftap Narain,‘gﬁ?g.)
| - thota, G. 8., Qol. (Invited)
(¢) Ministry of ‘Railways
43
Venkat&ra
(d) Cent e V. .
” ral P, w. D,
oo Ahuja., B. D
o Bahl, D, R
Li2o Jain, X ¢
o Ma,ha.], P. 8
Malik, ¢ 'p-

Annaswami, v g

ENDED THE SIXTEENTH

S. No.

30.
31.
32.
33.
34.
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Roll No. Name.

COUNCIL OF SCIENTIFIC AND INDUSTRIAL

RESEARCH.
913 Chatterjee, P. K.
1170 Dinesh Mohan.
1625 Gonsalves, G. F. D.
847 Uppal, H. L.
1535 Zipkes, K.
3. INDIAN AGRICULTURAL RESEARCH
INSTITUTE.
— Raychaudhuri, 8. P. (Invited).
4. ASSAM.
1620 Dutta, D. N.
1632 Lakhar, K. D.
945 Pal, 8. C.
1452 Sharma, P.
5. BIHAR.
1655 Aga, A. K.
399 Bah!, M. L.
733 Bhagwat Prasad.
1634 Chakravarti, A, C. -
— Chandrika Ram (Invited).
1541 - Chowdhury, D. C.
471 Gupta, S.
434 Misra, C. P.
1642 Mukteswar Prashad.
192 Ram, G. S.
1299 Roy, B. N.
1291 Sinha, N. K.
754 Sinha, S. K.
856 Sirkar, 8. K.
1373 Verma, D. N, .
6. BOMBAY, ne B
1241 Antia, K. F.
329 Bhate, K. G.
1336 Daftary, N. D.
1497 Deshpande, D. V,
1651 Deuskar, V. R.
1663 : . Dhamdhare Hari Vasudeo.
1129 : Iyengar, C. L. N. -
1656 e Javali, 8. C -
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63.
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Roll No.

1646
596
315

1657
636
553

983
23

1479
342
795
163
376

7. MADHYA PRADESH.

978
1395
1643
1283

782
1392

8. MADRAS,

544
994
633
1594
1667
246
409
80
671
268
1640
1645
1662
233
472
1311
1647
1345
830
1572

Name.

John, A. Pauptis.
Joglekar, G. D.
Joshi, S. B.
Kale, M. D.
Macha, T. K.
Mahida, U. N.
Mone, V. T.
Nadirshah, B.A. [Represented

the L. K. (1), too].
Narke, S. P.
Nicolaides, K. P.
Otia, J. C.
Rege, D. Y.
Sandhawalia, N. §.

Batra, R. K.
Borwankar, S, .
Gupta, H. R,
Inamdar, H, M.
Kumar, G, L.
Mehta, J. V.

Balasubrabhmanyam, M.
Chandra.sekharan, E. C.
Chetty, K. A, N.
Damodaram Naidu, A, N.
Deviah, N. §
Durrani, N,
Ganapathy, @, 8.
Griffiths, W. A.
Meeran, M,
Nambiar, K. K.
Nandgopal, G,
atarajan, M.
Satyana,raya.na, K,
Sayoji Rao, H. R.
Seshagiri Rao, N.
Subbaraju, Bh.
Subbarao, M.
Swaminathan, €. G.
Thadaney, K. V.
Thillainayagam, R,
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S. No. Roll No. Namae.
102 1173 Venugopal, C.
9, ORISSA.
103 204 Bennett, C. M.
" 10. PUNJAB.
Balwant Singh.
B 8 .
ll((;; 832 Basant Singh.
106, 1593 B_erry, R K.
107 462 Bikramjit.
108, 42 Bri}mohan Lal.
109, 1243 Dhir, H. Ré
110. 1227 Gupta, 1. C.
111 1407 Kapur, S. P.
1]2' 799 Kewal Krishan.
113' 466 Khannz_x, G. C.
114, 187 Kikkeri, S. A.
115. 500 Krishna, R.
116‘ 1302 Mehndiratta, M. R.
117: 154 Nayar, D. P.
118 427 Nayyar, 8. L.
119. 1121 Ram Bilas.
120, 504 Sharma, D. €.
121, 1400 Tandon, G. S.
122, 1666 Toki, G. S.L
123. 491 V?,.rma., P. L.
124, 622 Vijh, G. C.
11, UTTAR PRADESH,
: Bhargava, N. C. .
oo 104 Ha:t,g C. A. (Representative
126 B of 1.C.E., London). (In-
vited.)
. Kar, 8. M.
i§§ Hgg Kochhar, R. K.
129, 284 Lakshman Swarup,
130, 1203 Mathur, G. D,
131. 1636 Mirchandani, I D.
132. 302 Mirza, M. A.
133. 264 Parmara, D. §.
134 1157 Prem Mohan,
135, © 1265 Sahni, K. 8.



454

S. No.

136.

165.
166.
167.
168.
169.

170.
171
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Roll No,

Name.
960 Sinha, K.
12. WEST BENGAL.
;232 Baul, R. D.
1:7 Bose, A. K.
293 Chakravarti, S. N.
l"S 89 Chambers, J.
: e Chattopadhya, S. N.
4«{ Chatterjee, D.
De, K. €.
21 Edwards, W.
231 Fielder, C. J.
1652 " Ganguli, A. C.
1030 Ghosh, A. K.
1604 Ghosh, B. N.
808 Ghosh, S. K.
]ggg Gupta, A. K, Das
Gupta, Saching
44 Laurie, F. J. K.ra Noth,
8 Madden, W. J.
1653 Maitra, M. S.
1650 Majumdar, B,
1309 Majumdar, 8, N
3;3 %'/Iitra., T. '
1544 Roy, SN 2
766 Roy, R. C.
iggg Sa.madda,r, S. K.
1679 Sambhu Ch, Chakrabort
s Sen, D. M. v
: Sethna, H, K.
13, HYDERABAD—DECCAN
logg Daver, F. K.
it Narasimham J. S
1639 Roju, 8.
388 3o D V.

Shiva Raj, A,

4. JAMMU & KASHMIR

1624 ‘

loca Gupta, D. N.
Wanchoo, P. N,

S. No.

Business MEETING

Roll No. Name.

172.
173.
174.

175.
176,

17.

177,
178.
179.

180,
181,
182,
183,

184,
185.
188,

187.
188.
189.
190.

191,
192,
193.
194,

15. MADHYA BHARAT.

149 _ Bhalla, P. N.

567 Dhumal, R. J.

581 Naik, B. G.

16. MYSORE.
1668 Manchigiah, M. H,
1664 Venkatesa Das, C. J.

PATIALA & EAST PUNJAB STATES UNION,

1134 Khanna, P. N.
1449 Singh, J. P.
1612 Uppal, M. G.

18, RAJASTHAN.

826 Adaviyappa, S.
827 Bhargava, I. D.
1661 Bhatnagar, V. R.

834 Mathur, B. D.

19. SAURASHTRA.

214 Bhatt, U. J.
34 Mehta, J. T.
1313 Patel, N. C.

20. TRAVANCORE-COCHIN.

988 Balakrishna Menon, T.
16564 Kartha, K. K.
1658 Sivarama Pillai, A.
1669 Thomas K. Jacob.
21. DELHI
1183 Nazareth, C. V,
1314 Sani, G. H.
40 Shahani, T. C.
1432 Sujan Singh



Roll No.
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8. No. Name.
22. HIMACHAL PRADESH,

195. 1648 Bose, S. K.

196. 338 Nangea, G. R.
23. KUTCH.

197. 1633 Mainthia, Devidas P.
24. TRIPURA.

198. 307 Sen, A. K.
25. VINDHYA PRADESH.

199. 1665 Srivastava, C. P.
26. CEYLON.

200. 822

Williams, L. C.
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Annexure—II
. INDIAN ROADS CONGRESS
INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 30th SEPTEMBE!i, 1951,
(Excluding Transport - Communications Monthly Review).

EXPENDITURE INCOME .
P
Ra A, P, Rs A. P Rs A, P, Rs A, P
To Opening Stock of Journal as on 18t October, 1950 17976 12 0 By Sale of Jonrna! 3636 14 O
,» Cost of Printing 1,001 13 6 » Advertisement 6573 8 0 10209 6 ©
» Cost of Paper e | 7799 0 6 e
86,776 10 0 o Government ard States Grants 52,000 0 0
R Members Sabscription s—
Deduct: Closing Stock of Journal as on B »
98,353 13 O 8422 13 0 .
80th September, 1951 Ordinary 26735 0 0
Assooiate 298 0 0
. Life Membership 1,066 0 0 29,781 0° 0
Establishment . 20492 1 8 — e
” Local and other Allowances 12786 12 6
,» Provident Fund Contribution e 1076 0 O ~ potrance Fees i~
,» QGeneral Printing & Stationery ) . 2,171 13 9
,» Postage & Telegrams 9.:6; lg 8 Ordinary Members 180 0 O
,» Uniforms to IV Class Servants 'éo i0 0 Assoociate Members - 480 0 O 2,280 0 0
,» Audit Fee for 1949-50 L. ) 7 00
,, Membership Subsoription to other Societies 1?1% 'g g
i E ses s
» g;zieg;!::g:: xpen 166 8 6| , Interest on Government Securities 410 8 0
” ! 6524 8 6
» Y 1,200 0 O
to Secretar ) .
:: ggﬂgxﬁ::: to Govt. Ofyhldib Btaff ve | 800 0 O 1,600 O 0| » Receipts on account of :—
Delegation Fees . 6950 0 ©
,» Depreciation . . 663 0 0 Transport . !
ifference being Excess of Income over Charges, otc.
” DlExpenditnre carried to Sarplus Account ' 43819 2 1 gom e | 2130 00 9080 0 0
TOTAL 103,763 0 0 TOTAL T1,05768 0 0

Kashl;ll“’;‘,’ Gate, In terms of m;r ropog ﬁendeg' to the Balance Sheet,
day’ 8d) J.0. CHANDIO
Datod, the 18th day of November, 1961, ( Bk Ao, (Rngland & Wales), F.OA,

’ Jor Walker, Chandiok § Oo., Oharlersd Accounfants,
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INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDED 30th SEPTEMBER, 1951.
’
Transport - Communications Monthly Review
EXPENDITURE Rs A. P. INCOME Rs A. P
To Opening Stock as on lst. October, 1950 684 14 0| By Sales and Subseription 1879 0 0
, Purchases of Paper e 523918 8| , Advertisement Proceeds 13,088 15 6
, Printing Charges - 6427 0 8 » Miscellansous Income - 218 0
12,301 11 6
Less: Closing Stock as on 30th Septr,, 1951 oe 1,64818 1
10,652 14 5
To Postage ! 1,006 12 0 J
,» Miscellaneous Expenses s 43 8 O f'
,» Balance being Excess of income over Expenditure carried : I
to Balance Sheet ve ! 4027 156 1 [
TOTAL Re 16820 12 6 TOTAL ... J Re 1582012 6
BALANCE SHEET AS AT 30th SEPTEMBER, 1951.
LIABILITIES Rs A. P, Rs A. P, ASSETS Rs A, P, Rs A. P.
SUNDRY CREDITORS SUNDRY DEBTORS
For Expenses ee 1,272 8 9
. Due for 8ales & Subsoription e 114 0 0
Advertisement Fee received in advauce for 1951—52 ... 1,206 0 O 2668 8 9
_— Due for Advertisements . 85888 6 6
MOUNT HELD IN SUSPENSE 6 0 0 e
AMOU STOCK IN HAND 4002 6 6
DUE TO GENERAL ACCOUNT 2,084 6 9 .
(Certified a8 to quantities and values by the Sacresary) .- 1648 13 1
CCOUNT
SURPLUS A STAMPS IN HAND 015 6
Balance being Excess of Income over Expenditure as
per annexed Income & Expeuditure Account ee 4,027 16 1
Debit balance a8 per last Balance Sheet o 3,003 56 6
Lesst Dobit twlancoa® — 1024 9 7
TOTAL ... Rs 65662 8 1 TOTAL .. Re 5652 8 1

Kashmere Gate,

Delbi.
Duted, this 18th day of November, 1951,

Audited and found correct.
(8&d,) J. C. Chandiok.
B.A., A.C.A. (England & Wales), F.C.A,,
Jor Walker, Ohandiok & Co., Chartered Accouniants,



Annexure II1
INDIAN ROADS CONGRESS

REPORT OF THE COUNCIL TO THE GENERAL BODY
OF MEMBERS FOR THE PERIOD 1ST JANUARY
TO THE 31ST DECEMBER, 1951,

~ [The Report covers the period from the 1st January to the 31st
December 1951, though a few matters referred to in it are carried
beyond the latter date for convenience and completeness of record ]

1. GENERAL.

The Fifteenth Session of the Indian Roads Congress was held
at Calcutta in February 1951 when 211 members and six invitees
attended the Session. The eight Papers published in the Journal
of the Indian Roads Congress Volume XV-Parts 1 to 3 were read
and discussed. Two Committees and ten Subcommittees were
reconstituted to deal with various engineering and administrative
problems. The Bullock-cart Subcommittee appointed by the
Council at their meeting held during the Gwalior Session in
October 1943 to study the question of evolving an improved
design for the bullock-cart wheel, was dissolved as it had com-

pleted most of its work.

The Executive Committee held two meetings at New Delhi on .
the 1st December 1951 and the 29th March 1952. .

The President of India has been pleased to accord his Patro-
nage to the Indian Roads Congress during the tenure of his office.

2. ADMINISTRATION.

Shri G. M. McKelvie, Road Development Adviser and Joint
Secretary to the Government of India, Ministry of Transport, was
elected President of the Indian Roads Congress at the Calcutta
Session. Shri H. P. Mathrani, Consulting Engineer to the Govern.
ment of India (Roads), continued as Honorary Treasurer. The
Executive Committee, at their meeting held on the lst December
1951, elected Shri Goverdhan Lal, Deputy Consulting Engineer

(Roads), as Honorary Deputy Treasurer.

Shri J. M. Trehan continued as Honorary Secretary. Shri

N. Sen continued to work as Honorary Assistant Secretary till’

" the 24th May 1951, when he was transferred as Engineer Liaison
Officer, Bihar. In his place, Shri T. N. Bhargava was appointed

as Honorary Assistant Secretary with effect from the 25th

May 1951,
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3. OFFICE.

The office continued to function in N i
period under report, the office disposed ?)‘;7 16)89}}11-’;
1ssp.qd 16,489 letters against 5,507 and 20 . N
previous year.

During the
eceipts and
+486 respectively in the

The stafl worked satisfactorily.

4. MEMBERSHIP.

(1). Ordinary and Associate. -
the;}'?llslmcreased from 1,243 (1,217 ordinary and ;

on the lst October 1950 to 1,292 on the 30mhn8e§2e£focieé?g
or

(1,265 ordinary and 27 associate Th

go t?}? Sr;cigty and 29 removals f)roni the; is;ﬁ;r?izs tn e admissions
eaths, and non-payment of arrears of subsepi 0 resignations,

time. ubscriptions for a long

The number of members ob

{2). Life Members — i .
the 1st October 1950 to Tl::a 3011;)}111 g:gtth):bbongress
}e}:;l;(;ﬂggeghgmselges a8 Life Members. The ?Zeigre .
per mernber’%;::,1 : efrr-:fl o a separate reserve after c; xéred from theut
D et rRmzﬁxa,l expenses. The Life Me be Ucting Rs 10
8 6,547/9/- on the 80ty Sept?nghigmfms%g{c
. i

reserve is to be utilized for such

' € € purpo
decide from time to time. The Ummcli)} szs 2 the Council may
any part of the reserve, 88 0%, s0 far, utilized

5. DEATHS.

Tt is with deep regrey
the following Membersg: °6that the Couneit record the deaths of

(Iy P.V.N. Sarma
2y K. V. Chowdhury
(3) H.J. Kothari
(4¢) 8. G. Lakhan;j
(6) B.RB. Kagal
Lotters
deceased. of condolence Were sent to the fémiiies of the

6. FINANCE.

Year from the
51, nine members

.1950-51 were a year 1951.52 (

meeting held og,p"a’l:dl by the Exeeutiax’;;d é‘he’ ¢ Actuals * for
submitted to the Copist Pocember 1051 Tho woeirce, 36 their
for 1950-81 show neil at its 38tn weeti e estimate will be

h a8 surpil ng, The ‘¢ '
defieit of Rs 17,11 blus of Rs 15,55 : e ‘“ Actuals

4. The improvemeng isn :&&ﬁfgggn ;_atimated

ary position

-, Hupost o¥ TEER CoUNOLL 463

fesulted from economy in expenditure, increased contribution
from the Centre, and realization of some bills that had remained
unrealised at the end of the previous year. Income from
advertisements was more than usual as publicity through the
¢ Journal ’ and < T.C.M.R.”’ became more and more recognized.

The total contribution received from the Centre and the
States during the year was Rs 45,000. The outstandings from the
States on the 30th September 1951 were Rs 28,000, Efforts are
being made to persuade the States to expedite payments.

As decided by the Executive Committee at their meeting
held on the 1lst August 1949, Part ¢ A’ States were requested to
contribute one-two-hundredth part of their allocations from the
Road Fund or a fixed sum ou the same basis. Some of the State
Governments agreed to contribute their share on this basis while
others, whose share according to the formula was much more than
what they were already paying, agreed to increase their
contributions considerably. But, as the amounts still fell short
of the amounts suggested by the Congress, these States were
requested to reconsider the matter. In response to this the
Government of Madras increased their contribution further by
Rs 1,000. The Council hope that other Governments, too, will
agree in due course to the contributions proposed and thus place
the finances of the Society on a sound footing.

As regards Part < B’ States, it was reported last year that
the Indian Roads Congress would continue to accept the present
contributions. The Government of Saurashtra, who had been
making an unduly low contribution, have agreed to increase theirs

to Rs 1,000,

The Government of India have increased their annual
contribution from Rs 6,000 to Rs 10,000.

The arrears of subscription from 267 Members at the
beginning of the Congress year 1950-51 were Rs 10,723. Qf this
sum, Rs 2,198 were realized from 62 Members. After adding the
arrears for 1950-51, the total arrearson the 1st Qctober 1951 stood
at Rs 17,830 due from 368 Members, of whom 98 had been in
arrears for more than two years. T.he names of 54 Mepzbers who
had died, retired from service, Of migrated outside India and had
been in arrears for a long time Wwere removed from the rolls.
Consequently a sum  of Rs 4,778/8/- standing against these

itten off by the Txecutive Committee at their
Members was writte zr, 19561. The Members who are still

4o clear off their dues. Members in
are not being supplied the Journal,

meeting held on 1st Decemb
in arrears are being pressed
arresrs with their payments
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nor are they being allowed : Drivi
Monberonss of thegSociety. any of the benefits or privileges of

7. AUDIT.

At the Fifteenth Session at Cal
Mess.rs. Walker, Chandiok & Co. °
%ﬁndltors, Delhi, to audit the a.ccou;m

elr report was examined by the Execut; ; i

_ ive C i

meeting held on the 29th March, 1952, and by tﬁ?(?é&?gila:t zﬁ:;

38th meeting on the 26th April, 1952,
8. PUBLICATIONS.

There was a steady demand
Indian Roads Congress during the yef;

ut‘;ta. it was decided to appoint
Chartered Accountants and
8 of the Congress for 1950-51.

r the publications of the
r under report.

Bound volumes of the Jour N
. ! nal Nosg, XI , 7
became available during the yoar. Parts of vor 1t oit
een lost during t.he 1947 distrubances a.nd' almos‘z ;ﬁe

the Journal and the T.C.M Ae
valuable Papers on Standt;.rd.sR andAs otone volumes contain many

Machinery, etc., they are in great é‘:;f:!l]dinforma.ﬁon on Plant,

As all previous copies of
g ) the Na
and there was still a big demand fgfutll‘xi?eggi;ig:gozeenlsg(l)%

copies were reprinted duyrj
have already been sold. uring the year. Qug of these 203 copies

1t is expected that ;
blo for salo at the Sesse;ont.)ound CoPies of Vol. XV will be availa-

The balance of ¢ s
was as under of the publication a8 ot the 31st December 1951
Name of Proceedings Volume
| . Balance
LR.C. Pﬁ;’geed‘“g” Lo VL Vi gy g
Do. o VII‘Pal‘t 2 ‘ Old‘lf;ut
Do' v IXepart ¢ 124
' o IX-BO‘und

197
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Name of Proceedings Volume Balance
I.R.C. Proceedings ... X-part 4 285
Do. ... X-parts 1 & 2 (Bound) Sold out
Do. ... X-parts 3 & 4 (Bound) Sold out
Do. ... XI-part4 184
Do. ... XI-parts 1 & 2 (Bound) 134
Do. ... XI-parts 3 & 4 (Bound) 254
Do. <oe X1I-part 1 25
Do. ... X1I-part 2 423
Do. ... XIl-part 3 462
Do. ... XII-part 4 582
Do. ... XI1-part 5 466
Do. ... XII-parts 1,2 & 3 (Bound) 586
Do. ... XIl-parts 4 & 5 (Bound) 499
Do. o XIII-part 1 311
Do. ... X11I-part 2 410
Do. ... XIII-part 3 352
Do. v.. XIII-parts 1 & 2 (Bound) 572
Do. ... XI11-parts 3 & 4 (Bound) 164
Do. o XIV-part 1 324
Do. ... XIV-part 2 445
Do. ... XIV-part 3 427
Do. «.o. XIV-part 4 465
Do. ... XIV-parts 1 to 4 (Bound) 563
Do. ... XV-part 1 870
Do. ... XV-part 2 391
Do. oo XV-part 3 500
Do. <. XV-part 4 371
Reoad Research Bulletin No. 1 246
Old Bridge Code (1937 Edition) 204
Nagpur Report 797
Paper on ¢ Water Bound Macadam’ 74

It is noticed that there is a smaller demand for Part 4 (Part §
in 1948) than for the other Parts of these Journals. This may be
because the last Part of eack Volume does not caniain any Papers.
But the discussions on Papers are printed in the last Part of each
Volume and the discussions are guite often as important as the
Papers themselves since they correct mistakes in the Fapers and
bring out fresh points of view. It is hoped that with this explana-
tion, the demand for these issues will improve.
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Those M
Proceedings eonf“bfﬁs who do not possess a complete set of the
before the olq e Society are advised to complete their series
volumes are sold out.

On & reci P .
to be suppn?(f"zga“ basis, copies of the publications continue
nited States of A sevgra,l technical institutions in India, the
Offices of the Ung merica, the United Kingdom Australia.’ and
nited Nations Organization in the Far East.

The I i 1
ment withndtll?: goads Congress has entered into an agree-
entral Road Research Institute to publish

Road Res
Congross earch Notes of the Institute in the Journal of the

Th . .

MONTill?lYlblﬁe}%s}m ‘,"TRANSPORT - COMMUNICATIONS
ScTibers row EW has become popular and the syb-
oxpand this rll)ufnb(e_r over 250. The Congress has decided ¢
making sy 'Il)u lication in pursuance of the Society’s polic (f)
have o ailable valuaple information to engineers who doy ©
ot the & 8 to all the literature and resources that are avai] ot

eadquarters of the Indian Roads Congress, ailable

From January 1952, two series of most u

. 1 . s -
:ﬁigg articles have been started in this pul?lfilzla.ti?)lrlld rorm.
bor covers Highway Standards issued by the Ipngj One of
o gill'gss In recent years and the other ‘gives salient fmn Roads
g portant bridge and highway works executeq i bures of
1952years. ’1.‘wo. issues—viz., those of Januar i the last
India—were distributed free in large numbersyt and February
Roa, and the Ch_lef Engineers were request o a.l} States in

eview to all engineers and subordinates °d to circulate the

Further, it was decided to i
to subordinate engineering staﬁm;kihthls
sional rate of Rs 8 a year which i
of the Society. 18 ch

Publication avail
able
:r ctzluntry at the conces-
ged from the members

Complimentary copies of the Revi
i

State Governors, Raipramukhs ew are being issued to

and Chief Commissionersg
b

the Indian Roads Congress. re supplied to all the Members of
The Coumci]

Roview to se, requeat Memberg read

publication, "4 articiee eag other ”‘tﬁ;:qcﬂltﬂ;‘:tm:f ;he
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9. INFORMATION.

Numerous enguiries received from Members as well as
non-Members on problems relating to highway engineering and
allied subjects were attended to. Some of the subjects on which
information was sought for are given below :

(1) I R.C. Bridge loadings ;

(2) Type Designs for Slab Culverts;

(3) Abutments, abutment piers, and piers for arches of
various sSpans;

(4) Slopes of approaches to bridges and culverts;

(5) Carrying capacity of existing bridges on roads;

(6) Load-carrying capacity of masonry arches;

(7) Sieve analysis and methods for sampling and testing
of mineral aggregates :

(8) Grading of aggregates .

9) Information on stabilization of soils ;

(10) Classification of roads in India;

(11) Widths of different classes of roads ;

(12) Maximum gradients ;

(13) Superelevation on curves ;

(14) Standards for mile and furlong stones ;

(15) Parking places in congested areas of big towns and
in the open ;

(16) Statistics about the milage of roads ;

(17) « Coslettizing >,  the phosphate  anti-corrosion
treatment for iron;

(18) Standard road signs;

(19) Methods of testing concrete piles.

10. LIBRARY.

In addition to a larg
Institutions in India and a

e number of technical journals of
broad received in exchange for the

Indian Roads Congress publications, a large number of books
and Standards of the British and the Indian Standards Institu-
tions were added to the Library of the Congress. Members can
borrow books from the libraries of the Congress and the
Consulting Engineer (Roads) by writing to the Secretary, Indian
Roads Congress. The rules regarding the loan of books are
published in Vol. XVI—part 1 of the Journal of the Indian

Roads Corigress.
(
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Lists of additi

; additions to the librarv .

mn the i ] p . . A rary are pllb‘lSh(? .
r.m.\l)ort.(,omnmnu-ations .\Ionthlv dRmevoinEtwhg?

Members are
R > are requested to stndy e lists
which they wish to consult. ¥ thesedists and ask for books

Seventy-five book i

3 noks were issued

i ) A 3¢ 0
v;nd.er report.  This is a very "
.\;)CIet_\ has  nearly 1300 °
Members should make more u

loan during the year
\small number consideringyt,he
Members. It is urged that
se of these splendid libraries.

11. MEDALS AND PRIZES.

At their 36 art ]
Couneil wn.r:iiti'.t.:‘.:lmfmm held av Calcutta in February, 1951, the
mittee for the u'.\"-‘ ; “; recommendations of the Papers Sub-com-
the 14th Session P ‘\IC‘L"L" for Papers read and dircussed at
sion. The following awards ware made :—

The ** Indian Roads Congress Medal ”’

O OShei K (o
(i) -1};5:‘11\' G. Bhate for 1. R. C. Paper No. 142 on
o 5 l1nun- of a Fl\'e Span Masonry Arch Bridge across

¢ Bhogeswari River near Pen, District Colaba i

the Provinee of Bombay.” "

(i) Shri A. Nageswara Ay ’
1 A Nages Ayyar for I. R.C. P v -
on “* An Adaptable Steel Centring for R, (?pf;;ié\g(; ,1,4‘

12 COLLECTION OF PARTICULARS OF BRIDGES

The Indian Ro : s
. ads Congress has been collecti
- ect i
'tI)‘r'ldges or lvr_xgth.a above 100 feet for P‘lblicat,ligg .pa':‘c“l"” of
] 1e compilation work is still in progress. As in book f‘?"{"
omplete, the question of its publication wi}] be mk";?n p&s it is
g up.

13. MEMBERSHIP OF SOCIETIES AND INSTITUTIONS

{1) The Indian Roads (on i
. he B ‘ongress is a ;
:}.:t‘logal Society of Soil A\'[f-clmnics and Fol:::il:::ie:noijthg Ind'mn
S ri 8. R. Mchra, Principal, Punjab College of Eng}neer!ng,
'oork(?e, represen'u‘d_ the Indian Roads Congress ngioeering,
Committee of the Society during the year S on the National
L (2) ‘The Congress is in addition
a:;d‘?':' bta?d;rds Ins't.ltu’tinn and maintains close ia .
ler\‘re‘ :)e‘: (:h:ire Clnsm'llm(m through representative 18150n with the
\ ouncils and i ) Ves nominated
which have a bearing o ton s ommittees dealing with subjéc:(;

(3) ShriH. P. Sinha .
Roads Congress on the g:;i::::}m?ted_to re
Indian Standards Institution ing Div

Sustaining Member of the

) represent the lndj
1sion  Council o?'d;:x:
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(4) .The following were nominated ax the Principsl and
Alternative representatives of the Indian Roads Congress on
the Building Division Council of Indian Standards lustitution :

Principal representative Shri 80 B Joshi

Alternative representative :  Shri H. P, Xinba

(d) The other representatives of the Cangress on the various
Sectional Committees of that Institution are :—

EDC: 2—Cement shii E. P Nicolaides
EDC: 20—Drawings Shei HO P Smmha
UDC - 7—Bitumen & Tar Nhri K K. Namlaar

Products Shri Brijimohan Lal

(6) The following are the Principal and Alternative repre-
sentatives of the Indian Roads Conress on the Road Tar Sub-
committee of the Indian Standards Institution :

Shri R. N. Chatterjee

Principal representative
Shri . €. Khanna

Alternative representative
TION ON OTHER ORGANIZATIONS.

ering Rescarch.—The Prime Minister in his
capacity as President of the Council of Seicntific and Industrial
Research set up a Board of Engineering Rescarch to co-ordinate

research in various branches of engineering. The President of

the Indian. Roads Congress is a member of this Board.

15. TECHNICAL ACTIVITIES OF THE CONGRESS.

(1) Specifications and Standards Committee :
ing the Fiftconth Session

14. REPRESENTA
Board of Engine

The Committee met at Caleutta dur
and discussed the following subjects

(a) Vertical (urves for Highways:
(b) Type Designs for Mile and Furlong Stones.

The Standards on Vertical Curves for Highways’’ recom-
mended by the Committee have been published as Papar No.
158 in Volume XVI— part 1 of the Journal of the Indian Roads
Congress and will -be discussed during the present Session of the

Congress at Simla.
signs for milestones, the possibility of

As regards type de
¢ nglish, Hindi and the local language i

presenting the legend in E
being examined.
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The ty
finalised.

The Standard form for recording data for cement concrete
road pavements, presented by the Committee for general dis-
“nsston during the Roorkee Session of the Congress in 1948, was
tinalized in the light of the commenta offered.

pe designs for furlong and boundary stomes were

A draft note on - Design of Traftic

] Rotaries ' has been pre-
pared for discussion in Committee

during the Session at Simla.
The following subjects were also studied -

(1) Recommended practice for siting roadside petrol-fill-
inY stations

(2) Recummv-mlt-d practice for roadside advertisements.

(3) Specifications for Joints in cement concrete pavements.

t2) Bridges Committee

The Committee met at Caleutta during the Fifteenth Session
in February 1951,

As suggested by the Committee, the Convenor of the Noil
Research Subcommittee was requested to call for written com-
ments from the members of his Subcommittee suggesting methods
for ascertaining safe hearing pressure on sub-soils for foundations
of bridges. The Convenor has since circulated & note on the
subject 0 the members of the Subcommittee for comments. After
the comments are received a joint meeting of the Bridges (‘om-
mittee  and Noil Research Subcommittee  will be arranged to
discuss this subject.

The resolusion passed by the Committee recomme
Government of India to make proper arrangements
out tests of bridge structures and to purchase var
modern bridge testing equipment wus forw
ment of India.

The Committee authorized the printing of Sections 1 and 11
of the Indian Roads Congress  Bridge (o, The

Member-Secre-
tary has been requeated to releas: the matter for the press.

nding to the
for carrying
ious types of
arded to the Govern-

Subcommittees Were appointed by the Comuiitiee to draft the
following Sections of the 1 R.(" Bridge Code -

Rection IV—Masonry Structures
Nection V-_.Ntee] Bridges
Section VI—Prenatressed Concrete Bridges
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A preliminary drafs of Section V wa» crculated ta the
members of the Subcommittee for their comments.

(3) Technical Subcommittee

(8) Test Track Ihrismon: .
The subcommittee held four meetings on the following dutes

18- 2-51--Calcutta
10- £-51-—Agra

30- 11-51—New Delln
2. 1-52- -Calcutta

< ¢ ' ‘ l i‘l)l'llﬂr‘ l..n]‘
’\t Lheil Inwti“ y h ‘l(‘ at ( ul('lltu oty ('l(‘ l th F e 4
L h

as it would be uncconomical

: 3 ended that as it wou cal

e bubwmll:“"l"::trfr(::?‘m & new site, attempts should be ‘ll'll..ull‘
1 . “h

o ma manent lease the land on which the Pf_ﬂwn“‘ ,

T onl? 1 ‘:t;a is laid The Government of Imlu‘:, n)‘&‘:.:

Ok ion (‘did not consider it NOCESRATY tu pursue Lt' "‘“ -
Or%;plu';lon.“ the Caleutta Port Commissioners have not refuse

at this stage "

far any request for the extension of the lease
m -

. rx of the Subcommittee mapected

In April 1950, ‘|l,:;gt':";ls'i:l"mf 1945 in mile 745,36 of the

the experlmcplll‘ vl (near Agra). The Subcomnttee mquv-llm

Bomb’.)-.[)ellni 'u:“ Koud Rescarch [natitute, to analyse wamples

the Director, ¢ t.“krn from the road The report of the “‘"“""rl'

of road cruwt ke blished in Volume XVI-Part 2 of the Journal,

which bas been pi l;mh November 1961 and 1t wan decided that

was discussed e the cesnary  and should be carried  out an the

further w?t:h‘“f‘r:nl::)tl Rond Research  Institute  on the Delin.
vicinity o '

Mathurs Road.

Y ated the Governmoent
The i ‘ongress have requeated
{ Ind lnd‘.l:‘ti'o‘::l:l:l::"t?f Ba 20,000 for the proposed tests
of India to sa

; i Subcommittee decided that the
' In thell; o':“:":‘t-:‘hl?r“ulr:; u;ll():lld be n:qnmled lnul to l:utrl;;\‘
ernmen repairs to or repaint the experimental "'I"hm wu) l;
out extensive wpioratt to the point of estruction his woul
sllow it to de rw watch the effect of the qmmt:u_\ of.lnlumrn on
:::!I)tl: m‘ou‘;‘l:mdwi"g The Governmnent of Uttar Pradesh were
e 0 r
requested accordingly.
e meeting the Subcommitter (ﬂf('um«-d the
i |M ponm ::nm the results of the 13'49-5" wrm’ of u-::
e e iod ascertain she performance and cconomy
whioh were carried Qut 10 PISCOR T T roads. All membors of the
of different kinds 0 uested to give their own conclusions in
&mboinm;:‘:gw for the naxs series of the tests.
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It is hoped that during the present Session at Simla the Sub-

committee will draw up the programme of the next series of tests
to be carried out at the Test Track.

(by  Research Organization Dirvision -

The Subcommittes.
1951 They desire
done and the

held & meeting at Caleutta in February
 to obtain reports on the road research work
programme of work for the next year of the research
nstitutions  of various administrations, engineering colleges,

universities. as well as of industries concerned with road mate-
rials, and the Armyv

The Consulting Engineer to the Government of India (Roads)

addres-ed all concerned in  May 1951.  Some repliex have been
received.

Reports of the work done in the Buildings and  Roads Re-
search  Laboratories in the Punjab and Uttar Pradesh were
received by the Indian Roads Congress. These have been Pub-

lished in brief in the ** Transport-Communications Monthly
Review '

(4) Road Transport Subcommittee

The NSubcommittee held a meeting at Cajeutry during the
Fifteenth Nession in February 1951

‘The Subcommitte considered the margi-
iom of r. - g
Q) mDi'::“"‘ :)r pn':).iic nally  noted subjects hut as they had

carriers, been (.lealt with by the Maotor Vehicle Taxation
) l)e‘.niy in issme of Enquiry Committee, the (‘hief Engineers, and
pormits,

8 Nator-rogioaa por- t?xe Bndgea»tomilflittce of thc Indian Roads
mits ( angress respectively, theyv did not make any
(4) Inwor-State  per- specific recommendation, They were of the

o ﬁ:g.ﬁcmm s OPinion that after the Proposed Indian Road

¢ Jomg-Qistance trans: ’l'r.ansPurt ( ongress had come into existence,
port. ' this Subcommittee would have no functions

‘8. Weight  restric- t0 perform. They would, however, continue
tinns.

) to do the preliminar work i
Formation of an . y w 1n regard to the
v lndri'::li;.d I rans- f?rmatum of the Indian Road Transport
pors Congress. ( ongress.

(5) Soil Research Subcommittee -

The Nubcommittee held two meetings on the

2-2-51 st Ramnad
17-2-51 at Calcusta

In their meeting held on 2-2-51 th
mended that enginegring colleges and

following dates :

e Subcommittee recom-
universities in India be
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of the bhasic principles of soil science and mill x'n&h,:?ﬁ;r l:.g(l.

Executive Committee at their meeting held on 1at §, er 1451

decided that. before the engineering colleges ulnd ;\L\l\wr;nl:(;:m
; j s«ultas of the de J

ia w ; .ssed on the subject, the results of .

:i'::l: :fpnt‘h:dflrl(-;?\di; Board of Technical Studies should be

awaited.

y ittee recommended that steps should
be t,all:m: t\”c aclotl{lv;ct“érl;fl(:;’?g\b: publish data u.f t.ypicl::l lr:dl_m:
s0ils b; assigning ];&rts of the country to t,lu; v.nrmu(:‘tli; 'n;-::‘(()ini,t
working in India. The Subcommittee at (»‘l('lr. tm l‘cn'l..with g
('alcutta on 17-2-31 set up a wur}ung commntm”(:ir( oL e
classification of Indian soils With respect 1o the g
properties.

i Sube littee considered a note on

same meeting the hubu.:mn n: : '

“8 At.':lh:n:thnd of soil stabilization by ml(‘ln‘.um.u[ nlu;l;‘u‘ J;:::.

-d}_“‘Cl iilicate * prepared by the Council of Scientifie nlm ‘ ln(' "

:;')' llulr{l;;earch and decided that capies of the note u‘n.u.y ut :.om",v

uul:h of the administrations who masy be in a position t 1
out tests under actual field conditions.

: i Scientific and Industrial Rescarch who were
3ddrzsl:i(§(i):nf;1leoxrf)a:tc4:r considered Umt_ﬁol(l tests lprtn(])):‘m(::} J)“\
the Indian Roads (‘ongress should pend till the 'cnlmpt;“:w of the
experimental studies at the Buildings R(:(‘lmcti‘tu;:?' te,
kee. and tests at the Cental Road Rescarch Institute.

In view of this, the matter was kcp.t in abevance  The
results of the tests mentioned above are awaited.

i oads Congress  made laat
o r('::l):s::‘)n;:fntﬂ::f ‘l‘:\(:l‘;:sn n::roed to provide fn.ndn to
g:::i' L(?:t ;xpérimontﬂ on surface drf‘ﬁ;mﬂ l““‘:";d;:ﬂl 1";::
on atabilized soil roads in the Pnn]a‘ n:; serimenta  are
detailed  eatimates  for  the PmP‘”}“‘h and ‘“admn
awaited from the Chief Engineers of Punja !

(6) Education Subcommittee:

i ‘aleutta in February
i mittee held a meeting at Calcutta in Fe rusry
lQ.’))ThII“mS;-lpl::%(:;nmendstiom ;n émst-g::gi\::rr :nn;tr;ouylole:r;m:; ;‘;
M ’ . . . . . 'a S .
:::firs ’_‘p:;'(:::;id E::";:(“:g;‘" vn:rgimm iouearcb inm.imt.u;ntz;l w(hp::‘:ﬁal
"l‘)" a.nd' lecture courses in highway'engmw-?nin lc(;' :' {hv
Ro;d Research Institute, New Delhi: werv “'rl anﬁon w the
Government of India and are now pn(;;'r q:::x;i:ra 1
All-India Board of Technical Studies in Engi g

i i i s 29th
’ ive Committee at their mecting held on the
Septelz:f)ef x::;:l:zci:ed that all State Governmenta should be
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requested to organize departmental refresher_ courses for their
engineers. A circular letter was accordingly issued to the S}Me
Governments on 27-1-31.  As the nature of the replies received
indicated that many of them desired to have a general outline of
the scheme and its financial implications, the Education Sub-

committee was a-ked to work out details, The Subcommittee
propase to discuss thix subject at their next meeting.

In addition, the Subcommittee w
of studying some examination papers
making snggestions regarding tl.mi
Question papers and syllabi receiv
colleges were forwarded to the Con
The Subcommitter p
next meeting.

ere entrusted with the task
of engineering colleges and
T suitability and standard.
ed from various engineering

venor of the Subcommittee.
ropose to disenss this subject, ton, at their

(7) Papers Subcommittee

This Committee held its meeting at Calcutta in  WPeb,
1951 and recommended the award of Madalx for some of the
Papera presented at the 14th Session.

Fourteen Papers were received during the vear hut only five
were accepted  Five Papers were rejected, two returned to
Authors for revision, and two were kept pending for considera-
tion after the forthcoming Nesssion

(%} Manufacture of Road Makin

£ Machinery and
Mechanization Subcommittee :

The Subcommitter held a meeting at Calcy
1951  The minutes of the meeting were conside
tive Committee at their meeting held on the st
It was decided 10 rhcnmmghd to the.
they consider the possibility of placi
crushers with firms willing to manufac

1tta in February
red by the Execy.-
December, 1951
Government of India that
ng bulk indents for stone
ture them in India.

The Government of India who were addressed in the matter
have undertaken preliminary enquiries.

16 MISCELLANEOUS
(1) Maintenance of * Earth Roads "’

Ax desired by the Council in their meeting held at Ranehi in
February 1849, details of the practices adopted in the
Ntates for the maintenance of earth roads were collected and
passed on to the Soil Research Subcommittee to stady them and

draw up specifications to suijt varying conditions of climate, soil,
rainfall, etc

~r
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(2} Research Problems.

i ing he - Jdnh
; . ceting held on the 2
¥ : ive O ttee at their mec

. Phe hxeeg‘g&‘ec:;ggx;cd t-hM. a5 the »tafl ap vugnml-vrmg
N'P“’u\bcl" lh t gencrally be familiar with the practica pr:r-}
colleges mig .thno éarch was needed, the |,,4,,"n 1“,,.4.“(,”,,,;,.. *a
b*iemlti e :I?!‘li a“;int of such problemn and circulate it to engi-
should eco
neering colleges.

R smbers of the Council and the
. With t.hat‘end ;;:e;:‘::}t:‘t:u;)x:'(n‘::)mit!u-snf the Indinn R'nudn
Convenors of (,nm(llx;l m‘;d to suggest suitable problems.  Nome
Clmgmﬁ‘a wvre' ’;)ee: received and will be vetted by the Research
?;iﬁm:;&i:?;&isi(m before circulrtion to colleges.

(3 Need of Roads for the ‘‘Grow More Food
Campaign.”

)
. . ising out of the Presi-
hi ering the pointa arising o DR iv
‘“b‘lid ;!m::ddeu\gemd at the lith N‘asw!z. the ?-,xecntlx; ¢
d‘enua! ) ”:t their meeting held on the Zi)t)x.h‘ei)t.m:l o;
%Ommm@l { that it should be suggested o M’Sutﬂe that
350 - decic e‘.g iculture at the Centre and in the Sta f“(,‘ .
Food and grx: of roads was n necessity if the u;w.
t,':;e de\':‘l)%}mg‘:mpaign »  wax to be 8 success amtlhthut(s, 03’
o Y R . - . " wt row
hom p ce road building projects in arcas where 0mmc:|dn-
\ "u'd‘ﬁ"a?. sign was to be launched. These reco .
5?0!‘0 ¥ wﬁﬂd%o the Governments mnc_vtmfd nn’:l they v;er:‘
tions were forw :‘.maw whether they were considering the “lm-:d :).
nr;qs:i::t:g SSXL for the construction u:ﬂ;mf;‘:)r:w:izofl}c‘;o w") More
funds vo :

reaso?'ab!e per_cent.agﬁ (::a:h:ugge"“'d that at leant 15 po:i;co:);. c;f
Fooq ?‘mp?‘gt:i should be set aside for this pur‘pmu‘ : ur :; '
tte avas}abe_ lfx:r:\ed that the Indian Roada ((mgr;;m\ “"(r‘m:
they were ‘3‘ Congreas serving in the areas where t c' ';ﬁor
gemb;;:ogf” c:mpligﬂl nl had been lsunched would be glad to «

ore

technijcal advice.

i ived indicated that under the r_ulcu

Some of the{:&::&;“?:ﬁ:&,:xj l for the Graw-More-Food

Boverning the ds could be diverted for the construction or

heames, 10 h;n :ds On the other hand, certain b}ﬂﬂ; J{:d\’o

the vement ot,hl::, the suggestions mado by the Indian Roads
g‘l)en:::‘x;r:zc‘ﬁd be given due consideration.

{4) international Conferences.

i k ttendad thoe
the Indian Roads Congreas a !
lutex’-rnt:i?og:lle%z;::sr&g Conferences in Bombsy and New

Delhi in January, 1961,

————"

8



Minutes of the 39th Council Meeting of the
INDIAN ROADS CONGRESS
Held at Simla on the 30th April, 1952
The business commenced with Mr. (3. M. McKelvie in the Chair.

Present:
M. L. Blhl G. C. Kh&nhu
R. K. Batra U.N. Mahida
C. M. Bennett H. P. Mathrani
C.J. Bhatt M. Meeran
Brijmohan Lal C. P. Misra
8. N. Chakravarti K. K. Nambiar
N. Durmai E. A. Nadirshah
C.J. Fie'der D. P. Nayar
W. A. Griffiths D. V. Ra»
D. N. Gapta B. N. Roy
K. K. Kartha R.C. Ray

J. M. Tmhan—Socre&ary.
The following Co-opted Members attended :

K. F. Antia T. Mitra

H. R. Dhir G. R. Nangea
Goverdhan Lal H. P, Ninha
Laxman Swarup P. L. Varma

E. Zipkes,
The following attended by iavitation:

D. R. Bahl 8. B. .loshi

8. L. Baxaz B.D. Mathyr
P. N. Bhalla J. P, Sinvh

R. 5. Bhalla H. Sander Ra
D. N. Datta Sajan Singn

Item 1. Co-options and Invitations.

The Council approved the actio
Commitee in co-opting and inv
the Council meeting.

Item 2. Confirmation of the Minutes of th
Meeting. ¢ 38th Council

The Minutes of the 38th ('

on the 26th April 1952
Item 3. Office Bearers.

The following were ele

General Session :—

President
Vice-Presidents

n taken by the Executive
ting certain members to

mcil meeting held at Simla
were confirmed,

ted to hold offiee till the next

T. Mitra
W. A, Griffiths.
K. K. Nambiar,

Honorary Secretary ; \Il‘ '}',:l:z:.
At this stage, the new} elect
cook the Chat y ed President, Mr. T. Mitra,

1
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ftemn 4. Venue of the next General Session.
The Executive Committee was authorized to fix the venue
and date of the next Session of the Indian Roads Congress.
Item 5. Committees and Subcommittees.
The (‘onvenors of the Committees and Subcommittees
were appointed as under - -

(1) Specificaticns & Standards o
Committer ... Q. .\’, )l(‘}\clVN.'
(2} Bridges Committee ... H. P. Mathraui
3) Techmical Committee : .
t1) Test Track Division o T. Mllré
(it) Research Opganization Div. ... H P. Sinha
(4) Road Transport Subcommittee. ... E A Nadirshal
(3 Education Subcommittee. ... E. A Nadirshah
- : R [/ it t
(6) Rituminous Treatment of we o
Aggregates Subcommittec. . WAL Grifliths
(7) Highway Lavout Subcommittee... U. N. Mahida
(%) Proviacialization of Local Bodies
Eaginvering Services Sub- )
committee . B.N. Roy
(9) Papers Subcommittee. o G M. McKelvie

{10) Manufacture of Road-Making
Machinery & Mechanization

Rubcommitter ... H P Sinha
(11) Organization Committes «. G. M. McKelvie.

(12) Soil-Research Committee

i) Field Experiments aund X

o QGeneral Division. vo. 8. R. Mehra,
(1i) Laboratory Division, ... E. Zipkes.

9 The Exccutive Committee were autharised to decide the

functions of the twa divisions of the Boil-Rosearch Committes.

i it) ade to the personnel of
3. The following additions werc m ;
the Conmittecs and Subcommittees named below : —

Road Transport Subcommittes v No DL Daftary

Test Track Division Ii“, ‘2 l‘ﬁadinhlh
Education Subcommittee s: a: M:;:-‘:

‘onvenors of the Committees and Subcommittees
;T:;:e 1(:: sccount of the work done by their Cammittocs

during the yesr.
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Item 6.

Item 7.

Item 8.

Item 9.
(hH

A3)

Item 10. The Council placed ogn
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Representation to Part ‘C* States on the Council of
the Indian Roads Congress
The Council directed the E
der the question of giv
States on the Council
dations.

Railway concession to the delegatea attending the
Sessions of the Indian Roads Congress.

The Executive Committee wag authorized to approach
the Railway Board or other authority for obtaining

travel concession for delegates going to attend Indian
Roads Congress Ressions.

Xecutive Committee to consi-
ing representation to Part ¢ ('’
and to submit their recommen-

Panel Discussions.

As Members had evineed a keen desire for panel discuss-
10Rs on important subjects the Couneil decided that in
future the Sessions should if Possible be extended by one
day, so that more time may be svailable for })ane)
discusstons.

Miscellaneous.

The Counci! was of the opinion that for efficient and uni-
form road development in the country engineer officers
and statf of district boards should be taken over by the
State Buildings and Roads departments, To make an
effective approach to the Central angd State Governments
for this purpose the Chief Engineers of States should be
requested to examine this duestion and evolve a worka.-
ble svstem which could be recommended for adoption by
State (rovernments. The Organization Committee wax
directed to deal with this question.

The Council discussed a pro
State Governments to set y
their States. Further action
Committee.

A proposal to substitute the word ¢
of the word ** Convenor " ;

mittees. Subcommittees wa,

posal to recommend to the
P Highway Departments in
was referred to the Executive

loss sustained by the
engineering profession i
of Shri B. L. Varma, Chjef p
April, 1932

The Council resolved t
should be sent to the bereav

—

hat a message of condolence
ed family,

Tour Notes of the
SIXTEENTH INDIAN ROADS CONGRESS
Simla, April—-May 1952

29—g—1052

1. Local Inspections:

invitati « Shalimar Tar Products (1935) L.ul.,

At the invitation of M s ‘ 1 . ]

the d(~|t(.';;at;es visited the work of surfacing \\1(.!\_&}1 aggregates in
progress near the Vietory Tunnel, Cart Road, Simla

The demonstrations were to the following specifications. —

Wet Aggregate with Shelmac D" (renewal coat).

(1) The surface was cleaned thoroughly with soft and steel

brushes.

Water was  sprinkled over the surfuce of the road and
& e 4
over the chippings to create wet conditions.

(3) Lime at 51b per <, sft was spread over the wot surface

“4)

3

(6)

and brushed to make slurry.

o he
) 1) heated to 300 deg. F. was sprayed att :
::ltzhuuz’c% ll:) pz:';wsft, over the wet-limed aurface by

means of & sprayer.
Wet chippings 3/8 in. gauge were first mixed with lime

at ‘;ll r rule 0‘ l ") pel C“ “"d ‘-he" uplo‘d at th(‘ rate "'
Dl J\L Cf" pel % ﬂfl; over “he L3114 ‘.00 p&"‘u'(‘ wlth
{ b

Shelmac D"

The surface was rolled nnd opened to traflic the same
day.

l-in. Wet Sand Tar Carpet.

(8)

(b)

(c)

)

The surface was cleaned with brushos and dustod with
By P 30 d ¥
’ 1 Tar No. 3-A, heated to 230 deg. F.,

:»t&‘f;);?::l '::twt‘::- r‘aw of 18 1b per % xft with o Tar
Sprayer. . . .

Wet sand was thoroughly mixed with xlaked lime a¢ the
rate of 1} 1b per cft of sand,

S ith Jime at the rate of 7 ib per oft of sand
:::“:;::;zdedm‘:?t::%ml Tar No. 3-A in open pans and
with shovels.
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e) Th i i
(e) pere%[;rz.mued sand was laid at the rate of 10 cft

(f)  The surface was rolled with an 5-ton power roller
Opening to Traffic.

he gzxe r'(;‘;q .:h'l:uld be ‘upenwl to trathe immediately the carpet
% set. 13 takes as Jong as 45 davs in } A i

N s : ay: 10t wea

plains but in Simla, it can be opened after 24 hours ther in the

.“)] E—‘lhl‘lllll\' plﬂc[. i ] Lad W sSan 18 I1n &
B l(‘-"l ““y “f br "li‘i gw is i

) g g Xy et

pa(““e ty b" n)e(‘hﬂnl(}al mixer Th(‘ -")")'i" bafch('ﬁ use(;l in thl‘

demonstration were mixed in hes i
m ‘ wated pans w Y
mixing is uneconomical buans with shovels but such

CHANDIGARH—THE NEW CAPITAL OF PUNJAB
tInspected by the Delegate s on the 1at May 1952)

Immediately after t} iti

A 1e political partition of the ¢ i

- cat € country i

:::;ht:w\‘: vO.\‘t ?nm’ent_ keenly felt the need for building a (,‘xlgitat:
he State of Punjab in India and also to provide a central

llu(,lt'“* fUr bu‘iln(ﬂlﬂ (‘du('& 01 an >
) ton l Othl'l mterests w
s hlbh had

So far the headquarters of the Government e
§|mlu, As this station, besides being inconvenient l::‘:hem?::)la't
in genor'.l. and the Government in particular, could not Eov'n;c
the requisite facilities required for proper and effective a(ll)minl' e
tration, a site was selected in 1948 close to Chandigarh wh o
building operations are now underway, o

The Site.

The site is bounded on the North by the Lower Shiwali
the East and West by the Sukhana (,‘hoyaml the Ptt:ti:r;wl:;:ks' nd
on the South by the PEPSU territory. It has a good cli o
well wooded, and provides beautiful natural ourround‘lm&w’ o
average rainfall is about 50 in per vear. The chos | fmgﬂ' Thc
dammed and reylnimod will provide suitable parks an:; rer being
Mos_it of the building materials are available | . 1y meadows.
easily manufactured. . Cealiy or can be

While approving the site the
Jawahar Lal Nehru, remarked -
existing encumberances of old tow
the first large expression of our
newly earned freedom. *’

Prime Minister of Indi i
] . ndia, S
The site chosen is free fr(l)ll:
ns and old traditions. Let it be
creative genius lowering on our
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The Master Plan.

The work of preparing the Master Plan for the new city was
in the first instance entrusted to the well renowned firm of Town
Planners, Messrs. Mayer and Whittlesey of New York. The plan
drawn up by them has been modified subsequently as a result of
general collaboration hetween Mr. Albert Maver, Monsieur M. Le.
Corbusier, and the senior architects Messrs. Jeanrette & Fryv and
Miss Jane Drew cngaged by the Punjab Government. This
collaboration resulted in considerable  changes in the original
master plan and in the location of the  sitex for some of the
important huildings

Major Land uses

The total area proposed to be acquired for the town is 8919
acres, out of which 3,224 acres will be developed and the balance
of 3,693 acres will be treated as undeveloped for the purposes of
this project.

The allocation of the undeveloped area of 8,695 acres in a8
follows . 336 acres for industrial development; 110 acres for the
Engineering College: 306 acres for the Punjab University: 2,943
acres for green belts, parks, ete.

The land-usage for the developed area of 5,224 acres is as
below :

|  Secretariat, High Court, (‘npi.ul
and Government House including

parking 220 acres 4.3%
2. Hospital sites. w o, 1.8%
3.  Public Buildings. 2, 87
¢. Main commercisl centre and

District Offices. 166 ,, 3.2%
5 Roadside Commercisl

Ruildings and Reservation. 233 ., 4.5
6. ‘Town Hall . ]® . 05%
7. Area of District centre. ... 58, 1LIX
8. Parks and Parkways (Central

Park). 608 ,, 11.6%

9. Main Roads. 412, 7.9%
10. Sectors (Residential, including
local parks, school
3208 ,, 6l.4%

inside sectors). -
5,224 Acres 100%
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The roads for fast-
mately 240 acres. Ho
of 15,000 persons to
class sectors. Each s
for its inhabitants.

moving traflic occupy, an area of approxi-
using communities range from a maximum
a mimimum of 1,200 persons in the upper
ector provides all the necessary amenities

Architectural Contro}

of ho’lll;,‘ (;?]‘(;)r"";‘;l_lt 18 contemplating to build a large number
laid dow:n by thpu HHe bm]d!“gs according to the standards to be
prise will hav em. All buildings undertaken by private enter-
e 1ave to cor'lform not only to the standards of buildings,

1tation and h_‘-glene a8 set out in the bUlldng bye-la". but

:ﬁ:osr;:g }g;‘(‘g’ be got approved by the Architectural Branch of

Allocation of Cost.

The entire cost of t j lit up into two syb.

'}:f: (zlssd(iti e Do"el:;"tltztpg;f&tal:ﬁ (ll):;c:thcoswpnf works which
‘ ct charge on the State.

In category (a) are grouped the following 1 —

(1) Survey and Land Acquisition.

(2) Communications—Roads and Railways

(3) Water Supply—Domestic and Irrigation,

(4) Drainage and Sewerage.

(5) Temporary supply of electricity

6) Landscaping and Horticulture.

(7) Construction of Dam over Sukhana ('},

(8) Community Buildings and Cjvic Works,

(9) Contingent charges.

In category (b) are included the following : —

(s) Unproductive works consisting of Government Ofti
igh Court, As; : C ; ent
g:,iw ou “sembly Chamber and Government

(b) Residential Buildings for

quarters for ) |, )
of High Court, As. and Ci

Government Servants
wambers for .-\dvocates,

Survey and Land Acquisition :

plored detailed surve
made for an aeria] survz;

~d
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of the site. Om the basis of this detailed survey, contour maps
were prepared by the Survey of India. Proposals for land aquisi-
tion included the barest minimum area required for the construc-
tion of the town. Land acquisition also involved several other
problems, e.g., the evaluation of the existing lands and buildings
to be acquired and the re-settlement of the dinpossessed in the
adjoining areas. A considerable amount of agitation prevailed
in the initial stages of the project over land acquisition but this
was finally got over.

Cemmunications—

(a) Roads.

The road system of the State is being replanned w0 as to
provide a focus on to the New Capital. Several arterial communi-
cationa have been provided which will make the Capital easily
acocessible from almost all districts of importance in the State
The three main arteries are .

(1) Main approach from the railway station to the city oentre
and beyond to the University.

(2) The main arterial approach road passing through
markets, administrative and city contres.

(3) The main approach road from Ambala to the centre of
the full city development.

These roads will be wide enough to sccommodate all types of
traflic and will have frontages rescrved for busincas and commer-
oisl buildings.

The internal communications of the town have also been very
oarefully planned with respect to their functional aspects. Their
layout has been so arranged as to provide reasonably self-contai-
ned neighbourhoods and at the same time to minimise the peak-
load traffic. In order to afford maximum efficienay, safety, and
pleasure, to each road user, traffic with different characteristios
has been segregated as far an posaible.

The total cost of the roads is ostimated at Rx 128.00 lakhs«
which includes not only the cost of the links but slso cost of the
city road, the footpaths and cycle tracks, roads in the induatrial
area, arboriculture, bridges and culverta, ete., otc.

(b) Rasiways.

The Railways have carefully surveyed the possible re-align-
ment of the broad gauge line from Ambala to Kalka so ss to brm‘g
the new oity on to it. This has beon agreed to and the work ix
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likely to be taken in hand in the near future. Suitable provision
for the cost of this diversion has been made in the estimate but it
is hoped that when the line becomes remunerative from the rail-
Way’s point of view, the railway will payv the enst.

Water Supply—

. Pronslon for water supply for domestic purposes for a popula-
tion of 1,50,000 has been made in the estimate at 30 gallons of
water per head per dav. The water supply will be from the tube-
'w;nlls,'a g00od number of which have already been taken in hand.
The distribution will be done by G.I. Pipes. The design provides
a continuous supply of water to the town with adequate storage
facilities and a good tail pressure. The cost of the domestic
water supply i3 estimated at Rs 108 lakhs and that for irrigation
Supply is estimated to be Rs 58.9 lakhs, the total cost being
Rs 187 lakhs. The consumption of water will be charged op 4
meter basis for domestic supplies and on an acreage basis for
irrigation supply. It has been estimated that at the rates propo-
sed to be charged the return will be 4.82% which justifies the ex.

penditure on this part of the scheme being termed Remunera-
tive,”’

Drainage—Storm Water and Sewerage.

In the heavily populated areas storm water will be taken
care of by sewers in exceptional cases whereas in other areas b
open drains. y

As good drainage facilities exist at this site on a
natural steep slopes, the entire storm water dr
expected to be tacklied efliciently at a modest co

on account of the
ainage problem g
st of Ry 63 5 lakhs.

A completely water-borne seworage svstem s
designed for the town with self-contajped’ X
total cost of this system is estimated at
temmporary disposal works).

The total cost of the drainage
The Sukhana Cho Dam

In order to reclaim the N
. . " Sukhana (¢
Eastern side of the town, it iy proposed m(cgo
dam at 8 cost of Rs 5% lakhe Nea "
intended to be reclaimed after thy

Community Buildings.

A new town of the

type pro i
large number of community guiﬁ::::t:nze :zn?g::: dh':\"l: Ima
n

: proposed to he
disposal works. The
Rs 129 jakhs (with

scheme is Rg 192 lakhs.

twhich borders the
Fuct a small earth
rly 2,000 acres of land are
s dam is constructed.
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spared in providing these. The following important buildings
are proposed to be constructed :—

Cost in Rupees

Civic centres such as Municipa! Offices,
Town Hall, Public Library, Museum
and Picture Gallery. 19.50 lakhn

Educational Buildings consisting of
nursery, Middle and High Schools, two
Colleges for men and women, a Veteri-
nary College and Hospital, and a Poly-
technic Institute. 12585

Medica! Buiidings consisting of u  100-
bed hospital, five health centres and one
Maternity Hospital. 54.80

Miscellaneous buildings like a Sarai,
Community Centres, Swimming poals,

Stadium and other essentuial baildings. 2405,
Totsl 224 lakha

Development Cost.

In the development of & new city of the type visualised all
items of expenditure that cater for the daily or periodical necds
of the citizens individually or collectively as 8 community have
to be considered as a legitimate charge on the development costs
of the land. Where, however, services are rendered on a
commercial basis like railwavs and  clectric and water supply,
these utility services have not been considered a part ~of the
development charges. The items which are taken as constituting
the development charges are us below :

(8) Survey and Land acquisition.

(b Road Communiocationa.

{¢) Drainage and Sewerage.

{d) Temporary Electric Supply.

(e) Landacaping and Horticulture.

(f) Dam over the Sukhana.

(8) Railway siding.

(h) Community buildings and Civic worke,
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(i) Contingent charges on a proportionate basis for establish-
ment, etc.

The total for all these items aggregate to Re 337.6 lakhs and,
as the gross total acreage under the scheme is 8,919, the develop-
ment cost per gross acre comes to R« 9,367.

Plot Values.

Besides the areas reserved for residential accommodation for
Government servants, a large number of plots will be needed
by public and the successof the scheme will  depend
on public co-operation. No straightline formula can be evolved
for assessing the values of plots for residences, shops or other
areas but a reasonable means has been struck after taking the
various factors into consideration.

The prices which are propowd to be charged for the residen-
tial areas are detailed below :—

5-Marla Plote. Rs 1,500/ each.
10-Marla plots. Rs 2,500, ,,
1-Kanal Plots. Rs 4,000
2-Kanal Plote. Rs 6,000 ,
4-Kanal Plots. Rs 10,000/ |,
6-Xans) Plots. Rs 14,000 ,,
8-Kanal Plots. Rs 13,000/ |,
10-Kanal Plots. Rs 22,000/ ,,

{Each Marla equals 25 sq. yards and each Kanal
equala 500 sq. yards.)

The prices of plots in the shopping and commercial sreas
will, however, be considerably higher depending upon the
location of the plot and the use to which it wiil be put.

The large areas which are proposed to be given to the
University and the Punjab Engineering College have also been
suitably priced.

It is intended to realise in the first year 25% of the value of
the plots to0 be so0ld o0 the public. The bahnee%will be recovered
in gfm equal anoual instalments with interest at the rate of 4%
per snnum. The total number of plote available for residential

urposes is just over 20,000 and the ret
f. e herel b s B 00 return expected from the

Totr Notes

CONSTRUCTION OF CAPITAL FOR PUN
AT CHANDIGARH
GENERAL ABSTRACT OF Coxt

Voo Castof Land Acquisition and Surveys.
2. Cost of Internal Roads and Bridges.
3. Cont of Domestic Water Supply.
4. Cont of Irrigation Water Supply.
. Cost of Storm Water Drainage
6. Cost of Sewerage,
7. Cost of Landscaping
N~ Additionad charges for supply of Flectrieity
W Cast of Uivie Works
Fo Cost of non-productive Government Ruildings
1T, Cost of productive Governnent Buildings
12, Cost of Dam across the Sukhana
13 Cost of Railway siding
14 Contingent charges—
{») Establishment ISR RL
by Research (N
(¢j Machinery T, & P 2o
(0 Machinery for Public Health
Works. 126
Iheduet -
(a) Credit for Machinery., 3l

(by Credit for Public Health
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JAB

He tn lakhs.
1hi 14
§2%.06
107 83
DN =R
Kl
2% 53
2y 97
RAXTT)
224 30
RTINS |
270,00
aN o)

20040

s o

1664 52

Machinery. 120 (-) 44 Ll

Net Cont,

(1620 52
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THE BHAKRA -NANGAL PROJECT

1[n~p.~«u-«l h}' the l)o-]o-g;xuw

y on the
Sund May, 19520 The

: Northern
I.\.ul»_\‘.»_\' Kindlv arcanged to g a
.\[n'(‘l’«ll I'rain from Kalka 1o Dethi
Vis Nangal Dam

General :

The Bhakra-Nanwal project e
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e project s extimated to he

The Bhiskra Dam was concerve. ;

while le(0' viilﬁ-s{ “,HII \\‘h‘;:;:l:l‘llll\o':]linll“ ll‘l::ﬂ\ “”l}'}’““n“m‘d ;“ taln
Operatinus were  started an both gl d..sm: ilnllr:tllo‘ i

sethack was however, received by the project | o A serious
politieal partition of the country 1}. 1947 ,.“.;1 ; fh ; roult of the
not, therefore, be miade 140) 1 i [»rn]wtd} nl.n start ”_'"M
ated the present work e Wt carried g ;m' 1o he r(-\'!swi
veheroe Ting to the revised

construction

A view of the Sutle
(Ph.2o sy C.

j showin
.
‘uriesy~—Dr F. Zipkes,

& the g,

b"‘c'.('/', Cpen.‘on b”dge'

BRI, N Delhs)
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The Present Stage of Work :

Up to now, construction operations on the project have been
entirelv preparatory in <o far as the Bhakra Dam s concerned
These have inciuded the building of aceess roads and a 40.mife
rail hine from the nearest ratlhead ot Bupar, development of
housing coloniex, deiving the diversion tunnels (now about two-
thirds complete), and some sbutment sealing  Elsewhere on the
project, the Nangsl Dam hax been brought to virtusl completion,
The excavation of the power canal and building  of  sowme 40
siphons and aqueducts to carry intersected  streamns across the
canal are under way, as is also work on the two cannal power-
houses.  As soon as the steel gates can be installed in the twenty.
<in 30-ft wide bavs of the Nangal Dam_ it will be ready for use
The canal headworks, also a low dam with cight 24-fvt wade
openings located adjacent and approxunately at right angles to
one end of Nangal Dam, are complete

THE BHAKRA DAM

The dam on the river Satle) at Bhakra gorge wall be 6580 ft
high above the deepest foundation and wdl e strarght gros ity
dam. The total capacity of the reservorr will be 704 mathan foot
acres of which 5 73 malhon foot acres will he utihizable storage

MRtere cres! of dom

- - — o — — v~ —— -
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2 e 23 o length of the lake wiil be about 36 miles and the ares will be
v about 38,000 acres.
L]
T . B.(’f"r(‘ the dam can be constructed the existing flow of the
| :‘“" including that during the floods has to be diverted through
l 1e two tunnels—one on either side of the river. These tunnels
, ~ ‘;rp half-mile long each and will be 50 ft diameter when finished,
! Q it the excavated diameter is 0 ft.  The strata met with in these
| - = t +] s
N ' g S innels ranges from jointed sandstone to indurated clay
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- < - Entrance to & tunnel.
to - z (I hoto by courfesy=—Ir. E. Liphes, Iheeetor, KRR, New Delhy)
. & I ~ F3 ,
. z . ) . ' .
- '»f < = . I'he top width of the dam s 30 1t whereas the hase width s
‘ 3 < z 575 It. The downstream face has a slope of 0 Ko 1.0, The up-
\ ] £ = stream face is vertical upto a depth of 350 ft ,{’rum the top and
i = Z then slopes at 0.35 to LOup w the toe. The dam  will be
[ N z equipped with the usual system of drainage in the foundations
&£ 5 = and inspection galleries.
2 =
, = 2 ' o
L s 2 Diversion Tunanels: The construction of two diversion
= tunnels is the first step towards the completion of the dam.  An
P *§|r0a(ly indicated the inside dismeter of the excavated tunnel i
ot 6O ¢ and the finished diameter will be 50 ft  The maximum
velocity anticipated in these tunnels ix 50 feet per second and the
maximum capacity of both the tunnels is 2,575,000 cft per second.
,{:h‘“ capacity corresponds to s flood of 21 years' frequency.
hese diversion tunnels are, in fact, the Jargest ever constructed
80 far in such a difficult strata as is met with on the mmlfru
gorge ranging from jointed sandstone to indurated clay. The
design of these tunnels is based on madel experiments earried out
in the U.S.A., data collected during the course of geological

’
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mvestigation at the site. and a detai
. H‘l‘d NUFVey “f

Ny . k A the g
earried ont i 1449 AC the  velocitie through the gorge ay
during the Hoods will  be very hich, even o ~mall k’l(k tl}llnels
shwnment can playv havoe during operation. The al '::: In the
therefore . been  checked and re-checked with ”:’0: ne nt,h'&"v
theadohites on completion of the pUot heading. precision

Tunagelling.  The piloe hesding throuyh cach t
absolutely necessary for thorough mvmti:eni.;n luf “}“m.' .
correct atirnment and proper design of 1, supporting t “l "l'flfil,
general plan followed for exeavating the tunne) “_L" b The
from an s < 10 ft ploneer hope. hoted through earlje '.h to enlarge
the  foundation exploration Devving . from .Dr A; tartof
the  half-mile long  tunnels Drilling  for 11 ;“t'l ““H of
was done with the help of Preumatc hamu, .n ~ ‘h,.;uhngs
npplemented by blasting with th. aid of hi(';‘ “_hl"i' Was
The <trata ehneountersd w ”h VT {r,.nl l;‘l ”nn\f’luﬂl Ve,
amnd  therefore full faee blasting  wae noy place to - place

debrisc was remaoved by o4 26t nacrow i possible, The
oo . (34 YR g . .

1 culn Al srd ]Hl«'h !l]) Wadons  worke i ‘L’ track varry ng

“d by manual lahone

Work in pProgress at the
- Mouth of 4 tunne}
oty b, CourtesympDy. p :
N Y B Zipkes
Director, C.RRA, Ny Delhs.) ’
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Artificisl ventilation was provided from each face of the pilot
heading which forced fresh air through an air duct. After the
completion of the pilot heading and before its enlargement,

per flood protection work in front of all the 4 faces of these
K:dinp were constructed to prevent the flood water entering the
tunnels during the monsoons  The enlargement is carried out by
putiing in steel ribs spaced 2 to 4 ft apart at the contre and
supporting the top. After necessary compacting of the top, the
side trenches are made about 10 ft deep so as to fix the curved
segments on each side. A complete ring of 10 ft length is
ooncreted by means of * pumpcrete ' using about 700 cft concrete
in 2 10 feet length of the arch. In each ring of 10 ft width, §
grouted pipes are inserted before concreting so that any inter- *
space left between the concrete and the excavated rock may be
filled up with cement grout. The initial grouting is done at a
pressure of 30 |b per 8q. inch.

After completing the concrete roof the mass cxeavation of
the central portion will be easy and can be accomplished quick!
by means of shovels and trucks This method ensures full
protection to the labour working inside the tunne)l. The
oconcreting of the invert of the tunnel ix done with the help of a
travelling gantry, after fully excavating the bottom.

The maximum progress in the pilot heading was 10 ft & day
on either face, but the progress so far achieved on enlargemont is
5ft106 ft a day.

Main Features: The main features of the Bhakrs Dam are
given below :—

Height. 480 ft

Length at Road level. e 1700 £

Width st top. 30 fs

Length of lake. 58 miles

Area of lake. ... 38,000 aores.

Reservoir lovel above sea. e 1,680 f

Reservoir capacity. . 7.4 million acre ft

Utilisable storage. . 5.73 -do-

8pillway capacity <. 400,000 cuseocs.

Outlet capacity. . 1,17,000 cusecs.

Excavation in dam and abutments ... 2.8  Million Cyds.

Total Concrete. 8.12  -do-

Installed capecity (Power house 4 units of 93,300 KVA
) No. 1). . cach,
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THE NANGAL DAM

The Nangal Dam is a low concrete dam and |
S5 miles downstream of the Bhakra Gorge. Tt “
intended to feed the Nangal Hydel ('hannei on w
Flectric Power stations of a maxim
1,64,000 kw are situated

| located
1S primarily
hich 3 Hydro
!M generating capacity of

In the pre-Bhakra stage it is
24,000 kw  whereas in the post-Bhak
24 00mr kw  Until the Bhakea Dam js complete, these wil] operate

on the water impounded daily in the Nangal reservoir M
appropriately they will be run-of-river plants. ) ore

Proposed to set up two sets of
Ta stage there will be 3 sets of

Thiy dam i3 designed as a concrete barrage across
Sutlej with a clear waterway of 780 ft provided {;),5"
30 ft each, separated by 7-ft wide pPiers. The ov y
the dam between the two flanks is 955 ft.  The
bottom of the foundations to the top of the breast
the length of the impervious Hloor is 338 feet. )

the river
26 bays of
erall length of
height from the
wall is 95 ft and

The principle data and quantities are given below :-—

Maximum Flood Discharge of the river
Sutlej at Nangal.

3,50,000 cu;
Anticipated Highest Flood Level. cusecs.

Low Water Level :ll:‘;:;:
Maximum Pond Level. 1154.00
Lowest Foundation Level. 1065.00)
Average width of the river. 1000 ft
Slope of the river. 1/700.

Storage capacity of the Balancing
Reservoir.

Authorised Full Supply Disch
the Canal at the Hx:aid. arge of

24,000 ft Acres

Concrete. 14,500 cusecs.
. te 70:00,000 Cfta

Shingle 20.00

Sand. ; ”, 00,000 cft.

Cement. p 00,000 cft.

Steel 10,00,000 bags.

Cost. 2,000 tons.

- Rs 3,18,84 000

The maximum progress of concreting ach

day was 52,152 cft. on 27-5-50 ieved on s single
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Foundations: Before the actual construction was started
the strats was carefully checked by means of core drills. It was
found to consist of thick layver of <and-conglomerate helow
R. L. 1069.0. Although the depth of conglomerate was generally
quite great, absolute reliance on itx impermeability and strength
could not be placed because of the interlocked laminations of
sand which were met with at different levels and which could
get washed away in the course of time As no risk on such
foundations could be taken, it was finallv decided to design the
dam as if it were resting on sandy foundations. The foundations
of the piers go down to sound conglomerate in all canes while
the work down-stream of the curtain walls rests on gravel

The dam is built of mass concrete and is separated from the
up-stream floor, the down-stream floor, and the flank wallx by
means of expansion joints of ** V' shaped copper plates.  Thin
had been done to  prevent the posaibility of any cracks occurring
due to unequal settlement of the foundations or variation in
temperature and also to maintain the eflectiveness of cut-offs.

Sub-surface Flow : Uplift Pressure—The uplift pressures
have been worked out on the theory of independent variables In
place of the usualsheet piles, concrete curtain walls  have been
provided in the open trenches. The deepest curtain walls han been
securely keved to the underlying layer of conglomerate in which
cement was  injected under pressure to ensure homogeneity and
also to increase the effective depth of the curtain.  Four curtain
walls have been provided. The details were seen at the site A
net work of subsurface drainage has been provided from the down-
stream end of the top curtain wall to the tail end of the imper-
vious floor. These are led into two main drains, one down-stream
of the inspection gallery and the other just down-stream of the
central curtain wall To reduce the entry of seepage from the
up-stream end of the impervious floor, a shroud of clay puddle
has been provided on the up-stream curtain wall.  Also, » 2-ft
thickness of compacted clay has been provided all along under
the up-stream floor and it is hoped that thix arrangement will not
only arrest seepage, but will prevent the development of indeter.
minate conditions consequent on the accurrence of any  local
cracks on the up.stream floor.

Drainage and Inspection Gallery: As the dam will be wub-
jected to a differential head of 53 foet and has a large manss of
conorete under the crest, it was considered desirable to provide
inspection facilities in the body of the dam to watch the occur-
renoe of any cracks due to seismic foroes, and to trap the flow of
water Joaks. To that end, s drainage aund Inapection galler
B ft 7 ft has been provided 67 ft below the pond level and 26&'
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below the crest level. This gallery can be approached from the
left Hank by means of an inclined approach aud from the right
_ tlank 'through s shaft which will be fitted with an electric lift.

The right flank has also got an inspection gallery running along
its length at the same level as the gallery in the Dam.

In the gallery, open drain pipes go down to the foundation
every 10 feet and grout pipes every 5 feet. The drain pipes are
provided to trap any seepage flowing under pressure and lead it
into the drain along the upstream face of the gallery, which ends
into sumps one in either flank from where the water will be
pumped hack into the river. These will not only provide s pres-
sure release, but also indicate the points of weaknees. High pres-
sure grouting can  be done through grout pipes to close the faults
and to save the structure from possible damage.

Pressure Observation Pipes: In order to watch the uplifs
pressure at the various points across the section of the Dam,
9 points will be kept under observation in every fifth bay, and
3 points in each bay. Standard practice has been followed in
providing 3 ft 1} in.-diameter filters at the points of observation.

Piers . The main piers are designed to stand the full hydrau-
lic thrust of the ponded up water as transmitted by the gate and
the breast wall, a differential head of 10 ft between the two
adjacent bays, the load of the road bridge, the railway bridge, the
superstructure, the bulk-head-gate bridge, and their own weight.

The road bridge has been designed for the ““I.R.C. Class AA”
loading It is 22 ft wide with 5 ft side walks on either side and
built with pre-cast I-beams of reinforced concrete which have
been placed alongside each other and then covered up with 4} in.
thick of R.C.Slab and a3in. wearing coat. Details of thia
bridge were examined at the site.

Construction :

Excavation work was started in January 1948, the fipst
bucket of concrete was poured on the 28th April 1948. The left
half of the dam was completed by March 1949. The excavation
of the right half.was started after the floods of 1949. Ag more
machinery had since been procured, almost all the excavation in
the right half was done by draglines and shovels assisted b
Euclid trucks, dumpers, and bulldozers. The progress attai e(yi
during excavation was nearly 1 lakh cft per day. -

Pun}ping on the job was also modifie
seepage into a8 central pumping station
as much as 38 cusecs in a single stage.

d by draining of all the
whel.'ef.rom Pumping was
This is & record seepage
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discharge dealt with at any headworks in India The pumping
arrangements  have been  quite effective and the whole of the
working area was kept dry

Concrete Mixing Instead of following the usual practice of
batching concrete by volume, proportioning by weight was adop-
ted, specisl batching plants being used for the purpose  Labora-
tory tests of the strength of concrete ndicated  considerable
uniformity. The use of extensive machinery on the job resulted
in a considerable saving in cost and  added to the speed of - con-
struction  The maximum rate of conereting achieved in a single
day was 52 000 cu ft,

On this job extensive use  was made of  compressed air for
running the paving-breskers, jack hammers, pressure  grouting
machines, sump pumps, conerete vibrators, chippers and grin-
ders. The total consumption was ss high as 1,600 cu.ft per minute.

DABATWALI & DONALI BRIDGES—RUPAR-GUZAR-
NANGAL ROAD

tInapected by the Delogates on the nd May, 1452)

The bridges on the Dabatwali and Donali Khuds are of the
balanced cantilever type.  The Dabatwali bridge has five spans
and the Donali bridge four spans, cach of 654 ft, centre to centre
The length of the end cantilevers in 13 £t and that of the suspended
spans 393 ft (see longitudinal section at page 409). The Dabatwali
carries a discharge of 16,500 cusces and the Donali 15,000 cusces.

The overall width of the superstructure s 234 ft, the carriage-
way being 22 ft, with a 9-in kerb on cach side

Each pier rests on a circular well of I8 ft onter dinmeter and
4 ft thick steining of 1:3:6 cement concrete. The wells are
plugged with 1 : 36 cement concrete at the top and bottom with
a hearting of sand.  The well caps are reinforced concreto
(1:2:4). The piers are of 1:5° 10 cement concrete faced with
brickwork in cement.

The superstructure consists of 4 T-boams, with an R-in. R.C.
slab, surfaced with a 1}-in thick premix carpet (8co cross-soction
at page 500).

The bearings consist of 1/8.in. copper plates over §-in. M. 8.
plates.

The bridges were designed departmentally and  buflt on
contract.

The Dabatwali bridge cost Ra 375,200, or Ra 1,007 per
running foot. The correaponding figures for the Donali bridge
were Ra 217,700 and Ra 837 per running foot.

Further data are given in the Table helow.
10
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Sixteenth Seasion of the
e
INDIAN ROADS CONGRE

Technical Exhibition. Simla, April-\!

The technieal exhibition which has come to May an B regular
feature of the Annual Rexsions of the Indisn Ronds Congresn wans
organized on the apen space at the Ridge whiach s one of the
bisient spats in Simla.

The exhibition wax declared open on the 27th April by the
Hon' hie Crhowdhury Lehnr Singh, Mimister for Pubhie Works,
Punjab. The Mimster was later conducted round the stalls

Madrus showed some good roud & bridge modela,
This photo shows u model of the Pugalur Rridge.

> ) incer
(Seen in the photo are, I to R: 8Bhri Urymohan lnl.v Chiet Eng .
Punjab; Hon'bie Pﬁbri lehrt Ningh, Miniater for Public Works, Punjab and
Shri ('-t M. Mchalvie, Road Development Advimee o the Gowt. af India and

President of the Congress)

Speaking on the oceasion, the Minister observed that it was
gratifying to note that the Indian Roads Congreas had not con-
fined itself only to the theoretical aspects of 1R Activitien, vir.,
discussion of 'p‘pp"' meetings of the committeen and xub.
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committees, ete . hut had alwo Organized this technical exhibition
which brought home o the layman what roaq construction and
maintenance meant and what status roads had ip the economy of
Minister said that such an exhibi-
tion would enable the general public to Appreciate what the road

engineers were dolng W improve roads which were 4 Sine qua non
of any {orm of development in the country,

the country. Cantinuing, the

The ecitizens of Simla and the
interest (e the exhibity whiceh include
explanatory charts of roads and b
materials wsed for the

delegates showed a keen
d models, phnmgruphﬂ, and
ridges © apd machinery and
fanstruction of g modern roads.

The following org

Anisations taq
Brief particulars of the

At k part in the exhibition.
exhibity are recorded below -

1. Government of India

Roads Organization

th  Statisticq? Statistical and ¢
of road Accidents, et
of the Ministry of Trany

iraphical
Chart showin
port.

presentation of data
€ the Organization

2y Ntandapds. Ntaric

lards for Vertje
ves - Improveme

al and Horizontal Cur-
nts to road jun

ctiong,
{3) fomeral ~Charts entitled <« R,
programmen  in the Nagpur

periodicals received in the
tion,

ads  for Tomorrow " as
ur - Plan ; Sample copies of
library of the Roads Organiza-

2. Punjab

The Buildings ang Roadx

o RQ?H(‘&T(‘,]]
exhibited ;-

Laboratm'y, Karnal

i1y Charts i)lu.«tmting Properties of Roils ;

(1) Namples of Indian 80jis ;

(3 Modeld of stabilized 2ofl, bage courses and wearing
courses, surfaced and unsurfaced

4} Sail testing apparatuy -

{8) NSamples of stones e, a8 f{oy

: nd
CONStruction of roads i th and used for the

¢ Punjab,

503
Trognical. EXRIBITION

3. Madras ‘

Cross Sections of -

| ) ndy tract
i}i } conatructed in a sand)

a stabilized roac

1 i 3lack
" tabilized Major District Road constructed in & Blac
(22 & eon Soil ares

Models

i the
madel of the prestreased concrote bridge across
@ ;{ivvr Palar (N.H. No. 48);

crete beam |
3) & model of a precant and prestresaed con
(=

! TORN fl\(
{1 llli{ ‘ * ! 1 -\ }!(‘.( acr >
‘ 4 Mo 11 continuais ' h(‘l\m ‘).] ‘))
‘. ’ i{‘\'l‘f (‘(\“ very at ‘ “h’&llﬂ (‘\!‘ SO ¢

s # 9 i )
i f ¢ g v b1}

v 4 {¥ \‘ t 1 ‘ 1

1Y m(){i( l A} f { atsde aborator or "‘t ement

(‘Un(‘“"('

43

Plant, Machinery & A pparatus

3 v Madras
Soil  testing  apparatus numu{swt;x'r;f:“(l;.\ the
‘Il‘;‘ghwxu’s Department was also exhibited.

. West Bengal . . W
‘ (1) A model of the rosd text track, Alipore, Calentta

e [ ﬁ”m)‘
2, A model of the tractar with test carts {mobile tex
{2

{3) Models of 1950-1951 teat specimens,

4) An album of photos showing 1050-81 tenta, |

( Bxplanatory photographa (selected and enlarged) showing
Y xpia

a tho‘lﬂﬁikm tents,

L d conelu-
and diagramn depicting ”“; rexults an
T A ) : ,
(6} (,hﬂﬂuf testa carried out in the pa
BN

‘ w L+ % t“‘r( ‘'n oye W < the l..‘
”~ N \ ’ oy ‘ ‘ ll

\ ¥ rapn h() 23114

{ Py hou‘g l

Track.

ont. }
Road Development plana of West Benga
¥ Re .

5. Himachal Pradesh
Road Development pians

Photographs of bridges, ¢t
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6. State Transport, Bombay.

Spare parts for motor vehicles manufactured by them
Models of strnvtures
Literature and Photographs.

L.n_\'uu' f \\'urkﬂhnp\. I)O‘INDIS, Bus stations. ete

Firms

M~ Armeo Indind, Lid | Caleutea 3

M B K Khanna & 0 Ltd , New Dethi

M. an;:ul_‘ hemical & Pharmaceutical
Works Lrd | Calentia

M~ Burmah Shell o) Sorage &
Dristeitbuting Coo of Indis.
fad . New Dethi

M~ Conerete Association of India, Ltd !

M~ Greaves Cotton & Co,, L., Bombay

. - It ave Ty
M 5 Hindustan Constretion Co, New } 1spl awved Cata.

logues Chay
De . arts,
Yelh Photos, Models, In
M - Kiadash Brothers, Delhi S0me  cases actual
) ] . machinery for ghe
A .t . A th
M s Ralhek Nivon & Co, Ltd | Bombhay construction of
M < Larsen & Tonbro, Ltd., Bombay drainage Intest

1 typeof surveving
cand mathematiea]
wstrunients | et

M5 Mousell & Co, Ltd | Bombyy ing machines, cte
' - tte,

M < Millar's Timber & Trading ¢ Lud |
Bom 'III_Y

M. Shahimar Tar Products, Ly |
Calentta

M. s Tats lron & Nteel | Lty
Jnmshmlpllr

M s Tractor & Equipment Cop

; [
Yorati
Ltd., Delhi poration,

M/s Tractor (]H(“u), L;”“u.d' Caleutta

M« Wilcox tBuckwell-Tndj
M/s, Wi“iam J&('k\ & Co

a), lad.| Delhi

, Ltd | Calcutta

J

Treusicar Exninition A5

LECTURES, PANEL DISCUSSIONS, & TECHNICAL
FILMS.

Lectures *

Anonterestimg tatk on 7 Caonewan s o Subersabde: Boedges ™
war gaven by Do S P Raju, bircetar, FEongimeening Research
Laboratories, Hyderabad (Deceany on the 97 Apeil 14952 The
talk was later followed by o filin

Another anteresting 1k on the = New  Punjab Capital at
Chanduh 7 was given by Shn 1L Varma and Mass Jane Drew
on the 29th April 1952

Panel Discussions.

Tn order to exchange viesw < an the practiee adopted in Tndia
for the construction of cement conerete pavements and to take
stock  of the expenience of varnous members, o panel discuxsion
wan arranged on the 29th Aped 1932 Farhier, a brief questions
naire to form a hasis for the discussion was cirenlated [t an
imtended 1o make sueh Panel disenssions o revnlar featore ot the
Resmons of the Indian Roads Congress

Technical Films :

In the evemings technweal tilms conneeted waith haghwas
engeering were shown.



Discussion on Paper No. 156,

“ Vertical Curves for Highways.”*
. By

THE SPECIFICATIONS & STANDARDS COMMITTEE OF THE
INpIAN Rosps CONGRESS

Sunday, April 27, 1952.

Shri H. P. Mathrani, (Chairman) calling upon Shri H.
Sunder Rao to introduce the Paper said that in the past the
subject ° vertical curves ’ had not received attention mainly owing
to traffic being confined to the slow moving carts using the road.
Even though motor vehicles had come to use Indian roads long
time back, their number was small and was mostly confined to
cities. It was only recently that fast moving vehicles had taken
to roads of all types and were therefore a very important factor
in present day road design. A Paper on hoylzontal curves was
presented to the Congress by the Specifications and Standards
Committee earlier and the present one was a supplement of that
Paper. The Paper together with the Paper on horizontal and
transitional curves gave an idea of the geometric standard reqguirgd
for modern traffic. ’

In his opinion speed on causeways must be reduced to pre-
vent the danger of the driver of a vehicle entering iuto flood water
before he can pull up. He thought that the suggested speed of 50
miles per hour in problem No. 4 given on page 80 of the Paper
was hazardous. He suggested that the gradients to the approa-

ches to the causeway should be about 1 in 12, thus reducing the
speed. .

Referring to bridge approaches Shri Mathranj said it was not
necessary to restriot speed on the approaches.

Shri H. Sunder Rao introducing the Pa
Specifications & Standards Committes said
of road designs in India specifications were
of curvature both horizontal and vertical

tion only with the development of high Speed t
of authorities had shown how ga sp raffic.

Per on behalf of the
that in the early days
vague and the problem

A number

p . various forms of ourves :
designed to suit modern traffic. could be

He hoped that Prof. Hart, the

* Published at pagas 22 to 78 of Vol XVI-

1 o f theurnal oJof
Congreas, November, 1951, g of the Indian Roads

received special atten-
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' i i : joint Author
Vice-Chancellor of the Roorkee University and the joint )
ofm; texg-book by Collins & Hart would give the benefit of his
comments on the Paper.

The Committee had considered all the available literature on
the subject and had evolved designs considered suitable for Incémrf
couditions. Briefly stated the procedure of design was as uﬁl. ﬁra
After plotting the longitudinal profile of the ground on w blO ;
new road was to be constructed or of the ex1.stmg rog.d to ,e.rc;.
graded it was customary to draw the grade line keeping 11;!_1 V.l'?.n
the standards regarding grades. The chief coqsﬂerfa u)tn li:l
fixing the grade line, among others, was the balancing of cw &_1;1&’
fill, not the balancing of the physical quantities but of eclonozlm d
balancing and the consideration of any adjacent water Veve an
drainage.

d
Any change from one grade to another had to be affecte
throughya. curvg which had properties affecting se}fety, speed, ;x;ld
comfort of travel. It was a common experience 1;hatm\7:i 1_:
travelling on curves convex upward the centrlfugal. fo:cq ac wiil;h
opposition to gravity and on concave ourves in umﬁon s
gravity. Also on & summit curve (convex upward) t; :hrroargl
ground in front prevented the driver having a view o d: road
beyond. Therefore, provision of a curve which gave t% 3}1013
sight distance was very important. In a valley cn;-;g :é et
valley was open to view and so the provision of adequate sig
distance was not a consideration except for night driving.

: : la had

The Paper, he said, explained why & square 15?’ parabo
been };hoseﬁ for the sumglit curve and the cubmdpall"?:)t:}salf:;
the valley curve. Equations in sections 4 and b an e tion
IV gave complete details of the design of the curVeil Secion
6 worked out examples were given showing how ¢ glpﬂ 511’1 Y
advocated in the Paper could be used to everyday P"%l m’v nd
as bridge approaches, causeway approaches etc. Pla

VI gave curves and s nomogram for the design of approaches

tolow culverts where- the height of roadway did not obstruct the
view across the hpmpsv.

. The minimum length of a summit curve to pxt"z_)wde&(}ilzq&m
sight distance for a design speed Was & lfunc 10: 1?5-36) otal
change of grade and the speed (equations 7-1 & Pﬁgze "l th of &
‘desired standard was secured by providing & eqtia ignv‘olved
curve. Where the provision of an a.dequa.teb ength nvolved
either uneconomic cuts or fills or 'oould n(:;; Ae&fcuii PR
terrain limitations it might be passible to re 1}:& gng robiem .
to enable the desired speed to be gecured asf ihown' ld ep gy
(page 57)." In such oases the readjustment of the grade had effeq

u
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on the adjacent section of a road i
) and the grade line had to be so
fixed to secure best operating conditions. ¢ o '

the AP factor whigh had not been mentioned in
fact aper was night visibility. It was an observed
ac 4 that night speeds were considerably less than
:pee 8 that were possible during day. Data based on observa:
1;;1()1118 under Indian conditions were lacking. It was suggested
: at SPe_ed§ of the order recommended for hilly countries might
e m_al'nta.u}ed under night driving conditions. For night driving
.con@1t10ns in hilly areas, speeds of about 20 miles per hour for
National Highways and Provincial Highways and 15 miles for
other categories of roads were suitable.

During night travel the following two conditions
vision of the road — & govern

(8) Rear end collision sight distance ;

(b) Sight distance limited by the visibility o :

' illuminated by the headlight e.g. they reira?egzlzgt
attached to the mudguard of a cycle. This woy] ; br
about 1} ft in height and observed only when iJ -
nated by the headlight of a car. Humi-

For day driving the height of the observed .

assumt;ﬁ as 4 in. but for bnight‘. driving purpOSe??llecgbl;::t : ltl::;
resonably b d to be 1.5 ft i i L
Pr&ctice.y © assumed 10 In height as was the American

It was seen that for summit curves i
sight distance, the sight distance at night‘;l %s;tgvlvl:;ln f: l.hovel‘,‘_"*’ckin
2.5 ft above the road surface and an object 1.5 ft in 1 eadlight at
be about 0.7 times the one for which the ourve eight would
The following table showed the sight distan was designed.
secured on curves for various overtaking sight d(;: that could be

stopping distances for the designed speed :— tances and the
Speed Sight Stoppin . ‘
. i . g Sight dista
- m. p. h. distance distance headlight aﬁgetgti}lt‘ivi;%:
: ft
50 1450 400 1015
4((; 1000 300 700
3 600 200
25 450 160 . 420

Therefore curves designed f .
Plate I were safe for ngight d:;; ig‘éeggkmg sight djstance ag per

VEerTIOAL CURVES FOR HIGHWAYS 50H

It was also seen that the length of the curve required to
secure non-overtaking sight distance is more than that required
to secure visibility at night. So curves designed as per Plate II
of the Paper were safe for night driving also.

On valley curves while sight distance was not the criterion
of design for day driving the Committee considered that the night
driving speed in India being much less than the speeds for day
time driving visibility during night need not be the governing
factor for the design of valley curves.

Shri. K. A. N. Chetty was of the opinion that the graphs
presented in the Paper would be very helpful in the systematic
upgrading of existing roads.

He enquired whether a cycloid had been considered. The
cycloid had two peculiar properties namely—

(i) the time taken by a ball to roll from a higher point to
the lowest point was the shortest along the cycloid;

(i) all balls let from various levels of a cycloid plane
reached the lowest point at the same time. Therefore,
he thought that the middle third or middle half of a
cycloid of suitable dimensions might be a shock proof
curve and hoped that further studies on the subject
might yield useful results. '

Only one-fourth to one-third of the total length of roads in
India were of superior type, with reasonable money allotments,
where it might be possible to apply the principles indicated
in the Paper. The remaining 3/4 to 2/3 had very poor allotments.

. The worst portion of these roads were the unbridged dips. Due

to insufficient staff and poor allotments it was not possible o
attempt regrading such dips in the manner indicated in the
Paper. He, therefore, was of the opinion that a simpler method
not involving the use of levelling instruments was necessary.

Even though a catenary might not be a perfect shock proof
curve as a cubic parabola or lemniscate, yet it would be a great
improvement on the V’s or trapezoids. By trial and error it was
possible to mark out with the help of only a string and a few
Pegs a reasonably shock proof catenary.

He suggested that for new projects on National Highways,
Provincial Highways, and Major District Roads where adequate
staff was available, the principles 1aid down in the Paper should
be followed. At the same time an intensive programme of
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regrading dips which do not involve elab i

or the use of levelling instruments of higher aplgrcaigei)i)noaslﬁg{:iigos:
tried. He thought that the adoption of catenary of suitabl

profile in such cases would have a good field. ° e

Shri Bikramjit enquired about the m icati
Hewes rule recommended in page 27 for C:gggngit?fnpli?gg:dd
for Horizontal Curves in the case of transitions where the rad"es
'of curvature changes from infinity to & minimum at the ce; tms
In case it was the intention that the varying radius of cur: I:; ire
should be used, a sort of summit curve would automatiza‘;f;

result. A’'section on the applicati ;
sitions might be added, pplication of compensation to tran-

Summit curves were to be designed on the foll

rations : owing conside-

(i) Overtaking sight distances.
(ii’) Minimum sight distances where to

ansiderations prevented desi
sight distances, and

pographical or other
gn for the overtaking

. (i) comfortable riding.

Referring to para. 4.10.4 on page 39 the speaker thought that the

curve designed for (i) and (ii i )
comfort only in case of steep g(rgdigg_l:s{ied th9 requirements of

Prof. C. A. Hart congratul ‘
exposition of the subject ing whicaﬁteli ltx};:i %::l;ol:s t.°n, the clear
ok ong tme.” Ho wondare: ‘howeres. pmyur o for
‘had been dealt vyxth in an elaborate manner the Proble;n
aspects. He said that the usual regarding certain

horizontal scale of the longitudinal s?az:i%ier(?)tfi&i l%f tovf;‘tli:::l to
made &

small deviation angle look much greater on the drawing
bad He fslt thta;t the comfort facto S
ad not been brought out sufficiently
found the method of calculating ]:;hg' lé?lg:}l;e OIf’%;Pe: and he had
‘%y the met?od.fofhrate of change of grade simple g‘:(licalﬁ‘cu.rve
,"g °f;m§ o, if the upgradient ata junction is plug 2 ective.
an fe OW;I gradient is minus 4 per cent ‘thle)a le [}):ar b
(2“1“;6 or & rate of change of gradient of 2 per ’cent pe:-l gltOO (f): vtl;e
_,L; %100 = 300 ft. I

"A’:s'su_ming a simple parabola equati : oo
of slope _d_’g_2 Ci " equation ?/=c:c”, the tate of change
otslope 77s=2C 18 a constant. The summit oocurs . when tim

T orrate of change of gradients

511

[y

B W}Oﬁﬁﬁom the start of the cutve.

+s & change of grade as above which was
i ¥ wak practically no difference between a

ii'w gigonlar:aro: and in_his opinion it was
5in for niceties under present day road
pe in India.

.vision distance, he felt that there are many
d to be considered, such as reaction time and

i iency of brake, etc. While he had worked at. this problem,

he felt that comfort and safety were primary considerations and
it was rare that adequate vision distance could not be secured for
reasonable provision of comfort and safety. . He- suggested that
for unavoidable hump-backs a curve could be drawn to indicate
limiting points for consideration. : :

Regarding transitions for valleys, he wondered whether it
was right to consider the cubic parabola as the rule rather than
the exception. Since for ordinary changes of gradient there was
no shock in moving into simple .vertical parabola.  He thought
that some limit of condition could be made, e.g., where the
topography demanded a long valley curve or sharp changes of
approach gradients. o '

_He hoped that the Specifications ‘& Standards Committee
would emphasise the undesirability of horizontal or vertical
changes of direction at the same time wherever this could be
avoided. ‘ : :

: H‘e‘tﬁanked the Chairman for the courtesy in inviting him
to make a few remarks and this he had welcomed particularly
because his work had been mentioned. :

. Shri P. A Krishnaswamy* enquired the maximum value of
radial acceleration for which graphs in Plates I to IV had been
drawn. Referring to the remarks that the ‘‘ consensus of opinion
appears to be that for a comfortable riding the radial acceleration
should not exceed 2.6 ft per second ”’, in para. 4.10.2, and the
recommendation that the centrifugal ratio on summit curves
should be kept down to 10 per cent to allow for shock at entry
¢vide pares. 4.9.2 and 4.9.3) and the examples worked out in
problem No. 3 wherein radial acceleration of 3.4 ft and 3.1 ft per
second had been allowed, Shri Krishnaswami asked for clarifi-

v

- This and subgequent obmm_upipntipns were received in writing and read out
at the meeting by the Chairman.
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cation. He pointed out that the impact faotor of 17 per cent

recommended in para. 5.10.1 gav ; . ! G
per second per second. gave a radial acceleration of 5.4 ft

Shri B. R. Sen said that during night drivi i
tbe_ h.eg.dlights was cub off on a valley clgxrve :;;;slli)gtltlte ::gg:tf;g:;
visibility was restricted. On short valley curves the avemeni
was lighted for a..dlsta_ance that might be considered leejsp than the
safe non-overtaking sight distance according to the formula
§=2x1.47 V4-0.083V2
where § = non-overtaking sight distance

V = design speed in miles per hour.
If parabolic curves were assumed the length of
for safe headlight visibility might be computid by :;Bef}(’)r‘gllrl‘lr::
NS§2

2 (h40.01
L=28- —iﬁﬂ)where L<8

where L= length of the curve in feet
8= sight distance in feet

h= height of the headli
feet

N = algebraic difference in grade,

ght from the pavement id

L;nfliting the vertical acceleration to 2 f
second from considerations of comfo
equal to Wy?, Tt the len

t per second per
gth of the valley is

Since the length obtained from considerations of comfort is

less than that obtained from considerations of nj isibili
the speaker was of opinion that the cur:'eg oitg.lilrgedvml:bll?ﬁ' ,
formula L=NV? should be us At

ed only i i i
where sight is not a criterion, °Y In the design of olty. streots

It was also pointed out by some members tha.t. -

(1) the gradient of 1 in 12 suggested by t i
would be very hard for bullgogck oarts.y the Cheirman

(2) Sinoe the curves are designed for adequate sight

distance the question of a mot '
flood water would not arise. . pr oo suddenly enbgr ing

VERTIOAL CURVES FOR HIGHWAYS - b13

Shri H. Sunder Rao, referring to Shri K, A. N, Chetty’s
remarks, said that the Committee had not considered the catenary
and the oyeloid as they confined their examination to simple
curves. The cubic parabola recommended is the one with a rate
of increase of radial acceleration of 2 and so is the same for all
grade changes for any particular speed and as such was adaptable
for laying out with templates. He hoped that Shri Chetty would

‘place the procedure he had adopted for a catenary at the disposal

of the Committee who would examine the procedure for simpli-
city. -

Referring to the enquiry by Shri Bikramjit on the calcula-
tion of compensation on curves as per Hewes formula, he said
that the minimum radius of the curve at the centre should be
taken for purposes of calculation.

Weicoming the suggestion of Dr. Hart for simplifying the
design he hoped that the Committee would take into considera-
tion the suggestion while finalising the standard.

Shri Krishnaswamy had enquired about the maximum
value of centrifugal acceleration permissible. Ithad been men-
tioned in para. 4.10.2 that the experience of different Authorities
about the maximum allowable centrifugal acceleration had been
varied. Even an aocceleration of 18.9 per second® was pronoun-
ced as not uncomfortable. The centrifugal acceleration aots
against gravity on summit and so was not theleciding considera-
tion on summit curves. It was also seen that the maximum
centrifugal acceleration for the curves recommended in Plates I
and IT varied from 0.554 to 1.21 feet per second per second.

In valleys centrifugal acceleration acts along with gravity
and was important. Since the Committee had recommended a
cubic parabola which had transitional properties, the maximum
centrifugal acceleration which is a measure of shock at entry is
not important The criterion of comfort was the rate of change
of centrifugal acceleration which was limited to 2.

For the valley curves recommended in Plate II1I the centri-
fugal acceleration is given by the formula 1.73 +/VXN and the im-
pact was equal to 5.87 4/VN. Therefore the centrifugal accelera-
tion corresponding to the maximum impact of 17 per cent was
17x%1.73

5.37
curves recommended in Plate IIT was 3.77.

= 5.4 and the maximum centrifugal acceleration for the

A chart showing the length of valley curves limiting the
centrifugal acceleration to 2,2.5, and 3 was exhibited - (vide

-page 515),



Curves ror HicEwAaYs 515

Bl4 ‘ DIscussioN ON

H
.8
A
-
E:
‘\
e=r
- |

The formulae suggested by Shri B. R. Seri were for parabo- ! 2 : 1/ | ]
lic curves and did not apply to cubie parabolae recommended.. i 371 /.
The Committee considered that travel speeds at night being much I" '
less than day time design speeds night visibility was not the ! iy X4
governing factor of design. S -
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Shri H. P. Mathrani (Chairman) concluding the discussions i 5 4 a l
said that acceptable suggestions would be incorporated in the i o =
final standard. Referring to Shri Bikramjit’s comments he said
that the compensation alone would not affect the radius of the ver- g
tical curve but that it would necessitate reduction of grade only Hiie e
when - the latter exceeded the maximum permissible. Where the 3+ y g
gradient was less than the maximim permissible the compen- V. 11 I »
sation might not play an important part. s

]
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3

Ki-1 |

While wel_con'}ing the suggestions of Dr. Hart he pointed out
that in practice it would not always be,%ossiblé to separate

vertical and horizontal curves, especially.in hilly country. o ' =

Referring to the approaches of ‘causeways, he- pointed out 3
that if the gradient was flatter than the natural.slope there would :
be silting in times of flood besides ‘inereased cost of eutting. So T N
he advocated that a gradient of 1 in-12, which is the one that can
be easily negotiated by a motor vehicle, should be the maximum, ‘ ==
Sucl(li a gradient in his opinion would compel the driver to reduee i : : : PRy “
speed. ’ . : - . . TH
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Concludi dai é. he tha . : - Lo & s e
oncluding the discussions he thanked the Specifications &

Standards Committee for their v&luable Paper and ¢ = - g, 7 30 v ase
for their interesting comments, N P he. Members TR FT Bunsech oN
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Discussion on Paper No. 157.
« Grouted Concrete Roads. ”’*
By
E. A. NapIrsHAH
Monday, April 28, 1952.

ot

\l
¢

Shri C. M. Bennett (Chairman) called upon Shri E A
Nadirshah (Author) to introduce his Paper. o

Shri E. A. Nadirshah in' introducing the Paper said that
more axperimental lengths had been laid at Dhanbad, Bangalore, *
Calcutta, and Nagpur subsequent to writing the Paper. Informa-

tion about these experiments was given in Appendix VIII®

circulated earlier at the Session.t A brief summary of thede

experiments was given in tabular form similar to Appendix VIL.#*
iR Y

 Certain mistakes had been noticed in Tables 1 and 2 of
Appendix I and corrected Tables had been circulated to

Members.] _

He stated that all the experimental lengths were periodically
inspected. The road at Dadar (see page 533) had not shown any
sign of wear or'cracking. However, the concrete at the joints and
near the edges of manholes had spalled off. This was apparently
due to the difficulty experienced in finishing the concrete at those

places.

The road opposite Victoria Gardens (see page 130), too, had
developed some cracks on the side subjected to greater traffic bus
the surface was free from other defects. The cracks might be
attributed to inadequate thickness. He suggested that the use of
dowel bars to transfer a part of the load to the opposite side of
the joint would, perhaps, have minimised cracking. , ,

Simla Rosd had developed some
ted that the thickness of 4 in.
affic. The cracks were severer

The stretches on the Kalka-
cracks. There, too, it was suspec
ag provided was inadequate for the tr
near the joints than elsewhere.

bthe_ J qumsl of ﬂ:e ',Indl_a._l;‘

# Published at pages 77 to 180 of Vol-XVI—1 of

Roads Congress, November, 1951, o
" 4 Pablished at page 582. ## Published at Yage 534,

3 Publishisd at pages

12
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The conventional 1:2:4 concrete slab of the same thi
) i 12 ickness
laid contiguous to the grouted concrete slab was faultless.

Shri Nadirshah further pointed out that in para, 3.4 of the
Paper average compressi\'re strength of grouted concrete surfaces
. tested in the U.K. was given. At that time no data was availa-

};:Iedia;bout the strength of grouted concrete for stretches laid in
quentiy tested by the Madras Highway Department and were
found to have a strength of 3,000 lbgper s);. inILh.

Shri N. C. Bhargava observed that .the construotion of
concrete roads was very often discouraged because of the high
mltm} qogt and, hence, any modification which promised to effect
& saving in the initial cost should be heartily welcome., In Uttar
Pradesh concrete roads had been constructed on a fairly large
scale. _Orlginally 9"-6"-9" slabs were used, but their cost was
very high. Thinner sections were consequently tried and, even
though the section had been reduced to as little as 3 inches by
1937, the initial cost was still quite high. Since it was apprecia-
ted that conerete roads were the most economical in the long run
efforts were continued to explore other ways of reducing the costf

Experiments on rolled concrete, grouted concrete and even
granite roads had been carried out in Uttar Pradesh as early as
1936-39. Details of and reports on these experiments were
submitted to the Congress at its Eighth Session and were publis-
hed as Paper No. B-41 in Volume VIII of the Journal, The
resu}f;s of the experiments were not satisfactory. . Even the
colloidal concrete surface showed signs of wear and pot-holes
appeared on the surface within a year’s time. A wetting agent
a8 recommended by the Author was, no doubt, not tried. It

might be that, by ensuring better penetration of the
life of the road would increage. e grout, the

Shri Bhargava went on to remark that no data had i
about the compressive strength of the grouted concrgzgniilﬁlg
Paper. In the supplement to the Paper circulated separately it
had, however, been stated that cores from the Coimbatore rf)a.d
were found to have a compressive strength of 3,000 Ib per s
inch. The speaker wanted to know if this was the re;ult of 011,19 tegt.;

or an average of a number of tests. If th
had been cut at each spot ? e latter, how many cores

Shri Bhargava thought that the ins i
. s t
;}Fpen]:fnizt&al iex;g(tihfhlald were not very enggfxrl:;in;ep’i‘?es A?xftltl;:
imse . Btate at, on the Kalka-Simla Road wi1'l the 4-i
grouted slabs had cracked, the adjoinin 12 : 4 conrote
A R gselabsof1:2.4
of the same thickness had stood well, and that for the i::gr?:ia:;

However, cores from the Coimbatore road were subse- "
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of traffic that the road had to stand up to' a grouted slab thicker
than 4 in. would be necessary. It, therefore, followed that for
a certain intensity and type of traffic the thickness of the grouted
road would have to be greater than that required for the conven-
tional concrete slab with 1:2:4 mix. The difference in costs of
the two types of constructions would thus be negligible and would

defeat the very purpose for which grouted roads were being
advocated.

Referring to the experimental lengths laid in Dhanbad and
Bangalore, the speaker observed that, as they were subjected to
only restricted traffic, the results of such experiments could nof
be conclusive. o

There was the danger of airtraps and water pockets in this
type of construction and the speaker wanted to know what
precautions were necessary to avoid them.

The Author’s contention, as stated in para. 3.7, page 84, that
the grading of aggregate was of no importance, was not very
convineing. It was true that the strength of concrete did not
depend on the grading of aggregates, but as the quantity of grout
required was a function of voids in the coarse aggregate, its
grading would certainly have some effect on the net requirement
of cement.

In experiment No. 1 the quantity of cement used was 4.16 owt
per cu. yd. but in comparing the costs of the premixed and grou-
ted roads the Author had taken this figure as 3.51 cwt per cu.yd.
The speaker enquired whether this was because the percentage of
voids in the coarse aggregate used in the experimental bay was
actually about 45 per cent, although it was assumed 88 per cent
only in the analysis. ,

As regards the design formula given in para. 3.4, the speaker
said that Sheets’ formula with protected corners was

2.4 WO

He, therefore, enquired whether there was & mistake in the
value of the constant given in the Paper, or Whether Sheets had

evolved another formula for grouted roads.

It had been suggested that for preparing the grout ?he prgier
of mixin; the ingredients should be firstly water, th?n dlsp?rsulg
agent and cement, and lastly sand. It would be interesting
khow the effect if this sequence was changed. .
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Concluding his remarks, Shri Bhargava said- i
potentialities of the grouted conorete foad'oo&?dtgg:’bzgggit}?
he felt a lot more of experimental work was needed to ascertain
its merits. It would be worthwhile to compare grouted slabs
with composite concrete slabs. In 1040 twelve bays of 3 in. thick
composite slabs were laid in mile 51-52 of the Agra-Aligarh'Road
bThlei base coat consisted of only 1} in. thick lean conorete of brick.
b ;. ya:a&-s. These bays had been behaving satisfactorily t?‘im_;s:

Sbri G. D. Joglekar said that the life of a premixed con-
crete road was taken as 20-25 years whereas the life of a grouted
concrete road remained to be ascertained. The Author had shown
that the cost of construction of the grouted concrete road wag
30 per cent less than that of the premixed comcrete slab of the
same thickness. The overall economy would depend on th
ultimate life of the grouted concrete road. Although there wag .
saving of 30 per cent in the initial cost of construction i mighta
in the long run, prove more costly than the premi if ite
life was less than 14 years. y premixed type if its

The eonstruction of a grouted concrete road .
difficulties. Penetration of the grout right up tgreiﬁgt%t(i)tiertau;
the slab had to be ensured. If this did not happen weak om of
were sure to be left. Besides, if the percentage of voids iiP:}f:
coarse aggregate was high, more grout than antjcj »
reguired. This would increase the cost. nticipated would be

_The speaker observed that the functio ‘
in a grouted concrete slab was to coat the na:fgr:lglgteoen,?ﬁ? grout
no advantage in having this binder very thick as an Te Was
would aet as & lubricant allowing the aggregate to sl{d&xegss
. . By

premixing it was possible to coat effecti
without any waste of binder. eliectively  the aggregates

Referring to the experiments carri
Shri Joglekar rema.rkfd that onl; "t?sv;)
concrete a8 a wearing course while the res
as a ‘base’ course. For the latter
varying in thickness from 0.63 in. to
Bueh thin wearing courses required
meant greater expenditure. Hence, 5
effected by going in for a grouted ’ba
offset by the extra expenditure o
course.

ut in Bombay (page 95
stretches hiépggoute’zi’
t‘: had grouted concrete
bremixed wearing courses
0.9 in. had been provided.
very small aggregate which
0y economy that might be
S course was likely to be
n & thin premixed Wwearing

Photographs of cores taken froﬁ the;

Victoria Gardens, Bombay, showed that tﬁepavement Pposite

Penetration of the
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grout was not uniform throughout. There were spots both without
any grout and with excess of grout. Uneven penetration of the.
grout was bound to affect the strength and life. of the grouted
slab. , .

Shri B. R. Sen wanted to know whether the chemical added.
was a dispersing agent or a wetting agent. In the Paper, both
the words had been used synonymously. He pointed out that the
function of a dispersing agent was different from that of a wetting
agent. :

The speaker remarked that the Author had mentioned that:
grouted concrete required 20 per cenb less cement than 1:2:4
premixed concrete. He thought that 1:3: 6 premixed concrete
with a dispersing agent would perhaps have the same strength as
a grouted concrete and would effect a saving in cement of
approximately 27 per cent.

The cost per 100 sq. ft. of cement grouted pavements varied
from Rs 60 to Rs 72. The thickness ranged from 4.40 t0 5.75
inches. It appeared that a minimum thickness of 4% .ingof,
coarse aggregate was considered necessary. If the grout did not.
penetrate to the full depth, the effective thickness of the slab
would be reduced. The speaker enquired whether the cores taken
from the pavement indicated complete penetration of the grout or

not.

Shri Sen thought that it was doubtful if stress. and modulus’
of rupture in grouted concrete could be as high as that for.
premixed concrete. It was necessary that extensive laboratory
tests correlated with those carried out in the field should be’
undertaken before a rational value could be arrived at. - -

Lastly, Shri Sen suggested that some methed should be
evolved to assess the workability of the grout. e

Shri K. A. N. Chetty remarked that the construction. of.
grouted concrete roads was more intricate, needed greater
attention and was less fool-proof than the conventional type.
It was not likely to withstand heavy traffic for a long time. The
economy in cost claimed by the Author should have been based.
on the life and compressive strength of the two types. Cheaper:
types of pavements With comparatively short life would be worth:
consideration only if the saving in the initial cost was appreci-.
able, i.e., of the order of 50 to 75 per cent. According to .the
Author the saving in the initial cost was about 20 per cent. It
was doubtful if the reduction in the life of the payement would

be in the same ratio or more. ... . Lo
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The speaker remarked that in his experience grouted pave-
ments in which dispersing or wetting agent had been used had &
compressive strength barely half that of the conventional type of
cement concrete pavements.
have been responsible for the reduction in the strength to some
extent, but that could not account for the entire difference.. He

suggested that some more cores from the éxperimental stretches

should be obtained and tested.

Shri Chetty continued that it appeared rather difficult to
finish all the operations of grouted concrete work within the
initial setting time with the result that the final strength of
concrete was likely to be adversely affected.

It had been claimed that consolidation
reduced the voids in the coarse
30 per cent and, thus, ensured a more com
cement mortar. If perfect grouting could
surely be a point in favour of the new ty
penetration of the grout was not found
pockets did remain at the bottom. To some extent this defect
was absent in the rolled concrete surfaces which also had all the
advantages claimed for the grouted concrete, .

with a power roller
aggregate to about
pact surface bound by
be achieved, this would
Pe, but in practice the
to be perfect. Hollow

Rolled concrete was laid near Madras on the Grand North
- Trunk Road for a length of about a mile. The proportion

adopted was 1:2}:8. Cores cut from this Pavement, when
tested, showed more or less the same strength as the conventional
1:2:4 concrete pavements. About 20 per cent saving could be
effected with this method if the proper type of truck-mixers were
used and the work executed on a large scale.

Grouted concrete pavements, continued Shri Chetty, had
their own place, but were certainly not a substitute, and much
less, an economical substitute, for the conventional type of
cement concrete surfacing. They might, however, be adopted
with advantage on roads not subjected to heavy traffic.

Shri E. P. Nicolaides said that as far a8 he knew the first
grouted concrete was laid in England sometime during 1932-33 by
Gammon and Morgan. First, they devised a special machine to
mix thoroughly cement and water, Later, a sand drum was
added to the machine and the process wag applied for grouting
aggregates. : .

In 1936 a small strip of colloidal concrete 'waé laid on the
Bombay-Poona Road but the experiment- proved unsuccessful;

Defects during construction might
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i i found to be
firstly, because the 3 in. thickness of the slab was
irf:dgquate, and secondly, because a well packed surface could
not be obtained.

i i te was exten-
Although during the last War colloidal concre s
sively usedgfor paving landing grounds, etc., it must be admitted
that the process was only partly successful.

i i i te was

The speaker pointed out that if the size of aggregate w
small, thepgrout would not penetrate properly whereas if femue
was large, the penetration would be better, but the tog ]?ur Q:ﬁ
would have a number of weak spots unless 1;1‘«53.1;’(;‘(111 spc;:;zkysv;:) th

e
xtreme care on every square foot of the area. Lhos

:v‘e:: really responsible for subsequent deterioration. Itfwas tl:l;g

that the top could be improved by re-capping the surface wi

stone chippings, but from practical experience it had been found
that such a procedure was costly and needed great care.

i Nicolai to overcome the problem
Shri Nicolaides stated that one way .
of surf;::e finish was to limit the groutgd concrete ot? ::xf::nlt?o ;ﬂi
and cover it with a wearing course 1
f:x;)(;l?rgt::to%his procedure was, however, not & solution of the
problem, but just & compromise.

i t that
speaker did not agree with the f&uthor’s statemen

collo?cila?l cI())ncrete required alarger quantity of wa.te:rtha:; g;(:\;ti;gg
concrete with a dispersing agfant. To ensure prc.g) - apter-cement
of the grout having a dispersing a.géa;lltl'.o?d :llmclclyr:(l:rete or-coment
ra.t_io o 0'7;%?;:2&%?:?13& On the contrary, as the colloidal
((slc‘)lx:l;eat;g%ump delivered the grout under pressure, the water
cement ratio could be lowered even further.

i i he grout should have a
i Nicolaides did not agree thatt
cons'issl:;gilc\;ct;)f :Liok cream (vide para. 1.2 of the P:.?::) el;-eor?;l::bgg
was certain that such a thick grout would leave g

of voids in the coarse aggregate.

i d recently laid at
sh mentioned tl}at he ha .
Berh?g;oi %%Vg:o];enga.l) 8111" éxpgglou;znlizlngst:gtghl gffgr,ﬁge:
t 44 in. thick, : vid
mcrit: g:-:g):l:;ﬁhe gout was 1: 1} (cement: ::ni)a.sba}:i d:;lghk
A difpell')sing‘agent at } pint per cwt. of ceme .

concrete mixer of 3}/5 ou. ft. capacity with a tilting drum was

i mp was tried for some
ixing the grout. A grouting pu 2 :
:iﬁ {,‘:fﬁéf;ﬁ%sconﬁrnued later as it was not possible to feed it

i therefore, resorted to, but it
i ly. - Hand pouring was,. ;
s:al:tlfgﬁ;oﬁxiz on & big job & pump wou}d be necessary
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_Various specifications were tried. In ‘some stretches cosrse
aggregatg was spread to proper grade and camber and grouted;
whereas in others the coarse aggregate was lightly rolled befoté
pouring the grout. Stretches that had not been rolled prior to
grouting contained 48 per cent voids against 40 per cent in those
Which had been lightly rolled. In all -the cases the surface was
finished by tamping. b

At first seven gallons of water per cwt. of cement wep
On bright days it was found that shortly after the :
poured and the surface had been finished, surface.
—evidently on account of shrinkage caused by
different brand of cement was tried but thst
matters very much. The water content was
- sevén gallons to six. This eliminated sursace :
tound that the consistency of the mortar was #e
penetration to' the full depth. Honvyscomsbing -was observed at
places. The difficulties were ultims iated by grouting in
two stages, one closely following - v out using seven

hig
¢ d&gﬁpured to about half the
by grout RSVISE ol
PR :‘i;'j:" b

gallons'of water per cwt. of demer¥ wallons -

depth and was followed by'g x gallons ‘of water per
¢wt. of cement. T SHS '

e of any core-cutting maghine., the speaker had
prepared some cylindrieal specimen by filling in moulds, 6 in,
in diameter and 12 in. in heig_ht-v . A few SPec}mens were prepared
by filling in aggrogate end grout In moulds 4 inches deep. For a
éomparative study spseimens of the same shape and size were
prepared fr ot the 'anventmnal -1:2:4 cement concrete, too.
TPéuts indioated that the results of the grouted specimens were not
verry encouraging. - Since the work was still inan experimental
stage, Shri Ghosh did not consider it fit to give the actual results
of tests fo;;; compressive strength,

M

In the absenc

! »[he Nuthor had mentioned that the crushin i
od'st Madrss was about 3,000 1b per sq. inch. gT?:?ig: o&ta;l?;

specimens tested were necessary for g iati
e farther details should bo givlggl"eclatmg fully the results

TR TP N A S

J 1 ,eﬁPePker expressed doubt on the extent o S

91@?!903'; by the Author. He said that the j\ﬂ;t?l?:r (;fagc%nomy a8

& ﬂhnlaig?s;ls %1 :};2 :ssumptan that coarse aggregates ha;sgg hel:
voids. Bu

gert voids. But tests carried out at Bombay revealed that the

YOu A was 50 per cent wh 086
and 45 per cent when rolled li Por gont when loose
.a'ugntity of grout. od lightly. More voids meant more
' ‘Moreover, a comparison of : :

9. .2 . cost outed - rete
}:2:4 premixed concrete was not just;ﬁgfl; g‘l.ginc;l ::dlzftl:}te(;,%q
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crete was weaker in strength than the conventional 1:2:4 con-
crete, it would be more rational to compare its strength with that

of leaner premixed concretes.

Shri Ghosh agreed with the Author that further experimental
work in a planned and systematic way was necessary.

Shri K. V. Thadaney said that he had been connected with
two small experimental lengths of grouted concrete road laid at
Coimbatore two years ago. He was of the opinion that this
method of construction was really very simple provided proper
equipment was used. The practical difficulties pointed out by
the Author in para. 1.4 were entirely due to inadequate equipment
employed in laying the experimental lengths. A properly finished
and even surface could be achieved if the coarse aggregate was
properly rolled before and after grouting.

As the initial setting time of Indian Cement is more than 100
minutes, the whole operation could be completed within this
period if a grout mixer of adequate capacity was used.

Segregation of the grout could be prevented by mixing‘ thé
groit properly in a mixer and keeping it constantly agitated in a
tank. o : '

For a rate of construction of one furlong of 10-ft wide and
10-in. thick road per day, Shri Thadaney suggested the following
mechanical equipment :— - S

1. Two tilting-drum type mixers, each capable of hand-
ling two-bag batches to grout.

2. A pump for conveying the grout.

3. Two power rollers—a IO-tbn roller of the ordinary type
for the initial consolidation of the coarse aggregate,
and an 8-ton tandem roller for rolling the grouted
surface. ’ h '

Shri N. D. Daftary observed that as stated in para.. 1.3 the
cost of construction by the new method: was as much as 30 per
cent less than that of the orthodox premixed oconcrete. This
saving was based on figures given: in- Tables 1 and 2 of
Appendix I.- - , e

If figures for the b-in. grouted slab given in Table 2, ‘page
110, were reduced by 20 per cent to get the corresponding fig
for & 4-in grouted slab, the quantities would be as gl

below :— - v - L
18
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- Cement 4.41 cwts. against 3 owts. shown in Table 1, page
102 ; :
~ Sand 12.67 cft. against 8 cwts. shown in Table 1;
Coarse aggregate same as shown in Table 1 ;

Labour Ra 8 against Rs 5.

Cdnsequenfly, the cost of the 4-in. grouted slab woiild be incressed™”

by Rs 14.03 vide details below :

Cement 1.41 X 5 Rs 7.05
Sand 4.67 X .75 4 3.60°
Labour — 3.00
Contingencies 0.48

14.03

. ) That is to say, the total cost would be Rs 65.1-0 against
Rs 51-1-0 given in Table 1 at page 102. The resultant saving
was, therefore, reduced to 10 per cent approximately. If1] : 14
grout was used, there would be practically no saving at all,

_ The cost of preparing the subgrade should hgv
same in both the cases. This was, however, not 80 ien g“;fi)!}etshf

and 2 at pages 102-3. If correction was made for this, the saving -

would be further reduced by 2 per cent. But ey :

per cent was worth having if it could be really P::s ia};l:&vmg of 8
.. Some of the aggregates, the speaker

liable to get crushed under the weight of Y}‘;:tr ;)
result of this, some spots might get packed tight]
the grout would not penetrate to the fu]l depth

1111 to say, were
er and, as a

. Consequently

Grouted concrete was w

. eak ;
the following reasons ;:— er than the premixed concrete for

(i) Leaner mix,
(ii) Ungraded aggregate, and
- (iii) More quantity of water,

\ 'Referring to para. 5.1 .
and 88 ou. ft. resmentiv ]y’ the speaker pointed out that 22, 44,

F of
aggregate yielded 100 cu.yft. o(;ein'e; ";, e cote, © Ty SO
(1){ 18 8 2:4 f:oncrete would require 23,
ft IOcué - of sand and 5.94 cwts. of coment j
£, 10.30 on. 1o, ool o o Instead of 20.76 cu.

o vt8. respectivel i
Author. The Speaker thought that thé) dié::egcemvggslggsgagg ;11113
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to the Author’s assumption that the water added increased the
volume of concrete. The speaker observed that this was notse
as some of the water combined chemically with cement during
hydration, some of it evaporated, while the rest escaped during
tamping.

In para. 5.2 the percentage of voids given was 38 whereas at
page 109 it had been mentioned as 45. Again, the quantity of
cement for 1 cu. yd. of grout taken was 3.51 cwt. against 4.16 cwt
at page 108. Thus, the saving in cement would be about 16 per
cent only and not 20 per cent as stated at page 92. Continuing,
the speaker said that the quantity of grout actwally required
would be more than was caleulated in para. 5.2 as, in addition to
filling voids in the aggregate, grout was needed to coat the aggre-
gate from all sides. Consequently, thinner slabs would need
more grout. This was borne out by the figures given in Tables 2
and 3 at pages 110 and 112 respectively. For a 6-in. slab the
quantity of cement required was 5.51 bags per 100 sq. ft. while
for a 43-in. slab it should have been only 4.82 bags, but actually
5.16 bags were needed. »

Shri T. K.'Macha said that instead of comparing the grouted
concrete only with premixed concrete the Author should have
considered other types also. ‘

Further, Shri Macha observed that it was difficuls to
adhere to specifications regarding water-cement ratio and the
time required for all the ‘operations. Also, while consolidating
the Iayer of aggregates after sprinkling some water, there was

possibility of mud oozing up.

Shri N. C. Patel said that the immediate need was to have
a cheap but durable surface. He suggested that composite slabs
should be laid simultaneously with the grouted concrete slabs and

their strength, life and costs compared.

Shri K. K. Kartha said that a few miles of colloidal concrete
roads had been constructed in Travancore-Cochin. His experience
had been that this type was not as durable as the conventional
1:2:4 slab. Within about two years the colloidal concrete pave-
roent showed signs of wear and developed cracks at right angle to
contraction joints. Staggering of joints made no improvement.
Where the gradient was very steep (1 in 4) the grout was found to

flow down.

Shri Kartha went on to say thab in the case of a'.-.S{,‘)"‘l_ﬁ?q
concretﬁal road too, of the type advocated in the Paper, segregationt
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was b .
wouldo}llg?v tgoigke place while conoreting steep gradients as grout
n the gradient leaving voids in the upper portions:

Shr : '
streboh oin :l‘le Rk Il)l?ir 8aid that half the width of the grouted
or without het alka.Simla Road was laid without dummy joints

Ing rolled after grouting; the surface was only hand

tam
ped. The other half had dummy joints and was lightly hand-

rolled.
ed. A short length of 1:2:4 premixed slab, too, was

rolle aid
ontiguous to the grouted length for a comparative study.” »‘\K'ﬂﬂﬁié

slabs were 4 inches thick.

afterTI;,e first half of the grouted slab developed -oracks almost
orack ]:veek the road had been thrown open to traffic. These
i 8, however, did not widen out . further with the passage of

me. The second half was comparatively better. '

- The cost of the grouted surface worked out to about Rs 69
per 100 sq. ft. against Rs 108 nearly for the premixed slab
Though there was a saving of about 38 per cent, yet in the lon ;
;il!; the grouted slab was not likely to be as durable as the 1:2:4

ab. )

_ Shri K. F. Antia suggested that each State sho -
s mile of grouted concrete roads and study the‘_:idg:ﬁ’aa})out
Also, the Central Road Research Institute should ¢ Maded
investigations. The intensity of traffic and the maxi My ous
load, too, should be taken into account, while gt :ln‘,lm unit
behaviour of experimental stretches. Referring to shIJE ying the
remarks, the speaker said that it was not always 1;rl Daftary’s
quantities of cement, fine aggregate, and coarse aggre l‘l;e f,ha.t_the‘
to yield 100 cu. ft. of 1:2:4 concrete were 22, 44 Eade required
respectively. This was an old ‘rule of thumbh * and 38 cu. fh.
superseded by more scientific and rational m th and had been
eoncrete mixes based on the requirements of pond
ﬂm exaot figures for the quantities of materi :

absolute volume ” method which had 1 erials required the
Author was, perhaps, one of the begt methodzen adopted by the

8 of designin
strength. To obtailgl

- The speaker disagreed with i
water did not occupy any volun;e inSﬁ:; gax;f::;t{s °pinion that
. s l . . . l
- hl‘ E. A. Nadirshah (Author) was then called upon to reply
- Referring to the comme -
the Author stated that the

: meve: 4 inches in hei
facilities. for‘inxtmcﬁhgpal;zx;egrz: out 2 years old. A: lggé::;ax;(:
‘were available, further tosts
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would be undertaken. Experience and proper equipment would,
probably, overcome the initial handicaps. It would not, there-
fore, be fair to presume that for identical conditions the thickness
of a grouted concrete road should be more than that of a
conventional 1:2:4 slab.’

~ 'The chances of air-and water-pockets forming in the slab
were remote as grout worked its way from the bottom to the top.
Sheets’ formula pointed out by Shri Bhargava was identical with
!;he formula given in the Paper for an impaot factor of 2.

The order in which various ingredients had been recommend-
ed to be mixed was based on practical experience.

The Author did not agree with Shri Joglekar’s statment
that the. function of the cement in a grouted concrete slab was
merely to coat the aggregate. He also stated that premixed wear-
ing courses were not recommended for all cases.

Shri Joglekar’s remarks about the penetration, as revealed
in the cores extracted at Bombay, were not correct. Penetration
of the grout had been uniform and the cores had been found to

be quite satisfactory.

In reply to Shri B. R. Sen the Author said that a premixed
lean concrete with a dispersing agent would neither reduce the
cost of labour nor permit as much outturn of work as was possible

by the grouting process.

Referring to Shri Sen’s criticism about synonymous use of the
words ¢ wetting ”” and ** dispersing ** agents, the Author remarked
that it was difficult to differentiate between the two as their

function was similar.

~ Cores cut out and examined so for showed satisfactory pene-
tration of the grout. To deteot whether or not the grout was
penetrating -satisfactorily holes could be scooped in the surface.
Also, the flow~cone method could be used to control the flow of the

grout,
" The 'Author'a.greed with Shri Sen that before an acceptable
value of the modulus of rupture could be obtained, laboratory
and field tests were necessary.

-7 Referring to Shri K. A. N, Chetty’s comments, the Author
remarked that, if correct specifications were adopted, there would
be no dificulty regarding the penetration of the grout. He did
not agréee-that rolled conorete was better than grouted conocrete.
Experiments on grouted concrete roads had been -carried-out only
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recently and it was too early to conclude that their life was less

than that of the i "
for lightly tra iﬁckeﬁr:g;,g:d type, or that they were suitable only

e ?53}5}“5 to Shri E. P. Nicolaides, the Author said that, if
enrface cou]dgt;greg&te- was rolled prior to grouting, a fairly even
e obtained. Also, it would obviate the possibility

of pockets of mortar forming on the surface. The surface oceudd”

be improved further by finishing it with small chips.

v The Author disagreed with Shri Nicolaides that colloidal
: ncrete needed no more water than grouted concrete with admix-
ures of wetting agents. His experience about colloidal concrete
work on the Bombay-Poona Road, the Author continued, had been
that the quantity of water required was much more than would
have been necessary had grouted concrete with a dispersin o

_been used. The Author, however, agreed that, if pressur o
ing did not disturb the coarse aggregate, it would be pref, r %1‘01112'
grouting by gravity. Certain discrepancies pointed ouzrg e
speaker had been corrected in the supplement to the Paper Y the

Shri S. K. Ghosh had mentione
cracks as a result of grouting the em(;iirghge?t);ﬁe?g é:)nce of suri:'ace
The Author remarked that it was rather strange Ane Operation.
the trouble appeared to be rapid dryingor an absor t? the cause of
wetting the coarse aggregate before grouting mj ht? bleve aggregate,
method offsetting the difficulties experience dg N an effective
Grouting in two stages appeared to be impractioablz Shri Ghosh.

The Author agreed with Shri K. V. Tha

equipment was a pre-requisite for satisfactory daney that proper

work.
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Replying to Shri T. K. Macha, the Authorsaid that the
subject of the Paper was to compare the economic aspects of the
grouted and the conventional (1:2: 4) concrete only and not of all
types of pavements. The difficulties mentioned by Shri Macha
l;adhnot been experienced in any of the works carried out by the

uthor.

Referring to Shri N. C. Patel's suggestion regarding premixed
composite slabs, the Author remarked that this could be tried
where durable aggregates were expensive. In such cases, he
suggested, it would be worthwhile to have an unrolled grouted
base course using an inferior aggregate and a premixed wearing
course using a durable aggregate.

In reply to Shri K. K. Kartha, the Author said that to
check the grout from flowing down steep gradients the rate of
grouting could be reduced. Longitudinal cracks near transverse
joints could not be attributed merely to the quality of the con-
crete. They could also arise on account of heaving or unequal

settlement of the subgrade.

Referring to Shri H. R. Dhir’s remarks, the Author said that,
as stated before, it would take some time more to agcertain
the ultimate life of this type of construction. He, however,
expressed the hope that there would be no prejudice against

grouted concrete.

The Author concurred with Shri K. F. Antia’s views that
experimental stretches, at least one mile long, should be laid by
each State and investigation should be carried out by the Central
Road Research Institute, too. Further, he agreed that both the
intensity of traffic and the maximum unit load should be con-

sidered while designing roads.

Shri C. M. Bennett (Chairman), winding up the discussion,
thanked the Author for his interesting Paper and replies to the
comments. He agreed with the various speakers that more
information and research was necessary before definite conclusions

could be drawn.
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Appendix VIIL
EXPERIMENTAL WORKS FOR GROUTED CONCRETE -
DHANBAD: e

The experimental stretch at Dhanbad was 820 ft dews~and
15 ft wide and was laid on 3 in. thick stone soling blindéd - With
moorum. A 4-in. layer of metal was laid and rolled- with a
10-ton roller. The proportion adopted for the grout wasl:2,
Since the sand used was moist, the resultant proportion of the

grout was richer than 1: 2.

The method of construction was the same as described in
the case of other roads. The work was completed in Oqtober 1950
and it cost approximately Rs 49 per 100 sq. ft. against Rs 60
per 100 sq. ft. for an ordinary 1:2:4 premixed concrete road of
the same thickness. Being a private road in the compound of
the Fuel Research Institute, it was not subjected to heavy
traffic.

BANGALORE: The Hindustan Aircraft Factory at Banga-
lore laid a stretch 30 ft wide, 800 ft long and 4 in, thick
The proportion for the grout was 1:14.  The cogt of this pav o
ment worked out to Rs 63 per 100 sq. f,. against Rs 68 o
premixed concrete road. 8

CALCUTTA & NAGPUR: The e
Calcutta (Berhampore) and Nagpur were
nature. At Calcutta a stretch 1,200 ft |
wide was laid in February 1952. This
into four parts as follows :—

Xperimental lengths at
more or less of the saime
ong, 5 in. thick, and 10 ft

length was subdivided

(») 300 ft without preliminary rolliingb; grduting iuy ..han'd

(b) 300 ft -do- i grouting by pump
(o) 300 ft lightly rolled with ap 8-ton machine; groui;ed
by hand

(d) 300 ft -do- »  grouted with a pump.
In this experiment coarge aggre

: te, 2 in. and under in sj
and having about 43 per cent void e e ander in 8126
for the grout was 1: 1§ (by Weig}llt;,, a‘;?ls t)lxl:ee}a The proportion

ter/cement rati
geven gallons per cwt of cement ratio
persing agent was added, cement. Adequate quantity of a dis-
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The cost of this experimental stretch was only 6.6 per cent
lower than that of the premixed type. It would have been much
lower, however, had it not been for some extra expenditure
necessitated by the following items :— :

(s) Washing of the coarse aggregate.
(b) Short lengths of the stretches.
(o) Hand-grouting.

(d) Even though 4 in. was the minimum thickness yet at
many places the thickness ranged from 44 to 5 inches
as the subgrade was uneven, .

BOMBAY (Dadar): In addition to the experimental length
mentioned in the Paper the Bombay Municipality laid over the
existing painted water-bound macadam surface another stretch
at Dadar about 700 ft long, 15 ft wide, and 4} in. thick.. The
existing surface was picked up and properly levelled before
spreading fresh material. The proportion for the grout was 1:2.
and had a dispersing agent added to it. A special pump loaned:
by Messrs Mousell & Co., Ltd.,, Bombay, was used. The work.
was completed in February 1951. :

The cost of this road worked out to Re 71 per 100 sq. ft. -
against Rs 83 for a premixed 1:2:4 concrete road of the same.
thickness. The traffic on this road was, however, light. 0
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Appendix 1.*

Table 1. (Para, 1.3) [Corrected]

Approximate quantities and cost per 100 sq. ft of grouted
pavement 4 in. thick, 1 : 2 mix.

1951

o : | Amountf

Description Quantity | - Rate iy

1. Stone metal (1} in. to 35.5cu. ft | Rs45 per (16 0 0
2 in. size) | 100 ou. ft

2. Sand 8.5 ou. ft | Re 76 per (6 8 0
_ 100 ou. ft

3. Cement 3.5 cwt. Rsbper (17 8 0

o cwt.

4. Preparation of subgrade, [100sq. ft | Re&per | & 0 0
spreading metal, mixing 100 sq. ft :
mortar and rolling. i

g Curin 100 gq. ft | Rs 1% per 112 0

uring 100 sq. #

6. Expansion joibts, etc. 08 0

7. Tools & Plant lump sum 2 80
o 49 10 .0

8. Contingencies, 5 per cent 2 8 0

L Total. 52-2 0

* Qertain mistakes were noticed in she Pables printed in Appendix Iat pages
102 & 108, Oorrected figures are published here.
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Appendix 1. (Continued).
Table 2. (Para, 1.8)

Approximate quantities and_cost per 100 sq. £t i
concrete pavement 4 in. thick, 1:2:4 zﬁx. 0. fh. of promixed

1951

. Amount
Quotity | Bam |1

Description

bt

L. Preparation of eubgrade, |100 sq. ft | Re 3 per
including watering and | 100eq.ft 13 ¢ ¢
cleaning before laying ‘
conorete. S S

2 Cement -5.120wt | ReSper 195 19 o

. : 4 cwt

3. Fine aggregate Beu fb | Rs60per | 7313 g

’ , \ 100 cu. ft

4. Coarse aggregate-1} in. to | 26 cu. £t | R 45

"~ %in, 200u f. % in to 2 100 Oupefrt 1111 ¢
in. 10 cu. £, - - N

5. Conorete mixing, pl@cing 33.34 cu, ft ‘Rs 24 per g 0 0

and finishing. 100 ou.

8. Curing (10050. %) Re i per |1 13 o

7. Expansion joints ete. J 100 sq. 4 0' ,
R . 8
8. ‘Tools and plans ‘

‘ | 3 2 0

9. Contingencies, 5 per cent $ kﬁ; g g

i : Total. 8410 0

LS

Disoussion on Paper No. 158,
« Construction of Shillong-Silchar Road.”*
By
8. C. PaL axp R. C. Das
Tuesday, April 29, 1952,

_ Shri K. K. Nambiar (Chairman) called upon Shri8. C. Pal
to introduce the Paper. s

Shri 8.C. Pal said that the road construction work referred to
in the Paper was undertaken at a time when the resources at the
disposal of the Assam engineers were limited and conditions
arduous. Also, they were handicapped because no reconnaigsance
had been carried out and nothing was known of the required
alignment and the work that would be involved. Earthwork
alone might account for quite half the total expenditure on &
project of this nature, ‘

With sufficient attention paid to the layout and earthwork of
a hill road, substantial economy could be effected. For this
reason he had felt that there was need for drawing up some
standards for the different operations necessary for the construc-
tion of a hill road. He hoped the Paper wonld prove useful in
this regard.

In the State of Assam a number of hill roads (for example,
the Jowai-Badarpur Road ; the Mawphlong-Balat Road-—to name
the two most importsnt) were still under construction. The
milage was likely to increase in the near future, as commanica:
tions for the Districts included in the Sixth Schedule of the

Congtitution had to be provided, :

Some of the defects in the road described in the Paper, viz.,
narrow sections, sharp ourves, steep grades, eto., particularly
between miles 178 and 195, which could not be attended to hefore
the work was suddenly stopped in 1949 for financial ressous, had
since been partially removed. :

Shri G. R. Nangea remarked that it was rather tragic to
see an important work suspended because of financisl stringency.
Apart from the fact that the huge amount of money already spent
did not yield a substantial benefit to the commaunity, bxgge;‘ ﬁhan

s

R

* Published at pages 181 to 504 of Vol XVI-3 of the Journa} of the Indisp

Roads Jongress, March, 19052,
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hormal amounts were required to maintain a hill road in an uh:
finished state. Besides, sudden stoppage of the work had &
disheartening effect on those responsible for its execution. He
would like to know what steps has been taken by the Assam
engineers t0 fmpress upon their Government the immediate ne-
cessity of making available more funds for this road.

Agreeing with the statement made in para. 6.5.2, viz., ¢ the
length of the finished road will necessarily be somewhat less than
that of the *trace’”’, Shri Nangea said he too had experienced
that a gradient actually laid as 1: 17 worked out to be about 1 : 15
on completion. As such, in Himachal Preadeskthe.orlgirml 4race
was laid out to an easier grade than that intended for the road
when complete.

Referring to catchwater drains, he said that in some cases he
had found more than one catchwater drain, one above the other,
very useful. The ocatchwater drains should be discharged at
convenient rocky places instead of at katcha spots.

Relating his experience on the Amritsar-Kuly Road—section
Chakki to Nurpur—where all culverts got choked up with debris
brought down by the streams, Shri Nangea said that to avoid this
trouble, culverts with spans of 4 to 8 ft and with 5 vertioa] height
of 6 ft were adopted.

In para. 11.4., the Authors had stated that some portions of
the road were as steep as 1 in 8. Tt mugt be admitted that such
steep grades limited the utility of a hill road and were likely to
hamper the economic development of the area it served.

The speaker continued that in Himacha] i
were under construction in areag having altiiu%gzdfefglmhllug(')%a(}:
to 12,000 ft. The Hindustan-Tibet road ran at an altitudt; ~ran- -
ing .fropl 7,000 to 9,500 feet, He Suggested that en; ineexg's
responsible for the construction of hill roads in one gh 1d
inspect those in other areas, area shou

Shri N. Durrani wanted to know if —
(1) aerial survey wags resorted to ; -
(2) modern road-making machinery was used ;
(3) food rationing was ip force,

He would suggest that 2 pedomete
: r, & Photo-
& good camera were always useful while :survey(;n(‘)g.t

Shri D. M. Sen referred ¢

0 W0 pares. 1.6 and 1.7 in wh' h t-hé
dushors of the Paper had g1ven the genesis-of the Present Ila(xs'oject;

heodolite, and

SHEILLONG—SILOHAR RoADp 539

From Plate II it appeared that a possible route for Shillong to
Silchar could have been something as follows —

(i) From Shillong to Dauki near Pakistan border fo!lov.v-
ing about 50 miles of the excellent motor road built in
1933 as mentioned in para. 1.5, which is part of _t.ho
old truncated Shillong-Sylhet-Silchar road ... 50 miles

(i) From Dauki to Badarpur—new road running parallel
to the Pakistan border over a more or less levpl ground
at about 1,000 ft above sea level, and at a dlstancq of
5 to 10 miles as desired 44/45 miles

i following the existing metalled
) ?:f;rpur to Silehar fo 8 15/16 miles

Total say 110 miles

Of this only about 45 miles from Dauki to Badarpur'would
have been new )(;onstruotion instead of & 218-mile road with 163
miles of new construction (para. 4.10). Such a road parallel to
the Pakistan border and a short distance from it would have had
considerable strategic value and would have prevented the bordiaé
raids so often reported in the newspapers. Those 45 miles wou d
have cost much less and would have provided a fairly Ie.vel roa
in contrast to the present one with gradient as steep as 1:8 (};‘ara.
11.4) at some places. The speaker wanted to know if this align-
ment was considered. If so, with what results? Referring to
para. 4.9.3, he agked why it was not possible to take the new road

through Haflong town.

- ra. 6.9, the cost of the survey and preparation of
estingltesp ?or 89 miles of the road in Haflong Division alone were
given as Rs 47,700. The total cost of the road _fox: -tha efntlli'e
project should have been given. Also, the composition of the -
gurvey party and the time taken to survey were necessary.

, incipal requirements
The speaker suggested that among the principa

for surveypwork in grea.s such as those the Aubl}ors had to tr:lvlerse
were two or more armed escorts and a fleld w1re$qss sgﬁ wi T;n
operator and the Government should‘ have supplied ¢ ese. h 2
wireless get would incidemtally provide not only bh?vquziclelg-
means of communication but might g‘tso be .used to re;:ex e A. i;h.
Programmes, perhaps the only amenity available tod xeep up 3;
morale of men and labour. The incidents mentioned in para. 3.9
and para. 3.10 justified the proposals. _ )
’ int of view it would be incorrect to
From the speaker’s ugfil?n ;&r& . 0.6.8 and illustrated by‘Fig,

adopt mentio: and by-F
3 Tl'x?:el::z:o?vu that, when the angular measurements "were:
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be DABand DACbut D'A’B and D'A’C where DA and D’A’

horizontals through A and A’. The correct thing wctlnfl)dA- b;ve;‘:
mm:k on the ‘target ’ a point at a height from its base equal to
AA’ and to take angular measurements of only that point when
the target was held alternatively at B and ¢, The Authors

8
= TARGE T

AN

HORIZON TAL
4

A
SIGH TING POINT

\

\HORIZONTAL

did not say whether similar intermedj
when instead of humps as in Figs. 2 andl?eth;?
case of a depression in the slope CA. > ere

dings were taken
Was the reverse

In pars. 6.7.1, it was mentio
tomad that a compagg Survey was

carried out. Shri Sen wanteq kn
traverse survey was carried out jn ag:ivit‘;'vglne ther any theodolite or

In para. 6.8 (soil sur veys), two rates

medjum and hard stones re uirin
paras. 8.7.3 and 8.7.5 it ha,dqbeen gstated' tha
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pointed out that the information was incomplete without the
corresponding natural hill slopes met with. Also, knowledge  of
the maximum and average dip of the strata cut through was de-

sirable,

- Referring to para. 8.2, the speaker said that in addition
to the names of three P. W. D. Divisions set up, the number of
sub-divisions and sections and their strength should have been

included.

. In paragraph 10.1, the Authors had mentioned the great
difficulty. felt regarding accommodation for officers and staff. For
one divigion it had cost more than Rs 3.5 lakh. He thought that
tents, tarpaulins and camp furniture worth Rs 50,000 should
have sufficed for one division. Besides being cheaper, these would
be readily available for the project under reference and could
also be utilised later on other works. The speaker suggested that
every Circle, if not every permanent Division, should have & full
set of camping equipment for survey and executive staff.

- . Under para. 3.7, sub-para Transport, page 158_, the. Aut_;hors
had stated that the load per porter for carrying ration and other
things was at first 40 1b per head which was later on ;tqduced.to
30 1b per head. But in Appendix III, page 187, they had worked
out a formula on the basis of 50 lb per porter. Again in
determining the = number of porters required to supply
rations for 100 workmen on a .10-day . march, they had
‘made a mistake. They had actually worked up to the 9th stagg,
i.e., porter required for & 9-day march. . If they had
worked one step further they would have found that
187 men would be required to supply 100 workmen for . a
10-day march from the base. 1n view of the above, the speaker

concluded, it was not surprising that supplies of ration ran sbort

and people had to starve occasionally (para. 10.2.2).

- Shri T. K. Macha endorsed the views expressed. by Shri
Nangea .about the sudden stoppage of work and the resultant
damage to the road. He feared that if these hill roads were left

unprotected they could hardly be expecbed'to be the_re after .501'1;9
tin'ﬁ:'.o ]?Ié A.fav?)_ired the use of road-making machinery on such

jobs. R
. Shri K. K. Nambiar pointed out that in Plaige;V.I of $he
;P;aipesr, 'viv‘he;?e‘ the Authors had- given & design for a timber bndg?
of 15 ft span, trackways had been provided near the. kerb.
Trackways were}3 ft wide and were shown to hug the kerb on
either side, leaving & clesr gap.of 4, ft 6 inches. It was not
understood how these trackways could be used. by.vehioles which

16
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had normal wheel-tracks. Perhaps, it was a mistake. The
Authors might confirm., ‘

Secondly, on page 167, Para. 6.5.2, it had been stated that
the original trace should be laid out to an easier grade than that
intended for the road when complete. The allowance made varied
with the nature of the ground. In general, 1 in 22 would work
out to 1in 20, and 1 in 17t0o 1 in 15, Shri Nangea agreed with
the Authors in this respect although at first sight this looked like
& mathematical fallacy. Once a gradient was laid from one point
to another, even if there was subsidence, the total pf tNY rises
and falls should be the same so long as the height t6 be oltmited
remained constant. Perhaps the reason for the observed fact was
that, when a certain gradient was obtained by equalising the cut
and the filling, the portion in cutting did not sink while the
embanked portion did.

Shri Brijmohan Lal said that the Paper gave an asocount of
a typical example of a work which was undertaken in g great
hurry without proper alignment, survey, design, and adequate
finances. As the work had been left incomplete without any
reta.ini;g or breaséz walls and other important roaq structures, it
was likely to suffer damage in a few years resulting i .
mae likely to s y lting in a heavy

8hri Nambiar had pointed out that there was so
the statement of the Authors that s grade of 1 in 29

phenomena was possible because during the
was likely to be measured a little longer tha

viz., narrow sections, sharp cury. ’
larly between miles 178 and 19§s’hit§epe§;a§::t’i:ﬁc" Parsion-
These defects were left in stretches whic remainedy reﬁm?‘ifgi
zlvlhe;l the work was suddenly stopped and would disa u: llmh

e formation was completed according to the approvel:lpd::i; N

The provision of more th .
the other, as suggested b;'n gll::i cai\tICh-wawr drains, one above

be useful, but even one ood drain, if gooo¥, Would, ‘no doubt
been found effective good drain, if

In reply to Shri N, Durr
aerial survey was oarried out, Aal 4
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Some second-hand D-8 & D-4 bull-dozers purchased from the
Army were used but their use was abandoned very soon a8 great
difficulty was experienced with regard to spare parts, trained
Personnel, facilities for repairs eto. At times spare parts had to
be flown out and this had proved very costly. Apart from all
these drawbacks, it had been observed that during rains it was
almost impossible to work with this heavy equipment as the soil
Was often very soft. On one occasion, a D-8 tractor sank in sof§
strata and was extracted with great difficulty.

- Food-rationing was in force and arrangements had to be made
to procure rations through Government supply contractors at the
various rail-heads from where the road contractor haq to make
his own arrangements for transporting rations to the site of the
work.

Shri Sen had suggested that the alignment from Shillong to
Bilchar via Dauki and Badarpur (see Plate II at page 200) would
have been shorter and more economical than that vit_; Garampani-
Haflong. The Authors pointed out that Garampani and Haflong
Wwere obligatory points on the alignment.

The road was not taken through Haflong town itself, as such
an-alignment would have interfered with some of the importans
structures on the existing railway. :

The Authors were responsible for only a part of the work
and were not in a position to give the cost of survey of the
whole road. '

The composition of one survey party was as follows :-—

Assistant Engineer e 1
Surveyors 2
Field Assistants 3
Khalasis , w20

It took about eight months fortwo such parties to carry out
surveys in the Hgﬂong Division (89 miles). No theodoh-bgs were
used ; only chain and compass survey was made. A Division had
three sub-divisions under it and a section had to look after 7 to

12 miles.

. Referring to SBhri Sen’s criticism about the messurement of
Vertical 'anglgs (vide para. 6.6.8 and Fig. 3 of the Pa;;:n):ﬁso
Authors pointed out that all readings were meant to be taken to a
target of a height equal to the height of the instrument.
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© 2 ‘Measurement of rook stacked after blasting wasgenerally
deprecated in'Assam as this method gave inflated figures. A solid
boulder, even though irregular, could be measured fairly correotly
and this method had proved more economical than the method
referred to by the speaker. ‘ .

- Tented accommodation had been tried, but was found unsuit-
able for the climate of Assam. The temporary structures ‘men-
tioned in the Paper had proved very useful and had been in wuse
for over 4} years for housing some of the offices that were re-
quired to continue after the work was suspended -in 1949. Tents
and tarpaulins did not survive even two rainy seasons, o

. The load that could be carried by a porter depended on the
type of the porters employed and on the nature of the path.
When materials had to be carried through dense forests or through
areas where there was no proper foot-path (as was the bage in the
reconnaissance stage described in para. 3.7) the normal load “had
to be reduced. Fifty b per porter assumed in the calculations
in Appendix III was taken for illustrating the working of ‘the
formula. The actual capacity of a porter depending upon local
conditions should be used in any particular case.

The ocalculations given in Appendix III we
workmen maintained at the lOthI:;ta.ge, re correct for 2y,

. Replying to Shri T. K. Macha, the A |
steps had been taken to remove some o bo mthors. stated that

The Authors confirmed that, 43 pointed out by -
the central gap between the trackways in Plateyvﬁh:li :I?;nll:iar
been 2% ft instead of 4} ft. : : u ave

The reason why the ofiginal trace should i
. L uld. b
easier grade than that intended for the road whe; ?(')li(xim (i::et:vig
that kinks in the original trace got straightened out 'dl'ul-)in
struction and the length of the road decreased. The & dpon-
therefore, became steeper, : > gradient,

‘Shri K. K. Nambiar (Chajrman win‘d' |
i T
vongratulated the Authors for their ei(cellen:gtlgmﬁtl;e Tdi:sclgs sion
he said, W_ould surely benefit thoge engi Pt © Laper,
versant with the difficulties encountered
gaileei 'tll?yout, and’ construction of 8’
luture there would i PR Ay

Papors, be moTe such ingtruotive ,'anf; interesting

e

Discussion on Paper NOT 159,
« Importance of Organization”’,
By
R. P. CHANDA
Monday, April 28, 1952.

| i Shri 8. N.
Shri S, N. Chakravarti (Chairman) called upon
Gupta 1:.0 introduce the Paper on behalf of Shri R. P. Chanda who

could not attend the Session.

Shri S, N. Gupta observed that the Paper was the outcome
of a study of the dili)ﬁculties encountered by Shri Chanda .hzm‘;.elf
during the period he was in charge of three a}imlplstratlgeth is-
tricts. He had a heavy road programme, which included three
major bridges on National Highways, to rush through.

he division he took charge of was not exactly new,
it haﬁlf}cl)(tmygelz ti)een fully organized and he had many pra.ctgg:l
difficulties to contend with. He felt that many otherhgxefculil )
Engineers had been similarly placed all over India. ']I‘d is ee; ! z;g
prompted him to write a Paper which he believed wc;u a;}l)lpe 1 to
évery Construction Engineer who had had to shou der the re .

ponsibility of new construction works.

i tition of
hri D. P. Nayar said that, as a result of the partition

Indig in 1947, bothyBengal and Punjab, were trunc‘:.ﬁed. wllﬂflg
Bengal, the Punjab, too, had to face the difficult condi 19:;51 hich
followe’(i.partition. Lack of staff, absence of stor;;, dis o(;s: -'lbhe
of economic life, and an almost complete brea dpwns ii!idef
administrative machinery were some of the han 109.1;0 JUnder
which the engineers in the Punjab were called upgnd 0 Sack
problems of & vital and important nature which neede medis

ate attention.

. Works could not be carried out efficiently twmh:!\:: I;lr‘gg;z
organization for which co-operation and eﬂicl}mth nll' re§ onsi-
was necessary. People should be consclous (i't :eloessarl; was
bilities and must not shirk them. Another qu";ﬁ St,; is to . say, the
the development of the sense of leadership, b? extraot work
Engincer ought to bo able o guide and MEIETY SXERT pagi
from those working under him. ~ He sugges A
neer :— . B & I

H - . .-

%faL XVI2 of the J bunﬁl of ‘the Indiwn

# Pybiighed af pages 205 t6 921 of
Roads Congress, March, 3058, - - .- -
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93] svlvxg;llid develop mental discipline to do even distasteful

(2) should do his work a.s if he were ' \ i
personally responsible
for the ;uccess of the entire projeot on vghichphe was
engaged,

(3) shot.xld' develop a pleasing personality and cultivate an
optimistic outlook, ‘

(4) should NOT fail to respect the authority of others and
the personal dignity of his subardinetes, end i ;...

(5) should endeavour to anticipate the needs and  diffienl’
ties of the contractors and try to assist them as best
a8 he could.

Referring to the present-day increase in routine work, the
speaker said that a certain amount of office work was definitel
essential for any organization and that only by keeping a fir y
alround control could the engineer in charge of any work e n;
to discharge his duties successfully and efficiently. Xpec

Shri K. Sinha wished that the Author had i sy
proposals the Public Work Departments of Ilalo(ilmﬁé‘;(il:d »mhhls
Munioipal and District Boards where the conditions 8 such as
worse even than as described in the Paper. In ap were much
ation of the Public Work Departmente of the StateyGo?.orgamz-
for the improvement of roads, the local bodies sho lgmments
neglected as they were still in charge of a substanti uld not be
roads in the country. 18l milage of

A serious drawback with the local i i
Sinhs, was their financial instability. ca’l‘hl;(i)xfl les%u Gontm“e.d Shry
being limited, they had not been able to keep l‘ﬁes of _income
increase in work during and after World War IT pﬁe with the
g;}mgdflg. difficult tofbala;ce their budgets. A local {,’Eﬁyof :hem

ing for economy found it t : strug-
expenditure on roads. o8t convenient to cut down iﬁs

. All theother important de
partments :
Ig;&lstzl,tew(’;ter-workS, ete., were at present s,ubI]:}eT;o&tmn' Public
‘eb AT overnment, at least in the Utar Prad control by
Publio Work Departments of local bodies were st;l? :sx}léonl;;‘:lﬁ

by the State. The result had b
such bodies continued to deterior:et;), that the roade in charge of

In conclusion, Shri Sinh o
lqoal bodies shoyld . bo free to“tai‘;gg:;?:‘ntgggt the engineors of

central store, machinery depot, library, eto,, 4o be- est:b r@“;:
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a State Government. In short, they should have the same fatili-
ties as the engineers of the State Government.

Shri 8. B. Joshi observed that public-works contractors
might disappear as a class in the not too distant future and
Government engineers would then have to execute their schemes
departmentally. It was imperative, therefore, that the engineer-
ing departments of Government should be organised 80 a8 to be
able to shoulder this heavy responsibility.

For efficient and expeditious work, modern methods of
management adopted by business houses should be followed by
the engineering departments of the Government. With this in
view, he would lay stress on the following :—

(1) It was correct to base the selection of a new graduate
on the basis of his performance in his examinations
but, while making selections for higher executive posts,
weightage should not be given merely to academio

abilities.
(2) Officers should not try to evade responsibility.

(8) Senior engineers should look after their juniors with
fatherly care.

(4) - Much labour could be saved and decisions expedited by
(a) mutual trust, (b) delegation of authority at different
levels, and (c) periodical departmental and inter-
departmental conferences for final decisions of cases.

(5) Senior officers should do less table-work and more
" field work.

(8) So as to derive benefit from past experienoes, a special
investigating branch of engineers trained in statistios
and quality control should be established. It would be
interesting t0-analyse a few cases every year and trace
them to their source. Such a study would, he thought,

. bring out what an amasing smount of time and money
could sometimes be wasted on defective processes and
how improvements could be effeoted.

: 4(7).. Coat scoonnting should be introduced in the methods for

" Working plsnt snd machinery and for maintaining
stores. ‘

. . BMri 8. N, Guptia suggested thst a standard works-load ”’

should be fised for the average -division end sub-divigion. With
this shpuid be Sxbd corresponding standard <« gtrength >’ of officers
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and other staff and standard ‘‘ requirements » of. oflfoeaqnipment,
forms, stationery, tools and plant, and so on. If this were.done, @
division or sub-division would be sanctioned as soon as they were
justified by the ¢ works-load” and all the rest could follow
sutomatically, no scparate sanctions being required for mﬁ,
equipment, etc.. , ; L N q<

; ive engineer or the superintending engineer, as the
case Tx}xxx?g%ieggf‘:lfoulg have full auth‘or.it_y, to reoruit the required
staff for the sub-division or the division (except the gazetted
officers), and to buy the required equipment, stationery, etc.. It
would then be the respomsibility of the Divisional Engineer-to
make all his srrangements for accommodation, temporary and

permanent.

Establishment of a Central Store for a State would probably
not be- very economical and eﬂ?crzept in West Bengal because of
the problem of tranaport. . A divisionial store might serve better

the purpose;of & subdivision. ‘

Shri Gupta emphasized that there should be Coﬁéi;motion and
Maintensnge Manuals with deatailed specifications and standards,

. In West Bengsl the need of such manuals was keenly felt, He
pointed out that very few States had any manuals which could be
oalled up-to-date and could be relied upon. Assoon as such
manuals were published, 8hri Gupta continued, standard instruec-
tions reg&rdixégﬁdufll'iﬂ Shiﬂldmb; istsued for the guidance of all
supervising stafl. ere should be standar ;

bypt.hem ixg respect of all works. : d fo#ms to be filled in

Shri F. K. Davar said that the Paper depj .
cross-section of the present-day difficulties ofp engi;g;ﬁegl a :y}?mal
all the States. He suggested that:— » perhaps,

@) - mechanical engineering staff should \o- a8 ificates
- mer ! 8808
gf competency, issued by the Depart?me?t ;fc;:x;tlﬁ:: oF
raining had been given to this staff, Prope

(ii). lubrioants. should be of go . ‘ )
and supplied depa.rtment;t%ll(;(,l Welity, stooked at site,

. W) s practice similar to that existing in the Military (the

overhauling of vehicles in rotation on particalar days

of the week) ehould be ingisted upon

{iv) both a central store
.. should be maintained

a:;i :hfulll‘y e&lulpped workshop
. e 1 © hea arter

IR ygnmte; 80 that breakdowns in costly %:c&lﬁ:?r;f b:l:glg
. ... .. 1bgto Government might be attended to quickly. ..
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Shri A. K. Ghosh agreed with the Author that the difficulties
referred by him were experienced by a majority of engineer
officers, He however, observed that some of these difficulties and
inconveniences were to be removed by the administrative officers
who were at the headquarters. But, much depended on the
particular Executive Officer who was in charge of the work. He
must have a thorough idea of the resources at his disposal and at
his administrative officer’s disposal. Also, he must keep himself
abreast of all possible information about availability of materials
and help from other sources.

Continuing, Shri Ghosh said that he appreciated the Author’s
suggestion regarding training of officers, but he felt that the officer
himself could train those junior to him and treat them sympatheti-
cally. ‘

Whether the store for materials, tools and plant etc., should
be situated centrally or in a particular zone or at different rail-
heads would depend on the ciroumstances of each case. He,
however, preferred the Zonal system. ,

In order to put an end to the encroachments on roads and
roadside lands, Shri Ghosh asked, in view of the apathy of the Jocal
civil administration in dealing with such matters, whether it
would not be better to invest the executive engineers and assis-
tant engineers with magisterial powers instead of raiging the
highway police.

Shri K. F. Antia said that he agreed with what Shri Joshi
had said regarding personnel. He complained. that it was gquite
usual with officers to shirk responsibility. The rules that governed
promotions in Government service needed overhauling. With
regard to Shri Joshi’s remark that a time might come when the
class of contractors would become extinct, he wished that this
would not happen. He wanted works to be executed both
departmentally and through the agency of the contractors. As
regards central depots, he suggested that the Roads Organization
of the Ministry of Transport should study the methods adopted by

the Railways and work out a scheme.

Shri G. S. Ram suggested that in addition to the divigional
and central stores for all sorts of materials and tools and plant,
and a fully equipped workshop at & headquarters place for
carrying out expeditious and economical repairs as suggested
t of arrangement should be evolved by

by thé Author, some gor S A
the Government for the benefit of the District Board Engineers,

Shri Ram agreed with the Author that, a8 the engineers had to do
lot of statistical and clerical work, _they ooul'd. not devote
sufficient time to the design and execution of engineering works

which were their main duties, oo .

16
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Shri N. D. Daftary said that he fully agreed with the Author
about the necessity of having & well equipped library, but
suggested that the library should provide not only books,
journals, magazines, etc., but should also have a well informed
and efficient librarian who would be able to produce ox ‘suggest
relevant references. Further, he observed that i woudd :be
worthwhile to circulate amongst the junior engineers abst¥acte:of
important information and artioles, etoc., appearing in various

publications.

He called attention to another difficulty which the junior
engineer experienced when put in charge of an executive job. He

was often asked to furnish a number of plans, estimates, eto.,’
14 2

but had no facilities for producing these. T ;
dered it would be worthwile to have most plagz S£§§k2:ti§?n$.
prepared in & Central Design Office. If this was done, a a :
deal of correspondence would be avoided and the Des grea
plans and estimates would be prepared to standard desi ::sarzlf
so could be sent out for immediate use on the exeogtio:x:, F

works.

The Author, he continued, had referréd to tﬁé :
training. He felt that training should be given not on‘f}l?ﬁ“}ﬁﬁiﬁi

engineers but to the clerical and other staff also. It was generally-

found that there were no arrangement fo. ini .
other gubdjvisional staff like migtries etc.,rsﬁ,r;a;?g clerical or
done if quick and efficient work was wanted. ing should be

Shri Daftary went on to sa .
faced the .junior engineers was ths;t ?fa:r:::poﬁgn v&%ﬁ“mn tpat
now 8o hlgh,_ they found it impossible to- keep .car ¥ £ 0ar prices
The alternative, therefore, was either to take reoos of their Wil
conveyance, which was not always easily availabl urse to hired
going out on inspection of works. It would b ®, Or to avoid
provide the required transport at the expense of :h;’%zg;:hlle to

Referring to the question of
transfers, Shri
:;)lfm:l;1 :05 :he lag&i few years frequent tra.nsfcsm:1 Ealti)a{)t: ryt!c:bserved
ol mon{l.m cers had been transferred from " pla, on the order
or shorter intervals. This was pn:: t?) f)lace o
nly very

inconvenient to the officer
to the interests of work. 8 concerned, but was also detrimental

The speaker highly commen

: ded th ’ :

gz;’i’ge:’r‘:rkﬂ‘fngtmentg]Iy. This wo:ldAEt}ilg; sh:ugg::h?n el

construction Blﬂjloumes which had to be overz)o g

done quiokly.a desxdes, work undertaken in that w ome  dyring
nd cheaply. The “ pie ay would be

encouraged. Plece wark system, ’ should. be

oy
o
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Shri Daftary said that at present a very large
» were constantly being called for by higher
folt, these returns were not even read
dical review of ‘ returns’’
hould be discontinued.

Concluding,
number of ‘‘ returns
authorities. Sometimes, he
on receipt. There should be a perio
and those that were found unneccssary 8

ome of the difficulties that
d the appointment of &
of the Indian Roads

Shri P. L. Varma while relating s
had to be faced in his State propose

Committee consisting of the nominees
Congress and the Institution of Engineers (India) to go into the

points raised by the Author in his Paper. The Committee would
put up proposals to the Government of India in the form of a

report.

Shri K. K. Nambiar said that in Madras they had no,
grouses, complaints, or difficulties of the nature referred to in the

Paper. The problems discussed in the Paper were, perhaps,
peculiar to some of the States due to the special ciroumstances
prevailing there. In Madras they already had sn organised
Highway Department under a separate Chief Engineer. This

arrangement had been in existence for over five years.

early 89,000 miles
District Boards and
aintenance and

The Highway Department looked after n
of roads belonging to the Government and the
spent nearly nine crores of rupees every yoar on m

construction.

As suggested by the Author, they had a central workshop for
attending to major repairs and overhauls of tools and plant and
machinery in their charge as also for manufacturing certain
appliances required for the maintenance and construction of

roads.

At the headquarters of each Superintending Engineer they
had & central store dealing with the purchase and distribution of
articles required for road maintenance. They also had regional
repair yards to attend to minor repairs, overhauls and adjuet«
ments of road plant and machinery.

y for carrying out experi-

Also a small Research laborator .
rding road oonstruction and

ments connected with problems regs.

. maintenance existed.

 Referring to the Central library advooated by the Author,
Shri Nambiar said that they had a Central library 1n Madras with
several hundred useful books dealing with highway maintenance
and construction. The latest publications on matters connected
with highway engineering were added from time to time. .
had adopted an indexing system by which literature dealing wi
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any particular subject could i i
member of the Higlhway Dep::trzggatfned »t short motice by any

As regards a Constructi
. \8 reg J uction Manual for the use of the Depart-
EZ‘:&B‘?}IV;;S Natmblar disclosed that the compilation of el:l?eir
plotion. Tt vavo liglly in hand more exactly, it was nearing com-
D orme i ould be an up-to-date compendium of very useful
construction %I;g[:x::ﬁo GOIfllil_’ictzd with road maintenance and
h » Orga n of the departmen ' -
gulations pertaining to execution ofpworks&.n & a.nd_ rales and ro

" ]S(im Nambiar agreed with the Author that untrained persons
: ould not be put in charge of the new divisions or sub-divisions.

n Ma..d;a..s generally the officer who suggested & new division or a
sub-division was asked to take charge of that unit.

Winding up his comments, Shri Nambiar remas )
although engineers should proffer advice, the same rggdinthat
shquld themselves take steps to act on that advice ng ‘tzx_'s
t_i.ttltude was adopted, he felt the Paper would have m(.)r h p
justified itself. The speakers should each indulge in a S o -
amount of introspection to see whether each of them certg,m
what was expected of him. was doing

Shri Hardyal observed that the i
juniora sympathetically and try o solve thetr difhaier v hcit
Ing constructive criticism. The seniors should él les by offer-
power t0 create in t}lelr juniors a feeling that th o all in their
bers of one big family. Mutual confidence which ey were all mem-
for team work would thus be developed. The ::nsiz(:-slmp(gt:lx:t
an e

juniors should meet periodicall i
Tod programmes, y and discuss freely their difficilties

. He added that for good wo '
rk the relati i
men:a'% o-geers and contractors should ala\;;";(;'l;s?p bebvg'gen depart-
%‘iat?t la ;:)es cers .balnd contractors shounld consid:rcotrl:il_al. Depart-
1J;his gﬁcexl')sc’:l:;ulz folr the proper execution of schemezm'i?lves o
his, always giv Behy . To ensure
to_ocarry out their work eﬂiégienilr; ssonable facilities to contractors

TMPORTANCE OF ORGANIZATION 553

" Lastly, Shri Hardyal suggested that, like the employees of
commereial firms, Government servants, too, should be rewarded
for outstanding work by being given bonuses, accelerated pro-
motions, increased increments, etc..

The Author, in a written reply to the discussions, said that
some of the speakers had touched on higher administrative
matters which had been omitted intentionally from the Paper.
The Paper was intended to focus attention on other things of

greater importance.

He appre'cia,ted Shri D. P. Nayar’s reference to organization,
management, and responsibility and agreed that his plea for the
development of the sense of leadership was timely.

Office work could certainly be curtailed by having precise and
unambiguous correspondence. :

Replying to Shri K. Sinha and Shri G. S. Ram the Author
said that, while general problems of local board engineers.could
not be solved by Roads Organizations, there was no reason why
resources at the disposal of State Public Work Departments in
matters of stores, machinery and workshops should not be made
available to them at reasonable hire rates. Also, at times local
boards too might render help to Public Work Departments. He
could quote as an example & time when he had hired 3 steam road
tollers and 5 pile driving sets for geveral months from a District
Board who could spare these. In West Bengel many important
sections of roads had been taken over by the State Government
from the local boards, thus reducing the milage in their charge.

. Referring to Shri S. B. Joshi and Shri K. F. Antia’s criticism
the Author admitted that only a part of the problem had beeit
dealt with in his Paper. He hoped that the class of contractors
would not vanish but would thrive and continue to improve theif
‘know-how’, resources, and equipment. Contractors had in-
troduced many economical methods of doing work resulting in
better and cheaper construction in & comparatively short period.
If healthy competition existed, the country would benefit. At
times the department would have to stand on its own legs entirely.

The Author said that Shri Joshi’s views on the selection of
personnel were reasonable but some yard-stick like a University
or Departmental examination was necessary to ensure justice and
to eliminate * personal factors ’. Surely a few minutes interview

would not always be sufficient to make a right selection. The
preseribing of certain standard examinations was unavoidable
Things, of course, might be

for service in any organization.
different when experts or experienced hands < were reoruited

directly.
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T .
thoug}zlte tﬂla;tter of promotion was a more diffioult issue. He
numbers soz,n &sk.m the M}lltafry gervices which dealt in large
introducéd t.oe h ind Of. scientific basis for selestion might be
system of awsuéif & particular department. He would suggest &
The average a.fr ing merit ‘“ratings” to all officers annually.
service shoguldob such ratings, subject toa minimum period of
pr Omot,ions . e the criterion to decide accelerated and ordinary
impressions f.hese matters should not depend entirely on
the 1ns of the Administration at any particular time or on

usual reports made available to the Public Service Com-

mission. B
Continuing, the Author remarked that ex fainl cantacts
While ‘ mess

bgtwee,n officers of different grades were necessaxy. i:-
nights ’* might not be possible, a start could be made by arranging
conferences of departmental engineers (State-wide or Zonal),
followed by dinners. Also, conferences of Engineers and Audit
and Finance officers should be held to iron out difficulties
Inspection tours of senior officers should be reasonably frequent;
but not hurried.

The Author suggested that the Roads Organizatio
Ministry of Transport should organise periodical courses I;u(i)tf;atl;)l;e
for officers of different cadres like the refresher or instructi N
courses run by the Defence Department, ction

He: é.greed that for every departmental w
ing was necessary. _Under the existing eircu(:xﬁl:éaxfgst-aﬁconnte
possible solution lay in devising simple forms to be ﬁues the only
and periodically to obtain ready analysis angq evaluatiozd in daily

Besides Central and Divisional .
Shri S. N. Gupta, there might be Sf:;;‘::l,asstg)omted out by
location, eto.,_of .each type would, however, de reg, too. The
factors. Duplication or over-lapping shoul (i bPen _on several
Centra:l‘ Stores vyoul’c’l bold a reserve stock and nfi 8l‘ltir.,()lded. The
as & ‘ marshalling” yard. One Central Store % often serve
apparently unavoidable for the North Bengal Dis:;' ic(zalcutta was

8,

Shri F. K. Daver was correct wh :
for t:;aiq}pg mechanical staff were deszga}ﬁ(laeszﬂ :lﬁat short courses
::yts a.c:1 ity available at many centres. In Wes:xg was h&rdly
ar:se ail; g&:s;;;l;' supplleﬁi by the Department bui:3 :ﬁ:ltrlt;lt?l:‘lll
> use. °a : ©
day in the week should be reservaﬁr?gg xgh&ﬁi;l;::::pﬁ% tone
ent,

' While replying to Shri A. K ‘
™) . ° G i
glg:o }thie quaht{les indicated by hilllllosv?;:eh ener‘elz{:on p()flnted o
offic behrix:spl:aicl;we of the fact whether there was a ;;Zd organine.
or not. If there was no good organizst(i);xglax;;ﬁ;
cvs YOETE
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would be wasted on efforts which should have been
bs in hand. Besides, the training of staff when
one had a busy programme in hand could be very costly. In the
Paper, employment of Highway Police on important sections of
the road was suggested to serve & prosecuting agency. This
would release engineers for tasks more properly theirs.

As remarked by Shri Daftary, a library service was desirable
and & modest start could be made in the Designs or Drawing
Office in a state. In the West Bengal Roads Organization, draft
detailed estimates, etc., were often prepared in the higher offices
and then sent down to the construection divisions for being
checked. Periodical returns were unavoidable but forms, which
were not complicated and yet provided all necessary information,

should de devised.

and energy
better spent on jo

Shri P. L. Varma's suggestion—the Author

Referring to
thorities would take up the matter.

hoped that the appropriate au

ds Shri K. K. Nambiar’s comments, the Author
rthwhile studying the Madras Highways
pt the Madras Government’s
oncluding remarks

As regar
said that it would be wo
Department. Other States could ado
‘Manual when published. Shri Nambiar’s ¢
with regard to ¢ introspections’ were appropriate.

Replying to Shri Hardyal the Author observed that inspec-
tion tours could help achieving some of the objects mentioned by
him. Engineer-Contractor relationship was sure to improve with
the increase in the number of qualified resourceful contractors.
The introduction of a bonus system as suggested by the speaker

might not be feasible always.

the award of merit * ratings’ once or

He, however, preferred
rm the basis of future promotions.

$wice a year which might fo

Shri S. N. Chakravarti (Chairman) winding up the discussion
thanked the Author for a very interesting Paper and said that it
had given enough food for thought to many. Commenting on Shri
Nambiar's statement, the Chairman remarked that Madras High-
‘way engineers did not appreoiate the need for the Paper, because
they were in a more fortunate position. There had been ex-
pansion in Madras 20 years ago whereas in other States expansion
had to be done overnight. Several projects had been launched
and many more would be launched in the near future. As such,
it was necessary to have proper organization. Unlpss this was
done .all would have to muddle through and the result would

depend largely upon personal initiative,
... .He agreed with most of what Shri Joshi had said,

-reer .



Discussion on Paper No. 160.
“ Degign of Road Beds.’’*
By

G. SRIRANGACHARY

Monday, April 29, 1952.

. Shri U. J. Bhatt (Chairman) called upon Shri Bh. Subbaraju
o introduce the Paper on behalf of Shri G. Srirangachary.

Shri Bh. Subbaraju in introducing the Paper said that it

was very unfortunate that the Author had not been able (as he-

had wished to do) to attend the Session and introduce the Paper
himself. All comments made on the Paper would be communi-
cated to the Author who would no doubt reply to them in

writing.

Shri B. G. Naik said that in most States road construction
was based on practical experience and rule of thumb. Apart
from its high cost the defects of the conventional stone solj
were too well known and the sooner these were replaced b »1;118
stabilised base courses, the better it would be. y the

. He did not, however, understand how th, . .
carriageway required Dby traffic could be the mzinwlg:il;e gf tl.1e
road design. It was of course understood that as far as th rion in
of the subgrade, the formation, and the base cours e widths
cern;d, it viv((l)uldl .bgt thehdeciding factor, but heewviv:lfgd c:ll:-
Author would enlighten them on how it aff . e
the pavement. ow it affected the thickness of

Secondly, in example 1 given
soil mixture was said t}; be lgpa.rt 2? nrizg:uﬁz’t?etlﬁest stabilised
sand. The speaker wanted to know whether the ree parts of
decided upon after mechanical analysis or b tP_l'Oportlons Wwere
It would have been very useful if the results yf tal and error.
analysis had been given. of the mechanical
At-page 343 for the base cours ing . N
4?10 1b per sq. inch, 3 in. thick wai?ell'lj)‘;ltlllgd& ;ﬁ:ﬁg strength of
adequate. What would be the thickness of g lsterit::; :‘var.!sl of:und
rum

wearing course? Was it not possib :
of different types of wearing bgursle sl;s to determine the thickness

* Published at pages 301 to 368 of Vol

Roads Congress, April, 1053, XVI-8 of the Journsl of the Indjan
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Further, Shri Naik wanted to know whether to withstand
wheel loads not exceding 400 1b per sq. in. it would be necessary
to interpose & water-bound macadam surface between the stabilised
base course having a bearing strength of 400-430 Ib per sq. inch
and a 1}-in. thick premixed carpet. '

Shri B. R. Sen* referred to the equilibrium-moisture-distri-
bution curves in soils above the ground water level mentioned in
para. 1.7.7 and as illustrated by Fig. 4, and did not agree that
“ip the case where water is being supplied from both directions,
after some time both top and bottom get saturated, and the line
of capillary potential will be MKP (Fig. 4-a).” The curve PQ,
indicated the equilibrium condition for supply of water from the
top only, and this did not hold good if the soil was in an un-
saturated stage. Russel and Spangler (), the speaker observed,
had studied the permeability of'soil to unsaturated moisture
movements and had found it to be dependent upon the value of
the soil suction. 1t decreased rapidly as the suction was increased.
There was evidence that the permeability of cohesive soils was
reduced to zero at the plastic limit of the soil. '

The Uttar Pradesh P. W.D., (B & R) Research Btation,
Lucknow had been conducting investigations on the suction- .
moisture content relationship of a large number of soils of
different textures ranging from sandy loams to heavy cohesive
clays and it would not be out of place to mention some of the
interesting results obtained during the course of that study, which
in the opinion of the speaker had a direct bearing on the problem
of subgrade moisture conditions. It was possible to estimate
within very close limits the equilibrium moisture content at a

given height above the water table.

Irrespective of the type texture of the sqil, at pF = 2.2, ?he
soil was approximately at the liquid limit —the term pF being
used to designate the logarithm of soil suction in terms of equi-
valent height of water column in centimeters. Or in other words,
whatever the soil, at & height of 168 cms. or approximately 5% ft
from the water table, the moisture content of the soil would be
very close to its liquid limit. Further investigations were in
progress and the speaker believed that it would be ppssxble
to establish the pF status of soils having different consistency

limits.
Some data on sctual moisture conditions beneath pavements
and in subgrade soils had been mentioned in para. 1.7.9. The

* Written comments received by post and read out at the Session.

(*) Bussel, M, B. & M. G. Spangler: “ The Energy Conoept of Boil Moisture
and Meohanios of Unsaturated Flow.” Proo. Highway Research Board, Washing~

ton, 1941, 91, pp. 486-49.
17
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“speaker would like to know how the moisture content was deter-
mined. He himself was developing an electrical soil-moisture

gauge which might record continuous changes in moisture content
-at several points of a sample.

Regarding the value of wheel load adopted for desi
felt that impact due to unevenness of the wearli)ng cour's: Ms%:)’u?g
be taken into account.

" Also, the question of vehicle speed and frequency deserved to
be considered as it affected the performance of the road structure.
‘While repetitions of loads would tend to consolidate the
-subgrade and add to its stability, its possible damaging effect on
.the pavement needed further study.

Holl(?) recently published a mathematical analysis of a plate
‘resting on an elastic foundation and studied the vibration of the
.plate due to moving concentrated loads. The speaker was trvin
4o extend Holl’s analysis to study the effect of fast mozing

vehicles on wearing courses and subgrades. &

. "'Phe same method could be applied to study the effect of
trafiic intensiféy or vehlicle frequency. The effect of a slowly
moving train of heavily loaded bullock carts migh in-
vestigated in this manner. 'ght also be in

The speaker would like to know the number of '
studied on which the design curves given in t(l)lecag::):: ht:;l{
based.

Finally, he referred to the compaction of subgrades. Specifi-

cations for the compaction of subgrades were generally based on

the results of the Proctor Test and the performance of co i

h o : m
equipment was not taken into consideration. - This was ragl:::lgﬁ
unrealistic approach, as there was often a considerable difference
‘between the laboratory and field results.

_Further, if the subgrade was com i i
moisture content, the soil might subseg?lgtxf&y ?v?vegls 01? Ptﬁ“f“in
owing to the moisture content adjusting itself to some equil?b?n ’
value and, consequently, deformation of the road surface ml'ul!;
result. The speaker suggested that the proper method w l(;.gb
to place the fill at its equilibrium moisture content and bo(::;e th:

type of compaction pl i i
n’gisture corx:ten:,(.m plant which gave its best performance at this

(*} Holl, D. L. “ Dynamio Load
Proceedings of the Third Bymposiux: isn 2!;
MoGraw Hill, New York—1950,

Thin Plates on Blastic Foundations *—
plied Mathematics, Vol. IIT, PP ll()),l-lﬂ.

T M
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Concluding the speaker remarked that there was need for &
separate Subcommittee of the Indian Roads Congress to co--
ordinate and collate research work on this problem and to put.
forward detailed recommendations suitable for the soil and
climatic conditions obtaining in different parts of this country. ..

Shri E. C. Chandrasekharan said that, enumerating: the
chief considerations in the design of a road-bed, the Author
stressed the need for the component parts of a road structure and-
suggested with illustrations a method of designing road-beds based
on practical experience in Madras State. ‘

The importance of providing a foundation of adequate
strength and stability after taking into consideration all the
factors that influenced it could hardly be overemphasised. A
small expenditure incurred on the preliminary soil testing and
the intelligent use of design methods would and should lead to
fewer road failures and lower costs of construction and main-

tenance.

The method suggested by the Author pertained to the empiri-
cal method using a bearing-strength test and comparing it with:
the previous field observations. The design of the t.hickness of
the different layers consisted of finding out the bearing-strength
after fully soaking the compacted sample for 3 days and reading
out the corresponding thickness of the pavement from a tentative
chart with 4 curves based on certain arbitrary standards.

The background and basis for the evolution and develop;n?nt
of these design curves were not even mentioned. In the opinion
of the speaker, an empirical method of this type should be based
on the results of extensive investigations on roads, old as well as

new, and on different soils.

The speaker agreed that the cone penetrometer was & simple

"and convenient apparatus for both laboratory design and field

control tests and was in line with recent trends for the compac-
tion of soils for highway oconstruction. He, however, disagreed
with the Author’s statement that, where the lgearmg-sf,rength test
after soaking the soil for 3 days was almost nil, the soil should be
discarded. The Author’s rule would not apply to areas which
were comparatively dry and where the moisture content of the
subgrade might not reach the point of saturation even under - the

worst conditions.

In paras. 1.7.9 and 2.5.6, the Author used the expreséions
¢ full-saturation ’, ¢ gaturation-moisture ’, ‘theoret_ical: water-
absorbing capacity’ and ©theoretical water-capacity ’ synony-
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mously, Saturation moisture was always referre iaxi
mum moisture that the soil could hold a.{ a given ddggsit;;l;re 'In‘ll?ex(:-
retical water-absorbing capacity, in the opinion of the épeak‘er
referred to the maximum water that the soil was capabl f
ABSORBING freely. " onpable ©

Shri J. S. Narasimham referred to capilla i

design methods mentioned by other speakl;rs. ryTI;n;oml:‘llrg i'a;.lclld
moisture tended to reach a statioc equilibrium with the lg)ung
water-table below. An apparatus known as the ‘Cag illa

Tensometer ° had been evolved ahd from this the Ca,P‘ll i
Potential of the subgrade soil could be determined. The If;il ::ry
at'iondin tge mc()ivemenf. fof th(;l ground water-table could be de‘i;eI:-_
mined and made use of in the desi i )
sub-base, bass, oto. gn of thickness of subgrade,

In para, 1.9.9 and 1.9.10 at page 323 '

tioned that a thin asphalt and sg.n%l miétlfll}: ﬁ:ﬂ;ﬁ; l,;:d ':;en-
surface gave good performance, in binding the a'ggregat::a am
Fig. 10). Shri Narasimham was of the opinion that sa.nd-a,s’ l(lsel:
mixtures were not economical if their purpose was merelp a.t

interlock the aggregates. He, however, agreed with the Atfth 0
that effective interlocking of the aggregates was to be aimed 01-,1-
To achieve this, he continued, a special type of Tandom R ltll .
had been developed in the U.S.A. While the front whee] a :1) tgr
back wheel consolidated, the centre wheel produced os .unt' e
at the rate of 3,000 per minute with an amplitude of 1 inclh a ’i‘(;lqs
vibration caused the aggregates 1o interlock effect; lc ' "
greater density resulted. . vely and a

In Fig. 6, para. 1.7.9, the Auth
moisture content in the subgrade and suol:‘-bggg ;::t%d dthat the
brium condition for a certain road bed in Madra nSte ok
would like the Author to explain how he came to thiss atf - He
Some data regarding the moisture contents at variouscoclllgpltl.ligogf

the subgrade and the adjoining area, void-ratios of the strata, and

the depth of the water table b
been in’ven. able below the subgrade, should have

In para. 1.7.11, the Author had re
soils should be compacted to the mfaxf;ﬁl;l el:l%;ii:h&:osang y olay
mum strength. The Author, perhaps, meant 3; o g1§3 maxi-
Maximum Density. Experience had shown that in l<.10<31$01r 8
soils where there was a preponderance of sand sanay clay
aimed at attaining the ** Critical Density *’ which in compaction
wa.s'found to .be about §0 per cent of the Proctor D:::J:ﬁl'tamAﬁlfs
Critical Density, the mixture could withstand unlj ite y. e
_strain without change in volume. imited shearing

Desian or Roap BEeps 561

Referring to the design curves given in Fig. 14, S8hri Narasim-
ham wanted to know how these curves had been evolved. He
opined that actual field observations of pavements which had
given good service for at least ten years should form the basis of
such curves. The Author’s curves were similar to those
adopted by the Colorado (U. S. A.) Highway Department.
From the speaker’s point of view, thickness-design should not
be based entirely on the Penetrometer method but should be
finalized after comparing it with the C. B. R. method.

Shri Narasimham added that the cone penetrometer method
was being replaced by other methods. He considered the Minne-
sota method, which, too, was an empirical method but was based
on the co-relation of observations in the field and in the laboratory
under identical field conditions, was more rational than any other

method in use at present.

Shri A. Shivaraj observed that the Author had suggested a
rational method of designing a road where the conditions of the
soil and drainage were not favourable. At page 301, the top
width should be 21 ft instead of 22 ft. The Author had advocated
the construction of the road in two stages. In the first stage he
proposed to put the whole of the metalled portion on one side. If
that was done there was the possibility of the traffic using
the berms or the shoulders frequently. They would, thus,
wear out much earlier than if the metalled width had been
placed in the centre. He did not understand what objection
there could be to construct the central portion first and then
extend it towards the sides. Further, the Author had recommen-
ded all along the use of stabilised shoulders but he had not given

the details of stabilisation, etc.

Referring to the Author’s suggestion of a sand-asphalt earpet
for the protection of a water-bound macadam surface, the speaker
wanted to hear of something more economical. He wished the
Author could carry out experiments to see whether any gf the
locally available soils could be used profitably to maintain the
interlock in a water bound macadam pavement. It would have
been more informative if the details of cost had also been given
80 that one could have an idea of the saving, if any, over the

conventional methods.

Shri S. A. Kikkeri remarked that the Author had stated
that the whole design of the road bed depende_d on one factor
alone viz. the intensity of traffic. But, In his opinion, four

factors should be considered :—
(s) Density of the traffic,
~(b) Character of the traffio,
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(¢) Assumed maximum speed, and
(d) Weight of the traffic,

The Author, in reply to Shri Naik
designing the soil mixture described in exa:mggae‘t??) :2%; gegzge
the soils were first subjected to a mechanica] a.na.lysis.p Ogn th(;

basis of this analysis ¢ . y
by trial and error_ysm he final proportions of the mix were fixed

The Author was not sure that .
material for 8 wearing course. moorum could be used as &

As regards the speaker’s querr
: ok Yy about the s0ahili
the carves Shven in Mg, 14 t0 water-bound macadams surisom of
Jig:8 s
aPPlieable.g & e Author remarked that the curves were

Replying to Shri Sen the Autho i
r said i

under.sf}and. the remarks of the speaker thataltheth;:ni:ag‘lﬂt notf;
cohesive soils was reduced to zero at the Plastic limit d1 “that
w};g:::;r the :oﬂtat :;. lgleiight of 53 ft from the water :l;blethtalfé
moi conten i .
ol o e 80il would be very close to its liquid

The Author concurred with Shri Sen that
& separate Subcommittee of the Indian Roa
ordinate and collate research work on the des

there was need for
ds Congress to co-
Ref 1gn of road beds.
eferring to the remarks made b
the Author agreed _that the design curvgs sg?::nc?;ng.rasekl‘laran
_Paper‘wer.e tepta.twe and required verificati 18. .14 n 1';he
investigations in the field. on by intensive
With reference to Shri Narasimham’
. - - a
gom_ted out that his (tentative) designmci rc::szm;l;ts tl;)e Author
earing vg.lu_es given by the Cone Penetro ro based on
therefore similar to those adopted in th, meter and were

better. The Author went on to say that the Ni o A

Road Congress held at Lisbon j A
. m Se .

recorded* that ' the conical PenetronP::eTzil;i%?e? efbu?tf lvlcla:g

m " b "o

* Conclusi ; T —

Volumem;(nxsl.gf, the Lisbon Congress are publis

———
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useful for taking the mechanical strength of the stabilized
mixtures, especially in the case of sandy soils” (see L. R. C.
Journal, Volume XVI-2, page 278). The Author recommended
the use of this simple and cheap instrument, at least as a starting
point until more experience of other methods was available.

In reply to Shri Shivaraj the Author said that soils like the
‘““rotten granite soil ’ mentioned in Table 3 at page 322 could be
used as a good binder in water-bound macadam construction.

Criticising the order of construction by stages suggested by
the Author Shri Shivaraj had proposed a different order. The
Author was of the view that construction by stages obviously
involved some sort of compromise. But whatever the order
adopted, the fundamental principles of road bed design had to be
borne in mind. .

In reply to Shri Kikkeri the Author said that the ‘¢ traffic
width ** of a road depended upon the requirements of traffic and
once this width was determined the design of the road bed would
follow as described in the Paper.

Shri U. J. Bhatt (Chairman) in his concluding remarks
congratulated the Author on a very interesting Paper. He
observed that before designing the pavement all the necessary
factors had to be considered. The fundamentals of soil mechanios
had to be applied to stimulate the use of materials locally available.
It was, however, not possible to lay down specifications which
could be applicable to all the parts of the country. He hoped
that the Soil Research Subcommittee of the Indian Roads
Congress would lay down general principles for the design of

pavements, ete.
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BOOK REVIEWS

. ‘ cmppings”
(I) B.S. 63: 1951-Single-sized Roadstone and
~—(British Standards Institation, 24 Victoria Street, London,
S.W.1.), pp. 21, 3 shillings net, post free.

This Standard covers nominally Single-sized aggregate for
use in the construction and maintenance of roads and g;lve; r;;
quirements for grading and particle qhape and methods
8ampling and test.

i i i . The present
This Standard was first published in 1913 ’E €
Tevision has been caused by the revision of B.S. 81%1 S’t,tmvﬁgcng
& Testing of Mineral Aggrogates, Sands and Fillers,
Specifies the methods of test used.

i i dard in the
The most important change in the revised stan
adoption of the };lakiness test for partiole shape msbea)c:s::yﬂ;?
elongation test formerly specified. In _add}tlpn,ladge o
ock and mineral names in group classification is included.

ORI

(I1) B. S. 812: 1951—~“Methods for ““’"s',','-’.‘,’.'.'('ﬁ%i:ﬁg

Testing of Mineral Aggregates, Sands and l:il ers e
Standards Institution, 24 Victoria Street, London, 8.W.1,),
57, 6 shillings net, post free. it
The present edition is a complete l‘_eVlSlgn s::ng:d:n3p°w~
4ppeared in 1943 and is intended to bring tl ® the test methods
date and to cover and co-ordinate more olosely S Sivers. . The
for all the various uses of aggregates, ﬂﬁﬂdf“ A imilar kind are
Standard has been re-arranged so that tests of &

grouped under one heading.

' i results
Tests which have proved unsatisfactory ?: t:;v:,g;:;?aoed by
of doubtful significance have either been omllts. :
Rew tests expected to give more reliable resu . .
. : jeve analysis determi-
The methods of test described mto_hlgz ::1 e mont of aggreg:z:
g jes; im
818Pe; density and absorption; °f5°“‘°,;§‘h‘;§;izm’ngm ?an
Strength, crushing strength, and “gg‘:".g“em:ts
abrasiop test; and dry and wet attrition .

m tests have been
Instructions for sampling and for some of ti::a e??tions-
™8de more detajled than they were in the prev
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A new gection _has been. added to give rock and mineral
names in very great detail,

The Standard will be & useful addition ‘to & road engineer’s
library.

s

—

(IIT) Basic Road Statistics of India—Second (1951)
Supplement,. : .

Compiled by the Consulting Engineer to the
Government of India (Roads) and published by the
Manager of Publications, Delki; Imperial Octavo ;
PP. 59 B8 2/10/- (or 4 sh. 3d).

This usefnl publicatién" brings up to the end of 1950 the
statistical information contained in the Basic Road Statistics of
India, 1948, the first Supplement to which wag published in

everyday. refefence. -

- ploment eatdaiil fa ik a i i i e
This second supplement cqqﬁp&g; fo;‘i.the. firat time t,(hp%]aﬁe_sz
statistics relating to shipping in In & o id] %* \
. e ‘/95‘1; i =S XIS
! Y] WE Ire
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TRACTOTANKER . -

L & CO. LTD.

p ESTATE, BoMBAY.
jaN AVENUE, CALCUTTA.

PASHABHAI PATE

CoxsTrUCTION HOUSE, BALLAL
ARvYasTHAN BUILDINGS,! CHITTARAN
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1762-1952!
For Nearly Two Centuries

BREITHAUPT

(Germany)
have been delivering

THEODOLITES
AUTOREDUCTION-
TACHEOMETERS
TRANSITS
ALIDALES

PLANETABLE
OUTFITS

GEOLOGICAL-AND
MINING-COMPASSES
USUAL ACCESSORIES

for all Surveying Work

CONTACT DEALERS:
OR

THE SCIENTIFIC INSTRUMENT CO., LTD.

11, Esplanade East, 29, Regal Buildings, 240, Hornby Road,
- CALCUTTA- . NEW DELHL- i, BOMBAY - 1,

6, Tej Bahadur Sapru Road, 30, Mount Road,
: ALLAHABAD . 1. : MADRAS - 2.

o

- RUSTON-BUCYRUS

EXCAVATORS

AVELING-BARFORD

DIESEL
SHUTTLE DUMPERS

Greaves Cott;)n & Co., Ltd.

Servi Mechanical Engineering Department,
- 50\5& °""‘ed69 1, Forbes Street, Bombay,
%“EAV[{? Hranches at : Ahmtd;ﬁad-qucutta

Kanpur-Madras-New Delh

sy NAS $16 w
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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 Licensees in India for
FRANKI COMPRESSED CONCRETE PILING
) " AND :
« SCREWCRETE” FOUNDATIONS

U

”ew eq moith

TIDE WATER OlL CO (INDIA) LTD.,

8, Clive Ro
BOMBAY = . W, Calcutta,
p. 0. BOX 293 MADRAS
. : P. 0. BOX 12

OMOBILES LTD.

struction House, Sallard Qstate, Sombay

THE PREMIER AVUT

Bombay Meod Dffice; Cen

octory: Agea Road, Kurls,

- sitta AL}
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"USE 1007 INDIAN ROAD fAR

FROM INDIAN COAL MINE

THROUGH
INDIAN

CHEMICAL INDUSTRY

L

TO INDIAN ROAD &

2" TARCRETE WORK
IS IN PR
KRISHNAGAR - HRIDOYPUR RgigEss

AND HELP THE NATION
BENGAL CHEMICAL & PHARMACEUTAI(I:-ALEsngOMY
94, Chittaranjan Avenue, Calcutta - Isz LYD.

: tws Lo
th six side openings and

' CA?AC[TY
® RELIqpry .

THE IDEAL o LARCE
ALL-PURPOSE

INDUSTRIAL |

< CHASSIS [LE&N4 * aéaasg. |

: g I "ﬂ' \
- i "

v
!
I

i

21

H

Y
DX

AN

Sarg

* NEGLIG!BLE ’MAINTENAINCB

MUNICIPAL USE

POWER & DRIVE UNIT:—

8 H. P. Single Cylinder Air Cooled Engine,
with clutch and four speed and reverse gear-
box; all mounted on single front traction
wheel. Heavy duty Tractor-tyre gives
gteady pulling even throngh mud. Car type

steering with generous lock.

BODY :—
Supplied either with fixed or tipping body or

Ca C.ESSPOOL CART
Jrying *capacity 260 gal-
stl‘uétigg ?teelt welded con-
, fro i
nt seat and side  pocsis only. We can build bodies to suit

Platform
specific requirements of client.

CAPACITY :—-1§ Tons.

Reliability and ease of maintenance &re
important features in Motor-cart. The carb
is specially handy in confined spaces and
crowded areas. Unique stop start hand eon-
trol enables driver to move it a few yards
at & time, for leading or dumping, without
even getting into the driving seat.

lan REFUSE CART

;teel we;defl construction
on tipping type car,

one -hack opening.

ranches ;—

8. Erys

- Errabalu Chetty St.. G.T.,MADRAS ' JACOB CIRCLE. BOMEAY I
Cox St., COIMBATORE.,

I' Garlick s Co Ltd
e S e
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Manufacturers & Suppliers of:
AIR COMPRESSORS

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

THE

Consorioateo Pueumatic
TOOL COMPANY LIMITED

Contractors to the
BRITISH ADMIRALTY, WAR OFFICE, AIR MINISTRY, INDIAN
GOVT. & RAILWAYS, FOREIGN GOVTS., RAILWAYS, ctc.

BOMBAY CALCUTTA KARACHI LAHORE MADRAS

P.O. Box 205. P.O. Box 805. P.0O. Box 179. P.0. Box 185. P.O. Box 1282,

BARRON’S STONE CRUSHERS

Are giving invaluable ser-
_vice to Contractors, Road
Builders and Industries.

Excellent for crushing
Granite Flint, Pebbles,
Broken  Tiles, Bricks,
Asbestos, Rock, Pottery
Stone, Metallic oxides,
Marbles, Lime-Stone, etc.

CRUSHER WITH SCREEN

AVAILABLE IN FOUR SIZES:

. 12" x 8" 3. 16" x 8§
2. 14" x 8§ 4. 18" x 8"

THE WESTERN MANUFACTURING CO.

Hassan Chambers P-33 Ganesh 9, Tirumurthi St.,

BOMBAY-1 CALCUTTA-13 'MADRAS-17

Parsee Bazar 8t., Fort Chandra Avenue Thyagaraya Nagar

PALTON
ROAD ~
BOMBAY

37 gheet asphalt laid with
Mexphalte 30/40 in 1934-35.
Photographed in 1947 after 13
years’ use. Road carries heavy
traffic. Present condition good.

s

Burmah-Shell will be glad to
&lve you free technical advice
on the use of Bitumen for your
road development programme.

BURMAH-SHELL OIL STORAGE & DISTRIBUTING CO.

OF INDIA LTD. (INCORPORATED IN

ENGLAND) AGENTS asy-2
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MILLARS’
MACHINERY

g:n;u;te Mixers—Tilting and non-Tilting Types.
phalt Mixers—for Hot and Cold Mix.
ll;;;ller Pan Mixers—for Mortar.
Se:‘fl-)ll::?x%::x Suc;ion Pumps for effective lift up to 25 ft.
g umps  for .}];;a.ndling Seepage at lowest
) possible cost.
g::;ell' Hoists for speedy construction.
) et:hWellpoint Pumping Equipment for dewatering—
e only successful method- of combating running sand.

TIMBER

HARDWOODS - SOFTWOODS - PLYWQOODS
MILLARS’ TIMBER & TRADING CO., L.TD
( INCORPORATED IN ENGLAND) N )
Victoria House, Victoria Road, BOMBAY 27.

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

REMEMBER
BLACKSTONE!

FOR THE BEST IN STONE MATERIALS

® STONE C|-||pslzm\h\ | S

F .
or all types of reinforced concrete works

precast i
blocks_ets.o ncrete jobs, hollow and solid

@® STONE METAL: For everlasting roads, runways, rail track:
\ racks,

etc.

/

® STONE SETTS : For permanent godown floori

o STone s For orings, roads,
AND: For d.amp-proof plastering and joini

unique material for hollow blocllgsmmg.

Associated with the P
TION, “BLAGKSTONgS 3 UARRY Ow
’ KSTONES » are helping t‘iEgi;::sSlOCI:-
n the

solid construction of
permanent highways, br dges, homes
dams and other essentia] projects. BLAGK’STO‘NES’ i
, one and

only aim is to st
best in Stone matefil;cll:rdlse and make available only the

BLACKSTONE PRODUCTS LIMITED

59/60, STRAND R AD, CALCUTTA. ..

'Gr. g s ”
G BLAPROLD - *Phone : Jorasanke 334'\
am bt

APY 1!

xiti

BY THE

THE COMMER SUPERPOISE RANGE IS NOW POWERED

JeW BT & s

SN

-

Ever in the forefront of progress, Automobile Products of
India Limited announce important improvements to the
COMMER Superpoise Range. COMMER engineers have
now provided these sturdy crucks, which have proved their
worth under Indian conditions, with an entirely new
6-cylinder OHV Engine of immense pulling power giving
amazing performance. Other new features include
strengthened chassis frames; more powerful hydraulic brakes
servo-assisted on heavy duty models together with major
suspension improvements.

MORE

MORE MORE MORE

AUTOMOBILE PRODUCTS OF INDIA LTD,
BHANDUP, BOMBAY

TR
AN INDIAN ENTERPRISE ASSOCIATED WITH THE ROOTES GROUP

Madrss South adis Automotive

DISTRIBUTORS
Ouwtmr P. V. Krishnalah Chaudary
Carpn.

Sembay Dadejee Dhackjee &

Company Limited & Compeny

m 'G::’ﬂdc-d r'sun Indere Vinod Motors Mathurat S. G. jayara] Nadar & Sons
at Agra Canl Jalpur Combine Motors

Calcutta Wallord Transport Ltd Rafpusars Trading Co- W..m [« ation Motors

(Bronch ot Gouhatl) Nottayam A. V. George & Co. Ltd. ’jmntﬁ'lol'l‘[:nm:p' & Abmedabed)

Dalhl Allled Motors Limited. Lusknow Talwsr Motors

{Branch ot Mmmo } " {Bronch ot Kaapur) Secunderaded Patny & Co. Ltd.
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1. (Shalimar) Road Tar macadam.__., srers -

"f‘é“ ...A\-nu:.'; '
3043.1‘0\ } "6 t“ N

LYen.

’ u,..,, Ry
P u-. A
S L.

W

. Waterbound macadam._,

2
3. Adequate solin/g.
4

. Stable formation,

Shal

Mansging Agents 3

TURNER MORRISON & CO,LTD. TAR PRODUCTS
6, Lyons Range, Calcutta,)_ ( |935 ) LI M'TED

YTMRT

Ava Road and Rail Bridge over Irrawady, 9 spons of
" 360}myud ons of 260-fest.

BRAITHWAITE & CO.,

(INDIA) LIMITED
CALCUTTA
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‘Build smoother roads with | Fon
Stanvac PILING aw
Asphalt ~ FOUNDATIONS

For hard-wearing, long-lasting,
smooth-tunning roads use STANVAC
ASPHALTS . . . tried, tested and
STANVAC proved in use to be completely:
ASPHALTS suitable for climatic conditions in
India, Burma and Ceylon. ASPHALT-
. . . and Standard-Vacuum’s Free
Technical Service . . ., can help you

build better and smoother roads.

Write to us for expert advice

Below a view of Chowringhee Rood, or assistance,
Celeutta loid with Stenvac Paving Asphalt.

Consult :

| ' INDIA) LTD.
(%] STANDARD-vAcCuuM SIMPLEN concrere piLEs (

AS
Marketers of Quality Asphalt Products CALCUTTA MAOR
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“and outstanding N

Unexcelled dursbility
truck-bullt features [figure ‘throughout

the Ford Truck and Bus line—from the
sturd ton Plclwp to the massive

3.ton ‘“Big [ob.”

Ford truck %ng costs less because Ford

Trucks—and Buses——lRE BUILT STRON-
#Mﬂ’/lll

| VG‘:gsto i l-(:"G 22 134" 158 176
(BABES: 1147 122" " 4 "
194" Specisl Bus Chassis /g//&’//

FORD MOTOR CO OF INDIA LTD.

‘
N

//////,lmnw

ﬁ°0DﬁEAn

THE GREATEST NAME Ihl IUIBER
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NEW, SMALLER P&N SOIL STAllll‘lll
FOR BETTER ROADS EVERYWHERE

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

This great advancement in road

building provides positive control
in processing native soils with any
type of admixture, insures lasting
surfaces of uniform and predeter-
mined strength. Easily transported,
simple to operate, the P&H Model
EA-56 Soil Stabilizer is ideal for
building roads, streets, alleys, air-
ports, sub-bases. Get full information

BETTER LIVING shrough RETTER ROADS -

HARNISCHFEGER
: CORPORATION
9-,- MILWAUKEE 14, WISCONSIN, V. S.A.

Established in 1884

P&H DISTRIBUTORS

PASHABHAI PATEL

AND COMPANY LIMITED

CONSTRUCTION HOUSE, BALLARD ESTATE, BOMBAY
ALSO AT DELHI AND CALCUTTA

2 D e

Hn

WOV, Lt sacriae

CAAWLIN CRANME  MAGMIT ClANE  TAENCH HOU PRLOAWER  TRUCK CRANS

- xxi

THE KIDDERPORE BRIDGE

For 100 years
we have designed and fabricated
Road and Rail Bridges throughout India,
Our vast experience is at yqur_disPosal.
SEND YOUR ENQUIRIES TO

BURN & CO. LTD. HOWRAH

Managing Agents:
MARTIN BURN LTD. CALCUTTA

Branches at: BOMBAY DELHI KANPUR
BHIX $8



TATA AGRICO IMPLEMENTS

are being specified by more and more contractors throughout
India for their strength and dursbility, for their balanced
construction and ultimate economy. Write to us for your
requirements today! ‘

For all construction projects

Made from high carbon
stesl. Easy to handle. Avei-

fable  four other patterns, v AG Rlco :sn::‘legr |

ISR

s o T T

IR

Octagenal Crgwhar
Mada from high carbon
stesl. Available in stan.
derd langth 5°.5” and
sactions from §7 10 1§*

e — =

Swan.necked Mammeatie
Dasigned for deeper digg-
ing.  There are two other
pattarns to choose from

Made from high car.
bon  steel, seper
blade carrias bigger
loads. Balancad cons.
truction permits
easiar handling.

Double-faced Sledge
Hammar

Availabla in weights .ran.
ging fram 1 1o to 16 ibs,

«CATERPILLAR’ takes double care 10 keep your engine coot—

even under the toughest tropica! condltions. Both oil and llfl}.t

Chise) &
Painted Plckare
B

temperatures are by this ve d“'u‘m” the
design. The water radiator reg i cooled
add upper engs p And the llmk
Write to : oil radistor prevents excessive cr ) -cmd
THE TATA (RON AND STEEL COMPANY LIMITD trol oil y an

Head Sates Office :
238, Netsji Subhes Road, Calcuits.

Branches at

BOMBAY,  MADRAS, NAGPUR, A
SECUNDERABAD, " VIZIANAGRAM HH‘CoA‘NnD'
JULLUNDER CANTT., & KANPUR.

Wall  sharpened  cutting
adges. Superbly balanced.
Corractly punched holes

: L ..ot
't h and thus protect the pntte:m.anc-
ca'e rp l l la r ;i:m ﬁ.:l.ng:m. Only \CATERPILLAR’ Diesel
R — engines provide this extra-value feature.
'CATERPILLAR' Distributor will

TRACT rest ' !
9 .~:';‘::I‘GIADII’° " :;,.“4'1;\ ‘;ivo you further mlormmon\ on
m SARTMMOVING SAUIPMENT ‘CATERPILLAR' squipment.

India

DEL R

‘«Caterpittar’ Distributors In

ROMBAY kwell-
O WILLCOX (Buckw
LARSEN & TOUBR india) Linuted
p o B (R

CALCUTTA
TRACTORS (INDIA) )
Limited Limited

w218
P O Box 123 P. O Box
Sales and Service
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ROADS,
RAILWAYS,

EARTHWORKS,

RAILWAY AND HYDRO
TUNNELS ETC,

THE HINDUSTAN CONSTRUCTION €O., LTD.

We operate on an extensive scale as Civil Engineering Contractors. |

And Specialize in the following :

ROAD AND RAIL BRIDGES,

WE ARE ALSO SPRECIALISTS IN:
GUNITING, CORE DRILLING, GROUTING & SEWAGE PURIFICATION.

THE HINDUSTAN CONSTRUGTION €0., LTD.

Head Office
consmucrlou HOUSE, BALLARD ESTATE,
BOMBAY

CAISSON AND MONOLITH
SINKING BY DREDGING AND
UNDER COMPRESSED AIR;

FOUNDATION WORKS,

PRECAST PILING,
BUILDINGS, '

DOCKS AND JETTIES ETC.

Water Hand-cart

TR

xxv

Double
Wheel-barrow

SANKAR@M

r/u/mmr, TnER

FORTLAND CEMENT

ot

SOUNDNESS—
STRENGTH—

and
Y TABILITY—

Plattorm
Trolley

COACH BUILDERS,

ATOMOBHE & ) |

JICHTENGIHERNG
SPECIALISTS,

ERAMSSIMASONS
20.80x.303.
PHONE NoBD
| TURS (aBY)

LT



xxvi

o ®
-~ o g® LeTourneau

- ;?'%o URNAHOPPER..%,

. . . provides faster loading .

due to wide top opening and less loading height.

i

®
[ J
o
v [ J . .
® Easy to manoeuvre in restricted spacews
: turns 909 either side,
®

hauls through softest footing that stops
conventional haulers. Clamsheli-type

m opening, dump entire load ingtantly

‘unit is stopped or in motion. °

K
)
°
°
®
'3
e
®
®
®
®
o
J
J
J
o*

Easy to operate.

LeTourneau units
are intercharigeable.

' \ NN NN

RN
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