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- nation’s need

Faster and heavier transport vehicles
are meeting the needs of progressive
ndustrial activity and expanding agricultural
production. This in turn has caused another,
more urgent need: bigger und better
voads-—the arteries of a nation—that

must be built to last,
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stand the test of
time and traffic

The ever-growing traffic in India
needs concrete roads, because :
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Concrete Roads

® Cost less to build than any other road
of equal load-carrying capacity

@ Cost less to maintain
@ Give fong years of service

® Give better visibility
@ Help to avoid accidents
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Yet another milestone in the steady
progress of Amco during these 25
years is the issue of a licence by
the Indian Standards Institution to
the use of S| certification mark for
Amco Automobile batteries.

This mark with the relevant number
of the Indian Standard (I1S: 395)
written as shown, guarantees to you
that Amco batteries (for motor
vehicles, light duty) carrying this
mark are produced in accordance
with that standard.

We manufacture lead acid storage
cells and batteries for automobiles
(light and heavy duty), tractors, tele-
phone exchanges, train lighting,
electric propulsion vehicles, and in
shortfor all purposes where batte-
ries of the highest quality are
required.

You are requested to make sure when
buying batteries falling within the
scope of the mark to ensure that they
carry this ISI certification—a mark
of quality,

AMcoS#

Please mention this journal when replying to advertisements.

vi

TRANSPOR'T-

COMMUNICATIONS

MONTHLY REVIEW
FEBRUARY 1959—No. 142

LIST OF CONTENTS

Page
GENERAL
A Mopnentous Nesston o
Twenty-thivd Session of the  Indinn Roads Congress 3
Presidentiaol Nddyess 12
Inaugural Nddress oy
Mossages 26
Technical Exhibiion a1
The Voice of the Press a5
TECHNICAL
The Testing Methods in Vogue for Evaluating the Bearing Vidues of _
Subgrade Soils—H, 1. Uppal & Bhupinder Singh 47
Traffic and Safety 41
HiERE AND THERE
1. Moscow Bridge Rolled 1o Midstream and Floated on to Foundations ETH
2. Data on Rubber Bridge Bearings m
3. Mending Thoeir Ways 4T
1. Electronic Slander .-
. Alwminmmn-Cirder Highway Bridge Opens 18
6. Connnunication Nkills 44
7. Design for Bridge with " Sag m The Middle " 0
8. Trucks Handle Emergencies S0
CURRENT LITERANTURE
Abstracts a1
Selected Recent Literature in Enginecering Jourmals 53
Recent Additions to the Library of the Indian Roads Congress 55
BUDCGETS AND ADMINISTRATION REPORTS
CGovernment of Andhra Pradesh Civil Works Budget for 1958-54 57
List of Approved Works on National Highways 60

ALSO : Pit for Tat-- Opinions—Definitions of Highway Engineering Terns

Transport - Communications Monthly
Review is ;lulrlin‘hm{ on the 23th of cachi month
by the Indian Roads CGongress, New Delhi.

This Review is  sponsored by r‘h»v. Rn;ul.\:
Wing of  the Deputs of Transport, .\hm;\-t,r_\' of
‘Pransport and Conununieations, h(_n..t.‘hn(ﬂmvm-lh
ment of  India aceept no respongibility for any
Views op opintons axpressed,

Subscriptions. Annual mixllsuri}\tiun ill(:lll&l_illg
postage is Rs Fourteen. Single copy ineluding
postage is Re one aud annas four.

To members of the Indian Roads Congress,
l‘]ngin(nm-ing Personnel helow  the rank of an

S, Do O and Engineoring students special
roduced subscription rate of Rs cight pee annuam
is offered. Students are required to apply through
the Principal of their College.

Advertisements. Advertising rates per insertion

IFull Page Half Page

Inside front cover Rs 100, - —
Inside back cover 100 - —
Outside back cover 120/- —
Ordinary position 5] 1+5/-

Dotadded rate card can be had on application to
the Secrotary, Indian Roads Congress, Jammnagar
House, Shahjahan Road, New Delhi-2,



MOSCOW BRIDGE ROLLED 10O MIDSTREAM AND
FLOATED 10 FOUNDATION

HALE A PRECGAST CONGRETL BRIDG
GOES OUT ON TRESTLES 1

wirn TEMPORARY GUYS.
NTENDING FROM SHORE

(N pge 1

et

S E e
o] il + N
b e

UP'S BARGED TO ThE g SECOND
- SEGO? AL

(ON SHORE By
h v BE
D ALONGSI .

IS Movy HIND THE FIRST)

THE §A ME WAy

TRANSPORT-COMMUNICATIONS
MONTHLY REVIEW

A REVIEW OF
ROAD ENGINEERING, DEVELOPMENT & TRANSPORT

L4

FEBRUARY 1959

A MOMENTOUS SESSION

THE Hyderabad Session of the Indian Roads Congress was a momentous one as it

was held soon after the finalization of the Second Road Development Plan for
India (1961-81) which has now been submitted to Government for consideration. This
Plan synthesises “ the country’s hopes and aspirations in the matter of road develop-
ment "' during the next 20 years and is a worthy successor to the well-known
Nagpur Plan of hallowed memory. In his Presidential Address to the Session, which
is reproduced in full elsewhere in this issue. Shri W. X. Mascarenhas highlighted the
salient features of the new plan which envisages a total road length of 6,57,000 miles,
of which about 2,5 will be surfaced. The objective of the plan is to bring every
in a developed and agricultural area within 4 miles of a metalled road and
14 miles of any road; in 3 semi-agricultural area within about 8 TnilAes of a metalled
road and 3 miles of any road; and in a non-agricultural area within 12 miles of a
metalled road and 5 miles of any road. The implementation of the Plan will involve

an expenditure of about Rs 5200 crores.

village

Appropriate to the occasion, Shri Mascarenhas dwelt at l'ength on the imple-
mentation of the Plan in respect of both financial and organizational aspects. From
a consideration of the direct and indirect benefits accruing from .an adequate road
system he argued that the original construction of a general utility system should
properly be paid for largely from general revenues and th.e co‘st of maintenance and
renewal should fall on road users. However, 3as a modification, he suggefted that
half the road bills, i.e., both construction and mainten.ance costs, expressed in terms
of an annual charge reflecting both elements, be pgud from general ‘revenues and
ining half by road users. At present, in practical effect nearly al roeltd expen-
the road users and it is high time that a more equitable and
ad communications is adopted. In this connection
democratic set up the most important things are

those which concern the welfare of the largest number of people. A public utility:
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diture is financed by
progressive fiscal policy in regard t‘o ro
it is pertinent to point out that in a
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scale taxation of cart traffic, levy of betterment char
and manufacture of motor vehicles in the country,
distribution costs of motor fuel, etc.

ges. greater measures for promotion
rationalisation of production and

As regards organisation, Shri Mascarenhas suggested several measures for stream-
lining the highway administration in the country, measures like establishment of
Communications Departments in the State covering highways, inland waterways, minor
ports, etc., creation of a single authority for dealing with roads and Road Transport,
introduction of a separate cadre for road enginecrs and use of better methods of
planning and execution of road works. By far the most Important measure suggested
is no doubt that concerning the status of the engineer himself who is responsible for
spending anything between half and two-thirds of the financial
the Plans. It is imperative that the lot and the prospects of the engineers should be
improved with a view to make them contented and enthusiastic workers capable
of playing their part with all the skill and courage and fortitude of which they are
capable.  The relation between the Engineer organisation .ang the Secretariat also
requires to be reviewed in the context of the present day needs of the country. The
engineers should be regarded not as mere tools in the hands of administrators but
as active partners in the mighty venture of building up the national fabric. They should
have full authority for dealing with their subjects and tendering advice direct instead
of through devious means. It is our fervent hope that this plea coming as it does
from one who has himself a distinguished record of both technical and administrative
service will not remain unheeded.

appropriations under

The part played by roads in the economic develo
needs emphasis. In spite of all the high-bound effects of jet age and space travel
there will still be a need for more and better roads and particularly so in aur
country with its woefully inadequate road systam. As pointed out by His Excellency
Shri Bhimsen Sachar, Governor of Andhra Pradesh, in his Inaugural Address to the
Session it is obvious that if we have to make full us
balanced and co-ordinated manner and derive maximum benefits, the future road
pattern of the country must not only meet the requirements of the towns and cities
but also subserve the needs of the growing economy of our countryside. This senti-
ment was voiced unanimously in all the messages received on the occasion from
many well-wishers of the indian Roads Congress including the President of India and
the Prime Minister. We have great pleasure in reproducing elsewhere in this issue
the full text of these messages which provide so much inspiration and encouragement
to the road engineers in their humble calling. The dominant idea pervading all the
messages is economy in road construction. |t may be mentioned ip this connection
that economy has been a constant pre-occupation of the road engineers as evidenced
in all the activities of the Indian Roads Congress since its inception. It has never been
lost sight of in facing the problems peculiar to our country particularly in rural areas
where the bullock-cart presents the greatest conundrum to road builders. In spite
of this probably nowhere in the world has it been possible to build cheaper roads
than in India. With recent advances in the techniques of design and construction of
roads and great strides in the field of soi science, utilisation of indigenous resources
to the maximum advantage has increasingly come to be more effective and road

engineers are thereby in a better position to tackle the problem of low-cost roads
for rural India.
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TWENTY-THIRD SESSION -HYDERABAD, JANUARY 1959

VDOERABAD alko called Bhagavanagar, the (apital of A\ndhxv;z‘n }.’I'aq(]v:ﬂl g:tfv(é] t

mast hospitable welcome to the d(-l.('f::c tos w}m. attended t?wl :;ird ';[‘l(!s,su]n‘l‘ (:w tu\'

Indian Roads Congress held from @h(' j‘lth to the 13th J:mu;‘l,p.\ I.MX.]_ ! (1(4 1(0:;;1m(;t
were very much touched by the h()splm.ht_\' and (-Oul't.oousnex,\ of ﬂ_“, ms -0?(111
and they will remember this Session with warm feelings for many vears to come.

Hvderabad is a city of glittering lakes, 1»_{*:1.utif1.1| cardens, 11(1\{‘(0(&114}1?[
im]lrc.\'si;vc buildings and ins])iri{\g lllglllllllell‘fs.l ],t? t_m.(-. wulc}n\n&glesn 1‘0?1( s {"i)(r)]‘)l;eii
an cxcellent setting for the Session of t-hg I.l\u(‘,. [.lu.\‘ is n,ot tll( 111>t pm} e Lo }i’(!,?,‘.'\'k
held its Session in Hyderabad : the previous Session was whe' dt 1ere(1‘n . ra‘nuur 1({ it':x
It was really a matter of coincid(\_nt'e that in the year 1938 \\]191)"5)10 ;0]‘];,1088 (1)(; foq[l
tth Session at Hyderabad, the Nizam Hovornmont; l:mnchgd theu".lerogtl}aXI}lgg‘Ltes h;“
development and now in the year 1959, Andhra ¥ radesh M,Ql;g with (; ;e.r(‘”.r(); o ciyg»
approved of an All-India Road Development Plan which will be much bigg 817
and volume and would cover the whole of the country.

. M ol v - .y & v '] .1 1 ) 3 S >
Twao hundred ninety nine delegates from various pat ts of Indrl:x including ,?mri
representatives of Tustitutions from abroad attended the Session. lhel(l('lvga]tvs lxa_-(
1 . > Ju s 2rabad who had a hand in

the privilege of meeting some of the old engineers of Hyderabad a he

The President, 1.R.C. delivering his speech

kine Hvderabad what it is to-day. All meetings were held in the beautiful Jubilee
making Hyderaba A
Hall, Public Gardens, Hyderabad.

Shri W. N, Mascarenhas., Retd., Chief Engineer, P.W.D., Bombay m}dl ni"w

, Tl PR U a=Ce @ N = . : ; \ - a

Chief l’nl(rinpep and Executive Director (Engg.), Life Insurance Corporation of Indi
vef Eng é 43
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he said - trunk
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The Secretary, LR.(. re

ads the messages

Messages of goodwill from the  President of India, the Prime Minister, the
Minister of Transport and Communications, the Minister for Shipping, the Minister
of Scientific Research and Caltural Affairs, the Lovernor of Bombay, the t‘hief Minis-
ter of Punjab and severa) others were peadd, The messages referred to the sood work
already done by the Indian Roads Congress and stressed the need for evolving further
and less expensive moethods of rowd building with o vView Lo utiising indigenmy

resources of the country to the maximum and k(\(lpin,t_: in view the needs of the pypal
areas,

t
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Delegates listen ta the speeches with rapt attention

The 1.1, Medal ” was awarded to Messrs 8 R, Mehra mul. H. L. vl‘ ppal fgl
-’ e \" v--n'r,‘ “The Importance of Subgrade Compaction in t.h'c hcon_(‘)nijxf
» e H O, 2ty - > 3 ! A : ! i ’ o Y
“l‘})ll/l} l”fmrl‘tgible Pavement ™. Paper No. 200 Asphalt Paving Mixtures 3
oN1UN O i A ;
N Hn Tavior wax highly commended.

Messrs S. R, Mehra and H. L. Uppal receive the award

' rere discussed at the Session and about elghy_y S})chcrb too'l\
QAN ) ““LA (I" I Discussion on “Construction of Roads in Water-
H IQOTINK ! R ane i b . . \ 5 ‘ .
part in the discussion. Ane Water-logging is unfortunately spreading fast in
od Avoas ™ was, arringed. e "t is causing wrogressive deformation
log;,t.(_ arcas Besides damage to agriculture, it is causing progress . nation
o n RS I‘MV(“ ;;0 far c?l.l'ricd the traflic successfully. ”Tlus {)10 )tcm m]s‘o djsé’
tl H 5o < A N % “ ‘ 5
of rouds, which b rgent, was discussed in great detail. 'The de egates a
becone important and uxtl,eﬁ s (mh work canriog aut peale rhe dolegate uso dis-
. 5 Roac [GRCHY v ! 3 va S escarch
cussed a 1.”0pm~Pt o (‘\ ;I]tr for the period ending the 31st March 1958. T liscus-
Laboratorics of tho Do , Fngineers as well as rescarch workers too
( : timudating and useful.  Fngineers as
sion was very stimule
part in the discussion,
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Shri €. ¢,

Swaminathan introduces his Papey

Shre SR Mehra, Dircetor, ¢ by SEVE A very wseful e
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informuative
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committer of the Specifications and
Specitications for bituminous
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Convress also met, durne the Nession, A Sydy.
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pavetients. The Decearel Oradanisation Commitiee

vwork being done in (e
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Reseuarch Organisation Another Committee ;
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Research Report in fndin,
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out of the discussioge

o0 the Second Ceneral Road
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The soncensu= of opini tisfactory and to make this mileage of roads a permanent
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project roads w ‘)\“1 svstem considerable Improvement in the standards ax well a
i rorona s ' ’ . , AINEONANCE Was NeCeSIAry .,
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1 ridees Committee discussed the variows (:umnwnts)tm .v\:‘e'ctmn. 11‘“ Ufyt"h)('

Phe 13 idges Lo Standards Specifications and Code of 1§ ractice dealing with
Indian Roads (' (\H,‘-:.[f‘,\\; A(‘*f"nu)‘“t, Concerete. The Committee ,h\(.“{vf[ to c(?lll])ll(‘? @
Plain and "5“_‘“[‘”“() . ‘(ui})]t‘ stresses in conerete, mild steel, high tensile steel,
putnpldet  giviog p(..lm{l:t]u-fn\;\&(“l‘i:h“. Other subjeety discussed by the ('nmmn'g(‘v
prestressed ‘.()]](.“.QTF;“i\:‘tlf " -;1115 advantages of adopting prefabrication aad composite
were (1) t,'h“ l.m'?m.n. (l| [((:lllyvm-ts for medinm span bridges and ‘(2) the ])1'(‘(1:u'nt101\.(»f
constraction h)f , mil’ . uﬁ(;l'ltct:inn requirements of the 1u'vf;xln')@\yt«\d and ('(””I_‘““‘“‘
desiyn standards ‘l.‘nfl D Iverts and bridges of medium span. Various Sub(‘nmm‘lt'fioc,\'
construction ”“.ﬂ: ")” t((‘)l ﬁnilvl.i\’;‘, some of the rematning Sections of tbc 1,.13_(‘. Bridge
“4'(‘1'1(. ll?";“‘bfi;f:t]‘z?\(<({ .‘\'(\,’(‘ti()n Hool the Bridge Code was tisued at the Session,
Code. * RS '

The Tdneation Committee discussed the S.\vll;m\x.‘s )fo;;wlhpio‘ntx_tn( ({)g;s((\“zlr;

v Eneineering and the Syilabus for B.E. Degree xaminati e
ngi.nm)‘\_ ll“‘"‘r(;; \ (‘(;'1111itft‘c also discussed the question of institution of Refresher
(“‘::ljy‘f::‘cf:,?loll)‘i;~:wfi\:ixiu engineers in Highway Engineering,
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The Peevention of Ribbon Development Committee also he\d. & meeting, "l‘l}v

Phe Drevontion fod that the Central and State Govts. should 11111110(!1;”30)_}‘ take
Committee ""m,].“”wm ;( ] v?iﬂi the prevention of ribbon development.  As this Wit
steps bo enaet [,"”"‘ to« (”‘2 decided that the Central and Str:mt.c .(;OVtS. showdd, p‘m.ld}n;{
likely o t"l‘k("' time, llfr“?l(‘:timh‘ give priority to the acquisition of l;\ml.\" adjoining
enactment o} Hm’h' (Tlﬁ ‘-L]'m ‘v,n;;)luwismi that high priority ""h("’m. bo gven to the
various roads. 1t “‘l; te and correct land plans for the roads amd for this purpose
preparation of u,‘,-t‘,o.—}w i x‘>oin(, special revenue ofticers to de;tl_ th'h this ma,'ttm' in
it would ?"j NEeEeSIAry f‘ “}h]\ order to limit the access to main highways it was
at (»x];t‘ifl‘ﬁ‘“‘é‘“ﬂx";]{:?:':.(‘. development of villages and towns should he done on group
desirabfe tha g ‘

! £ basis.  This would mitigate the chances of future ribbon dev clopment,
development basis. :

m sport Development Committee which is L:hfﬂ"éo‘l with the WO_l‘k
The Boad 'l ransport ios of voad transport problems discussed a suggestion
of carrving ont scientific .\'tuf\h’“?)g n(‘(:d to strengthen bridges, culverts and road
that on account of \f‘]}f},”‘::,;:in{;‘n,mcl very high priority has to be accorded to
surfaces to carry t‘!l(' ”_!,‘ fiic {;(‘;l,l'il\" roadds,  As regards the increased assistance o
strengthen the existing © o respeet of financial outlay on the dcveloprnonE of roads,
the States from the ( “'“It’( lll?‘,(,i:q]i(,,l of 2} annas only to the .Crentml Roead .h und from
the  Conmmittee {cl.t “l‘?t itl( g »lu the opinion of the (Joplmxttec the contrlbutlon. ’Fo
petrol duty 1s now .“,]“"d(/q.l)]“um increase andd the proportion of fuel tax to be cl‘f‘(hted
the Centrat Hoad 1<u‘n<l i lé)ould be restored to the same value as originally envisaged
to the Central HO:M{‘ -l"”“,l‘z\l\ '[‘116 Committee also note(} that there has beer} a
by the Jayakar ("m.m“?htf “duty of high speed diesel oil in the recent past, -1.11?
substantial fnerease ‘”-1 l(l’und shonld not be deprived of ‘t,he contribution r(_\l(“ei\ ec
non-fapsing m\tlrle“l[\p(di( oil in respect of which the Committee recommended that an
ﬁ'“l“ h},‘lh S]N‘(‘( { S

iy
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equal amount of share as decided in the case of motor spirit should also be
to the Central Road Fund which is likely to provide an additional soype
for road development to a considerable extent.

diverted
e of revenue

The Committee agreed that greater cmphasis is nece
of existing roads as experience had shown
roads was lageing  behind although  the tr
bounds. The construction of ecarth roads
financial provision for their maintemuancee
maintain them has been preseribed.

ssary onothe maintenance
that in many States the maintenance of
aflic on them was inereasing by leaps and

should wot be undertaken  unilose speaific
hias heen made and  the authority who will

The Local Bodies Engineering Services Committee diseussed the progress mide
in regard to the Provincialisation of Local Bodies l‘?nginwring Services and made
certain suggestions towards this end

The Soil Research Committee discussed the
in sandy areas. Other subjects diseussed by th
for soil-cement pavements, specifications for rond construction in water-logeed areas
and the classification and identification of woils for general engineering purposes and
classification of black cotton soils in India. The application of resnlts of vesearch

carried out in various road research lnboratories was also disenssed and various
suggestions were made.

speetlications for road construction
¢ Committee were the specifications

The Council at their 53rd meeting apart from transacting
of the (‘fongress  discussed the Draft Design for Kilometer Stone
amendment to the Recommended Practice for |
Motor-Fuel Filling Stations. The Council at their
next Session of the Congress in Rangalore
Engincer. P.W.D., B & R., Bombay State was elocted the new President of the Indian
Roads Congress. Messrs N, Dur ani, B, Prasad and L. R. Patel were clected as
Vice-Presidents.  Shri AL J. D'Costa was re-clected as Honorary Seeretary

the ordinary business
hi i\.l)'l ib])])l'()\'(‘(l ()f an
oOcation and Layout of Roadside
HMth meeting  decided to hold the
next year. Shrei U Bhatt, Chicef

Other highlights of the Session were the ©
Pradesh, the Corporations of Hyderabad
Engincers’ Association, entertainment ¢,
Congress Dinner which was also atte

At Homes ™ by the Govt. of Andhra
and  Secunderabad and the Highway
Cultural Shows and the Indian Roads
nded by many distinguished guests

At Home by the Andhra Pradesh
Engineers’ Association

At Home by the Corporation of
Hyderabad and Secunderabad

An Engineering Exhibition which formed part of the All-India Industrial
Exhibition was arranged for the benefit of delegates. The exhibition showed the
various techniques used in road construction. Road statistics were displayed to show
the imiportance of roads to the community. Various firms dealing with road building
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aohiner State P.W.Ds., the Len‘tr.al. Road Resealc‘h' ) ,

materials and m‘W]ut):;Isy’e:]cl.e took part in the exhibition. The exhibition was

the Alximy H::((J]ql‘:;r%‘hi'f N i\'zmrsing Rao, Minister for Communications, Andhra
formally ope ; : -

; 1Y5¢
Pradesh on the 7th January 1954,

Another view of the At Home by
the Corporation of Hyderabad
and Secunderabad

: > delegates inspected the Nagarjunasagar Dam, work

on the thho:ix;:M):[‘gé; :lt;l;}%rﬁ?ted t]lme Nagarjunakonda relics. Extensive

on which is m} pr r earried out by the Archeological Department near the dam site

oXcavatlons are )el]ngl /(of a Buddhist City said to have been founded by Nagarjuna a

to suleLgc the r;s)l(()/("} e:u‘s ago. 'The arca is going to be submerged when the

lléuddh'lst SO',“::. l)‘:m iqy(‘gm])lcted. The relics will be preserved on the top of a near-
agarjunasag: H 8¢

by hill in a muscum, |
he 13th the delegates made local visits to the Salarjung Museum, Osman
On the 1 ates

Sagar ) fal l‘ b s S e C4 an end.
l] rlle%e \Y lqll 8 I h() SESS10N came to
b( ] &1, tC. W

TIT FOR TAT

1 l at @ purty, seeing an authoress whom she disliked,
An aclress , { ' ‘

r to congratulate her on her Tatest book.

‘ « Who wrote it fO’I' you e

went ore y
j [ r, she said.
« [ enjoyed it, my dear, she

(ke @ wplied the authoress. ““ Who read it to
« I’m glad you like i, replied the au

![0'” ?s »

OPINIONS

“ My wife is the most wonderful

3

7 ) 4 l b(u‘ J :
B(L [!/ 1() n(fl/gllrbou a ¢ ) . . 1 \ |
nan ?:7‘1’/’ (FARINY I(I a’n(l t}l(’t § N Just III:‘I/ Oplnlon — t S hers
Wworna } "Hor y Ot

o Kirk in the Saturday Evening Post.
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PRESIDENTIAL ADDRESS
TO TH
TWENTY-TIHIRD SESSION

Ol TI e

INDIAN ROADS CONG RISS

By

Strr WXL Mascaresiax

Hopds vt Janwary 15y

Shri Rajyvapal, Ludies & Gentlemen

On behalf of the Indian Rowds Congress and
vou all a most cordial welecome, T ogm
kindness In agreeing o inaugurate thi
and your Chief Engineer, My, Durrani, and his Officers fop th
made for our accommodation and comfort,
can help the State Government to 1w
roads in the country’s progr
colleagues,

onomy own hehalf 1
particularly grateful to
8 oour 23rd Session

extend 1o
Youo Sire for vour
and to yvour Government
e exceellent arranvements
As head of the State, var, Shri Rajyapal,

ake a correct, appraisal of the mportance of
amnie of nationg] development, and together with vour
the Governors of the other States of the Union, ean promote the evolution

and energetic implementation of voecountry-wide aned continuing progeamme of road
development carried out according o g carefully  conceived plan under competent
and imaginative technical direetion and with adequate and assured funds,

You, too, Ladies anid Gentlemen, can Play o useful purt even
Yoad Kngincers or Road Transport Operators.  Aftor
in a democratic set-up an enlightened public
mining the scope, content and priorities of
to which vood roads can make

if vou are not
all, all of you are road wusers and
opinion is an important, foree

any programme of national
o significant

in deter.

reconstruction
and indeed striking contribution

The Indian liy():uls('onf_gl'vss Is the only fornm for discussion and the only
clearing house for information open to Road  Fngineers throuchout the country,
Though not a purely official body, it has worked in the closest co~operation with
Government since its inception. By its excellent work and responsihle
tive criticism, it has helped  in shaping Government’y poliey in the
various meaxures designed  to standardise and improve highway
and promote highway expansion.

and constrye-
introduction of
Cngineeripe practice

We do not confine ourselves me
all the pomp and panoply that
confer on its proceedings. behind the seone
17 Committees are at work throughout the year, as well
Annual Session itself, dealing with varions aspects and
Construction and Adwinisteation

rely to an Annual
A distinguished
Nerious work is done

SNession such

' as this one with
Chicl Guest such

AN o you, Nir, can
sand no less than
as ol course during the
broblems of Road Finane.

A unified road plan for the whole country, based on 4 yeyps
of road problems by the Indjan Ronds Congress, was first oo

12

continnogs study
conecived at its Cwalior

-

| ebtuary l“.
por mimuni 1 y . F

i i i famed
‘hief Engineers in framing the

ful to the Chief ' 1p amed

Session in 1943 and provedlr(;:;o:}twuge(a3 e was la.rgelny:hz ;21?13{312;&1%:;8& the

‘Nagp“r hat. Whi:ht%gv::;gblimmenb o Centr?]dP;g;a(}tio:ss (?f Road Engineers were

it o at fon that, S0ForY tes i hnigues of road

{)513 and it was at its Sl;ﬁ%:;::])ges with the latest ?heomie:t:;lsd ht;;c L.rllr%ady f road

sent abroad to acquaint The work of some of its (/O‘Igzl"l,}llt o ooes thronghont the

design and cons{;ru?'lzna;nd procedure in many 1mpor

i c
uniformity of practi

untry and the good work is conbinuing.
co

i mentous one because a new
. jan Roads Congress is & mo N e B
This Session of tfh:h];n((}(:iﬁtry has just been ﬁna.lll)uzggd&nlgllalr‘: u}r)lretga.red by tho
o o vermmont otheir comsideration  Thic, qewd t a Spec’ia.l Session of the
to the Government for was carefully scrutinized a D e o,
Chief Engineers of Sta‘te“il,ich the Union Minister for Tra,nsp_or Jommunications,
Council of the I. R. C.—l}-winaugura.ted——and valuable sugfgestl.c;nzn AR
Shri S. K. Patil, };i:lys i The Indian Roa.dsfCongrte;-Essethaff::l O;se; N ivilago among the
esult of th-ls sort v special position of prestig . . in the councils of
iightly enjoys & Very SE}?gcgwéouIl)ﬂtry and can make its voice gx:aggrslh e ohould after
technical assoma..tlons ll:;for(; a matter of regret th'a.t 1.ts 21119,1; D oo 4.700
the nationf., I,tt‘flcgh:tlill be some 1,700 onl_y. d?}?lg:ieigigers i wonatey engagtid
P etes and a 1 mber of senior tral and State
z"a’)&““tes and;‘ 'ﬁﬁﬁt’n‘fﬁg; I;I:Id ma,intega}!)lcf a]’383 ?gglgir%giiﬁggscsr%anizations aa‘d
irectly in road cONSLIUS icipalities and D.L.Bs. ) Sine borship. o
?{‘;zfl deinistratmn& M;églzgrewith, this is a very dl?&p%Ol{ldtll;% ;1;:1 bership. _ To
contractors’ firms con(;le% ongress even more eﬁectlvea St‘Zt: o onts, Munich.
s ¥ndi&3 53:1; therefore urge lght?h Cex:ab!;ai)le;r};ip fees of any of their engineters
membership an offer to pay half the m rorsalh, ‘plant and machinery, eto.
i @ D asinen dealing in zoad majeria s, taff connected with
D ot 1 Business firms Gea it loyees and other sta A
o o ir_engineer emp oy iate members. Further,
:v}fg)uilg N encoumge]thf;:ﬁt fo become meml()}ers :rru?l?r?:;atﬁat they send larger
‘trans o e o O}f) Central and Htae =0v2 well as to the Meetings of the
it is ‘Iny forvont ple t"((1) 1;n?)w to the Annual Session as
“onti they do
dolegations than

p &dework
various omm

0
. kes a grant of Rs 10,00
ment of India ma nd the Central
1 understand Atha.t atlhg ungotmmThis is 1?1 Pa,the;t;?;h}; ;;ﬁnﬁgglilt!:et;ereby enabling
R.C.’s Annu itation in doubling 0 on for this meagre.
towards the 1. 1d have no hesitation in tivities. One reas ] :
. ts actl tented itself with
Government shou large and intensify 1 L R. C. has so far con
hat the L. f the road develo
the Congress to en of course has been b itude and tempo o g
- he magni d I can assure the
financial assistance lanced budget. T bitious outlay, an hould
gt and balan h more ambl vernments who should,
a ve;y I::;:s,:nme demands ({_?o ::;‘imioations_and hhetOSt:}f: ggngl‘ess that it will be.
Ministry of Transport and UL i ividends E
i .
1 Suggelgé;;l:;ei:;t:;‘l‘d pring in handsome
money

hadowed in Bombay"
hioh was firet for e nalized aftor
w Road Plan, W August 1958 and fin *
I have ref:.rre(}) ft%}f: ;111?0. COI;{]((B)II lgcl)?x xfélill,l:’}‘ld - tl%e Chief Engineers at th.“f
at a special Meeting the I.R.C.

laper.
; i etweern i two months laf
tnformal dlgcu:z’?}:lesr t:;onVened at Delhi so,!.ne

Meeting and &

atiwre a8 follows: D
Planare a8 105 bt
. . s of this New Lo : cotal Tond le.ngt. rom
The salient festure ease by the endzoft ;,%i(}){%iuﬂtl; surfaced. Th'ﬁl ;yg;él.givq;
iner 1 ° ; ' 1 i

331 It is.lp rog:;) l(;egfztg()‘(x)l (:Ixiles, of whiali 9‘%’:; objective is to bring every :

y31,000 miles AR

a net-work of 52 miles P

00 sq. miles. . | e
ithi les of a me ad o
ped and agricultuml ares within 4 miles rou
i) in a developed &1 8 -
. 1.6 miles of any rga s
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(it}  in a semi-agricultural area within about 8 miles of a metalled road and
3 miles of any road: and

(iil)  in a non-avricnltural aren within 12 miles of 4 metalled road and 5 miles of
any road.

The implementation of the plan will invalve an expenditure of about Rs 5,200
crores as indicated below,

The Nagpur Plan targets and anticipated actuals by the end of T9%0-61 are also
ghown for purposes of comparison.

» Nagpur Anticipated New [ Cost of
| Plan Actuals by Plan | New Plan
I Targets 1960-61 Targets | in Crores
1 (Miles) (Miles) {Miles) ‘ Rs
National Highways 20,000 13,800 32,000 980
State Highways 53,000 35,000 70,000 1,580
Major Dist. Roads 0,000 93,200 1,50,000 1,360
Other Dist. Roads 70,000 78,300 1,80,000 650
Village Roads 1,38,000 £,56,700 2,275,000 630
Total 3,31,000 3,79,000 6,57 000 5,200

The most important thing about a Plan is obviously its implementation and
. . . . . b
implementation as you know, is a matter of (a) financial resources, and (b) the
organisation for carrying out the construction programme.

In determining the share of the national resources that ma
applied to road construction and improvement, we must not only co
rendered by the roads to the national cconomy,
indirect contribution to the national well-being.

y legitimately be
nsider the services
but also assess their direct and

Ag every primer on Highway Engineering tells uy
2 factors : (i) the indirect general benefits expressed in terms of higher standards
of living and (ii) the direct reduction in the cost of wvehicle operation. While it ig
impossible to make a precise monctary evaluation of the indirect general benefits, it
is agreed among all authorities that they are much more important than the itvm, of
reduced vchicle operation cost: zll authoritics are equally agreed that the indirect,
benefits alone more than justify the construction of a complete system of rn()<l(‘;'lr1

highways usable the year round for adequate loads with moderate comfort
and safety.

, highway value consists of

The late Lord Wavell said at the end of the last World War- -

“ Among the social services, I put communications fiest
how it is possible to effect any great improvement in he
villages of India until they can be reached surely and gui

» since T do not see
alth and education in the
ckly at all times.”

A few years ago our own Prime Minister made the
* 1 have come to the conclusion that one thing ¢
priority is roads, roads of all kinds, not only very
roads, but roads of any kind to open out the vast
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following announcement
o which we must give top-most
up-to-date, bituminized or cement
areas of this country which are
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closed today and which cannot be reached unless you walk or ride. I give roads the
first priority.”

ional leaders have dedicated themselves to the fqrmldable a.pd c_ha.llengmg
task of?:irs?r?gtlt?le standard of living in th(? qo.untr'y by increasing pro@uctlon in field an_d
factory, and ensuring a more equitable dlstrlbutlo_n of the na?mnal Jincome and a fa'u-
da(;l fgr’ the common man. The immediate task is selfjsuﬁicwncy in food and ra:pld
izfdustria,lization, the latter preferably through the setting up of small and m_edxurﬂ

ale industries dispersed throughout the length and breadth of the land. If this tas

s to be fulfilled and further if the Socialistic Pattern of Society, which is the fie_cla,rc?d
;fational objective, is to have any real meaning, the vast mass of our people living in
the villages—some 86 per cent of the total popul_at:on—must be enabled t.o sharq in
the new ways of life and rising levels of prosperity. How can all the social services
that are now planned or are already in operation, and all our schemes for esta.bhshm_g
rural schools and dispensaries, and cottage hospitals and regulated markets with their
godowns for storing grains and other primary p_rodl_me ever operate sugcessfully, how
can all our much publicised plans for rural uplift, mcludn}g the c'reatlon of Commu-
nity Development and N.E.S. Blocks, ever come to anything tangible and permanent
without an adequate and well-planned network of roads?

ocial workers never cease from exhorting young people from the villages
to sta)sroﬁxle :h: villages and urging.educated young people 'from t}}e towns slucél a.g
doctors, nurses and others to go to villages and enrich the:m thp their skills. Indee
the more idealistically inclined among them become quite lyrical about thq country-
side and talk with great feeling about the great open spaces and the simple life.

the only way to arrest this steady gravitational pull of the cities on the
more egt‘;letrprising gnd ailbitious young men and women of the villages and the only
way to redress the growing imbalance between town and country is not t_hrough pious
exhortations or emotional appeals, but through the creation of cgndmons that will
make life in the villages sufficiently attractive or at least worth while to young people
of spirit.

-planned, well-built and adequate net-work of roads would create these
conditiﬁn:esﬁlg city and country would be brought closer to each othqr both literally
and metaphorically. Townsmen would seek t]gxe c(_)untry more readily for rest an-d
recreation ; it might be possible for many to hv_e in the (}ountry and tx:avel to their
work in the town every morning thereby helping to rel.xeve. the housing shortage
prevailing in the major urban centres or at least prqventmg 1‘13‘ fro_m becoming more
acute. Conversely, the social, agricultural and xx-ledl'cal facilities in the town would
be more easily available to the villagers and their life and outlook brought nearer
the urban level.

Even in the matter of mere self-sufficiency in food, such a net-work of good
roads would increase the mobility of a.gricultu.ra.l produce and'of materials and goods
entering into agricultural practice; and agricultural prosperity would make a great
leap forward. The range of marketing of perishable goods especially, like fish, fruit,
vegetables and milk, in all of which our diet is yvoefully deficient, would be extended
in respect of both distance and favourable selling period—to the advantage of both
producers and consumers. Marginal lands which now lie fallow because of transport
difficulties would also come into production.

t the Inauguration of the 52nd Indian Roads Congress Couneil
in Bf)lxlnll?as; ?ai%rf&g:st, I ma,degthe point that for. every rupee spent on the construc-
gion and maintenance of roads the return to the villages served exceeded threetml'ﬁi?’
besides creating several other additional sources of revenue to Governmelé o 1:8
was demonstrated over 15 years ago by & pilot survey in Bombay State ma t% y the
Indian Roads and Transport Development Association a.nd other studies in the game
feld both in this country and elsewhere confirm this finding, .
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I would like to make a further point, viz., that road construction and
maintenance activity as also road transport operation employs something like
3 million people today throughout the country. The significance of this figure
is not in its absolute value but in the clear indication it affords that road

development and road transport have perhaps the highest employment potential
of all our economic activities.

All the abovementioned general benefits cannot, as T h
evaluated in purely monctary terms. As regards direct hig
resulting in a reduction of vehicle operation costs, perhaps a better appreciation of
these benefits can be arrived at by considering the waste and cconomie loss caused by

the lack of a good road system. This waste and loss can be classified under tho
following heads:

ave already observed, be
hway benefits, viz., those

(a) waste of time through reduced vehicle speed and stoppages ;
(b) high fuel consumption ;

(¢) heavy wear on tyres;

(d) avoidable accidents reflected in cost of insurance ; and

(e) wear and toar of vehicles, leading to increased cost of repairs and
maintenance,

In an interesting paper read by Mr. Cristopher T. Bru
of Highway Engineers on 17th Janunary 1947, the possible savings under the above
heads, that would accrue if the British road system were modernized, wore indicated.
With a total estimated expenditure of £ 648 million on the operation of mechanieally~
propelled road vehicles in the UK. it was caleulated, on the basis of the consideras
tions advanced in the Puaper, that the possible savings would be something as follows:

nner before the Institute

£ per annum

Saving of timo 26,000,000
Saving of fuel 12,000,000
Saving of tyrcs ' 3,000,000
Saving of repairs to vehicles 9,000,000
Saving of accidents (insurance) 10,000,000

£ 60,000,000

e ——————

The direct saving in the vehicle operation costs was thus
Brunner to be something like 10 per cent for the conditions prevail
1947. 1t is scarcely necessary to add that the road system of the
far better planned, botter constructed and better maintained tha

system of even today, and that the big saving was largely the result
an already excellent system, excellent at

estimated by Mr,
ing in the UK. in
U.K. in 1947 was
n the Indian road

\ of refinements in
any rate according to Indian standards,

Mr. N. D. Daftary, General Manager, Bombay State Roa
tion, in a Paper read before the Indian Institute of Road Tra
13th September 1954, showed how a planned

d Transport Corpora-
nsport in Bombay on

““State Transport cost of operation on average bad and kachha roads in
1953-564 amounted to Rs 5.80 crores. If all our vehicleg Wore operating on moderni-

zed roads our saving in operating cost would have been Rs 98 lakhs approximately,
16
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«.If the vehicles in the entire State are considered, the amount will be
approximately Rs 9 crores.

e b State we have 21,988 miles of metalled (W.B.M.) and'kachha,
roads ax{:il glzmcc;}; of concreting the entire surface would come to approximately

Rs 130 crores.

. i t the saving in
L s if Government decides to float a lo.an _for the amoun g
eratiog‘}é‘ést will not only cover the interest but sinking fund _charges a1§o. I_{esql-
:&g benefits due to comfortable travel, etc., are not taken into consideration in
computing this.”

f m redecessors in office, Shri R. K. Batra, President of the Indian
Roads %gflgoress iyn 11)954, estimated that the loss to motor transport on account of bad
and inadequate roads in this country was of the order of Rs 38 crores per annum.

i the fact that road vehicles in this country are the most highly taxed
in the zvnox‘rl:f,wa: fa,nother of my predecessors, Shri M. S Bisht, Pointed out at thf1 _last
Annual! Session, this extra burden on the. transport 1n(_1u.stry is a crushing han mfa.p
which it is the duty of the State to eliminate by providing the funds necessary for
an adequate and modernized road system.

ongideration of the direct as well as indirect benefits accruing froql
an adegll;grtltla z::og,d system, it could be argued, as in fact it has !Jt?en argued,fpa.rtl-
cularly in America, that the original construction of a general utility system o rpa.ds
should properly be paid for largely from general revenues and the cost of mainte-
nance and renewal should fall on road users. .

alter Commission took a more conservative view in the U.X. in 19_32 al_xd
laid do%‘v}xlletie 1I;Jtinciple that road users should pay for two-thirds of all roa@ bills and
the remaining one-third should come from the general revenues, In this country
nearly all road expenditure is financed by the road users—in fact it is only recently
that road expenditure has equalled the aggregate of the user taxes collected by the
Centre and the States—actually the Centre spends less than it cQIIects and the-Sta.tes
more than they collect—and it is high time that a more equitable and progressive
fiscal policy in regard to road communica?ions is adqpte.d. As a _mean between
American theory and the Salter Commission’s principle mentioned above, I
would suggest that half the road bills, i.e., both construction and maintenance
costs, expressed in terms of an annual charge reflecting both elements, be
paid from general revenues and the remaining half by road users.

Incidentally there is such a wide variation in the S'tates of the Union in regard
to securing road development funds and such imperative need for a co-ordmat?d
policy of road finanoce, that I would suggest that all taxes on roa,(.i users whether in
the form of licensing or registration fees, customs and excise duties, as well as sales
taxes on motor fuel, oils, lubricants, spare parts, tyres, etc., should be levied by the
Centre and the amount collected on account of what are now purely State taxes
redistributed to the States, on the basis of the vehlc}es regxsterefi and operating in
each State, for expenditure solely. on road construction ar}d maintenance and 1';hat
the States should be required to match the share thus received by equal allocations
from their own general revenues. .

taxing of cart traffic is also long overdue. Bullock carts, as we all
know,’l;l;?ls: h:agvy damage to roads but do not contribute anything towards
their cost. A small tax, say Rs 12 per annum, on each cart is fully justified,
specially in view of the fact that theré is a large programme of development of
rural roads. This will bring something like Rs 10 crores to the national excheqqer
and might be devoted exclusively to the construction and maintenance of rural roads
to the great benefit of draught-animals as well as monetary. gain to their owners,
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The number of motor vehicles in this country is extremely limited and it is
obvious that we must greatly increase it, if road transport is to play its legitimate
share in moving the progressively increasing traflic resulting from our stoadily
expanding economy.

Railway capacity has already nearly reached saturation point_ on many lipes
and further development can only be in the forn} of additional route rmleem};c, doubling
of lines, electrification or. dicselization of traction, better yard-marshalling arrange-
ments, ete., all of which will involve an enormous capital outlay. The T.R.T.D.A.
has estimated that by 1061 the total traffic to be moved will be of the order of 185 to
190 million tons and that the short-fall in railway capacity may well be ay high as
20 to 25 million tons. The present temporary set-back to traflic resulting from
foreign exchange restrictions and the consequent fall in imports will, it iy hoped,
soon be overcome and in any casc we aro envisaging road requirements over the
20 years next after 1961, and the continued expansion in dev_eloprnental activity and
increased production born of it, of which road transport will have to carry its fair
share.

Restrictions on the import and manufacture of motor vehicles in this country
must therefore be rcconsidered against this background. The astonishing fact is
that in spite of heavy taxation—the highest in the world, as T have said —the high
cost of automobile manufacture in the country and the high custom duties on
imported vehicles and spare parts, motor traffic has expanded enormously since the
Second World War and we may be sure it will do so at an even greater pace, if these
high costs and duties are lowered somewhat or at any rate not increased, provided of
course, that an adequate number of vehicles is readily available to meet the rising
demand for them. 1In this matter the corroet fiscal policy would appear to be the
lowest duties and costs consistent with the highest return and therefore highest
volume of traffic. Incidentally fuel at nearly Rs 3/- a gallon for petrol and Rs 1.63
a gallon for h.s.d. oil is also a_big factor in vehicle operation costs—the largest in
fact after wages—and any reduction in production and distribution costs will have
& marked effect on the growth of motor traffic. I was amazed
despatch of the ‘“Times of India” correspondent in the Middle I
crude oil in Qatar, Kuwait and other adjucent producing centres of the Arabian
Peninsula varied from 3 sh. 9 d. to 4 sh.3d. per ton over the last 5 years and that
during this period the average selling price at the shore terminaly was more than £ 5
per ton. If this information is correct the large difference ig apparently accounted
for by overall prospecting charges, royalties and profits,

to read in a recent
ast that the cost of

Now that oil has been struck also at Cambay and Lunej—let us
commercially exploitable quantities—the Indian Govern
of income which might be utilized largely for road devel
hoped that part of the profits will also be made available
of reduced fuel prices. The price structure of motor fuel ig already under investiga-
tion by Government and as a result something like a saving of Rs 10 crores is ]ikgl
to accrue to the Central exchequer at the present level of taxation a;nd reta.i)i
prices. ?urﬁger economios rélay be possible but half the money equivalent of the
savings should, it is suggested, be paid into the Central R i s
half ugsed to write dowgn retail prices. 0ad Fund and the remaining

all hope in
ment will have a new source
opment, though it is to be
to the consumer in the form

So much for road finance. I now come to the second and. ¢ i
. . . . , Y0 Mm
important factor in the implementation of the road plan, because it s ayf:::tgl(‘l’gs:ﬁ
more within our control than finance, namely, the organization for o i
construction programme. 5 r carrying out the

It is hardly necessary to add that efficiency and cconomy—to g ;
are only possible in a specialist Department, Many of my predecossors have pressed
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i in each State and I would reiterate their plea
for a Bepar”‘tﬁ%&%};Ygarﬂsﬁcgiga;:n%gﬁgent. Communications must be viewed as
Wlﬂ'l ton Sma‘d hole and accordingly all means of transport such as highways,
an integrate ‘: s, minor ports and—to the extent that the State Govergment
inland waterw:i yw’ith them—also airways and railways should vest in one
o Co’ncerlt\lfle reover since it is illogical to separate the track from the \:ehlcle
au.thm:lty' do transport and all other transport—to 'the extent that it fa!lls
us}nQ i rsotat 's jurisdiction-—should also be vested in the same authority.
th})ina . i‘xat each State should have a Department of Transport and
o me?nsﬁo;ls analogous with the Ministry of '.I‘ranspg.rt and Communi_ca-
C_ommunt;fa Centre, each such State Department having 2 Wings : (1.) Co;nmumca-
tions atd (;) Tra.nsp’ort. This is particularly important and urgent in view pf the
:lOEStS:t the principle of nationalisation of motor transport has !f)een _acceptedbm t}ﬁe
cat;flntry and is being rapidly acted up to in most States, as is evidenced by the
setting up by them of their own Transport Corporations.

. i lcabi ble to
fied Transport and Communications Department would be a
derséngnlthe relatiorll)ship between track and vehicle better than two separate
%I;a,ns ort and Communications Departments and ensure the d!evelopment of both
trans I<))rt and communications to their mutual advantage. .Inmdental]y any profits
a::cru?ng from the Transport Wing could be ploughed back into the development of
both track and vehicle.

for a unified Transport and Communications Department is so
obviou'sr}:ﬁa;‘ (ié:(%s vgith something of a ?eeling of shock that we remind ourselves tl_la,t
very few States have a separate ngl_xwa.ys Department. Most of them combine
roads with buildings exactly as they did more than 100 years ago when the P.W.
Departments were first instituted.

i h an important and progressive State as Bombay there is not
only n(I;] ::;a;:tesul?lighway }l))epartment, Ii)ut; there still continues a combined cadre
for the Irrigation Wing and the Roads and Bux}dlpgs ng. Eve'an vivhe.n there are
geparate cadres for the two Wings linking up buildings with roads is linking up two
highly specialized fields, in only one of \which the average engineer can hope to be

ficient. It is also a mistaken notion that any rea% economy is achieved by suqh
. ombination, for, the savings, in any case slight, in establishment charges will
?)e (;nore than c,ounterbalanced by the loss on the workside resulting from unspeciali-
zed technical handling.

0 can only be said to have been achieved when for the attain-
ment gezln;cogiv?g engineeging objective, thfa e.sta,blis.hment costs plug works
expenditure are a minimum. This is the on}y criterion which should be a.pphed, and
judging by this criterion I have no he.sita,.tlon in saying that the Beparation of roads
from buildings would be more than justified. May I suggest in passing that the
prevailing housing shortage everywhere, not only in respect of Government housing
but also of general housing, can be satisfactorily dealt }vgtp only by a special ngldmgs
organization in every State vested with the resansxbxllty for the construction and
maintenance of all administrative buildings required for G'overnm.ent purposes and
residential housing for Government servants, and also for industrial and subsidized
public housing now being administered in some States by a separate Housing
Department. In short, let all buildings for which Government is in anyway respon-
sible go together. In any case let us separate roads from buildings.

i ake it clear that the road component of the Communica-
tions V%’i:go 1;{1(3)11111560536? all roads, down to and including minor district roads and
excluding only village roads, which should be left to the Gram Panchayats, Taluka
Local Boards and other local authorities. All major district and other district roads
now vesting in the District Local Boards should he immediately provincialized, It
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is our uniform experience that with fow exceptions District Local Boards aro utterly
incapable of maintaining—1ieave alono expanding—the roads in their charge, and the
provincial roads previously vesting in the State P.W.Ds, and later transferred to the
District Local Boards in pursuance of the principle of decentralization have generally
speaking deteriorated and in some casos been virtually destroyed. T insist on such
decentralization of road administration when we are aware of its disastrous conse-
quences is to confuse means with ends, and to make decentralization an ond in itsclf.

With a view to evolving and ensuring the vi
national policy relating to Transport and Commun
an All-India Transportation Board be set up co
non-officials who will deal continuously and competently with the problems
arising from the needs of transportation as an integrated whole, i.e., from the
standpoint of the highway, inland waterway, minor port, etc., and of the
vehicles and craft using them. This body would advise the Central and State
Governments with regard to all matters connected with the dovelopment of highways,
waterways, minor ports, etc., as well as transport development and scoure as far as
possible co-ordination and uniformity of policy between the various States in regard
to these crucial and inter-related matters, Such a Board should exercise primarily
advisory functions, but in order that jt should be really effective a certain amount
of executive authority would also have to be vested in it—as for instance, the
authority to fix priorities in regard to construction or development schemes financed
wholly or partly from Centra| Funds. Iam glad to note that o step in this direc-
tion has reeently been taken by the Government of India by forming—

gorous implementation of a
ications, I would urge that
mprising officials and expert

{1) Transport Devcloprhent Couneil.

(2) Road and Inland Water Transport Committeo.
(3) Central Transport Co-ordination Committee.
The States might

also profitably set up similar Transportation Boards
within their own boundar

108 to exercise the same or related functions,

T have dealt so far with departmental organization and road administration.
Considering next, the question of the actual planning and execution of a road pro-
gramme, an cssential requirement of economy is that the dimensions and details of this
programme must be carefully determined well in advance and preferably fitted into
the State’s overall Five-Year Plan. There should then be no doparture from thig
programme except for the gravest reasons. It is a matter of common knowledge that
road works are often budgetted for which have not been properly investigated and in
respect of which no plans and estimatos exist; and engineers are often pressurized
into executing such projects at breakneck speed morely to ensure that the financial
appropriations are expended. Any surrenders of funds are regarded as o catastrophe

i with the laudable intention of avoiding waste

ing commended for their good stewardship of
avour, if not branded ag incomypetent,

through frantic haste, instead of be
public funds are often viewed with disf

The attainment of fixed targets either of expend

not be at the sacrifice of the quality and cost of the amenity provided. Real pro-
gress in road development must, in our country, always mean getting maximum
value for money. Incidentally parochial and regi

once and for all, when the p

iture or of road mileage should

> engineer’s plans, infructuous
‘ ' The engineers are also, to their dismay,
disputes and jealousies and their morale can be seriously

expenditure and general waste of funds.
often embroiled in loca}

affected in consequence,
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e is framed after due investigations and proper field
But %VGEhWhe;&aIr);ziggx? I:;;n detailed plans and estimates and after all conflicting
suryeys ?11'.1' g (im,lx)ro pbeen reconciled, there still remain cher causes of waste .and
Feglon.al . MmThe first is the still widely prevailing practice of basing road design,
1nefﬁcxenciyf. the design of subgrades and wearing surfaces, on purgly empirical rules,
p&rmuf]ﬁly dating to the time of Telford and Macadam ! There is no room for rule-
S b emd empiricism in modern engineering. Subgrades,' pavements and all
of thum t le a highway are susceptible of being scientifically designed and should be
S ::io When even small countries like Italy, Turkey, Greece, Israel, Syria and
E, des.tlgnz bt rational methods of design and the most up-to-date technique of
cch’;lysrilsruciigx}: we(should not allow a big one like India to lag so hopelessly behind.

lific source of waste is the primitive methods gene_ra.lly adopted

in theAé]s:?:truaﬂguf of modernized road surfaces. A reasonably efficient mettl}lod 1;
dopted in the construction of cement concrete pavements, but asphaltic carpets an

" Ealtic grouts are even today laid by such antiguated techmqups,_ involving the use
a‘E'[;Jhe crudest and most rudimentary plant and machinery, that it is my belief tl}ag it
y ever possible to derive full value for the money spent. Quality eontrol, whick ;s
1s nessential in dealing with asphalt as it is in dealing with cement, is only possible
%n the mechanization of the whole process of carpet making, from crushing of metal
dan to mixing, laying and finishing of the road surfa.c-e. Tl}ls is one ((zllea.r case
where capital-intensive methods must be preferred to labour-intensive methods.

i to the most important factor in the efficiency equation, viz.,
th enbix::gll‘y ghecolgla?n on whom falls It)he responsibi]ity' and burden of ’plannmg,
N t gct;in ‘and maintaining our road system. Considering the engineer’s pivotal
congt;u iﬁ the country’s struggle to pull itself out of the morass of stark
Dot ;)n and want in which the bulk of our population is engulf.ed, it should
ggv:lt)‘us;ldantly clear that we must attract some of the best talent in the country
to the engineering profession. It should be eqyally c[ear that after recrult&
ment, Government should endeavour to n.mke its 'engmeers_ contex}ted” and
thl;siastic workers determined to keep their appointment with dgstmy an
ol their part with all the skill and courage and fortitude of which they are
playbl ¢ Bft what do we find? The Indian Service of Engm_eers, to wh}ch all
capa'tr&ent ceased after 1932, has practically died out, and both_ in 1:,h.e Spates and
recméentre we have the so-called Class I cadres showiqg wide disparities in emolu-
tﬂlentss and conditions of service between themselves and given pay-scales and a status
!Jxlliompa.rablv lower than the pay-scales and status enjoyed by the Indian
iAdministrat'ive Service and the Indian Police Service,

i ities in emoluments, status, and prospects are startling_. .As an
Xam ']I;heirini(rllzag: ltfﬁe llgrgeer States, there are 43 Collectorates and 6 Commissioners’
%ivis?on’s. The number of posts available to the mengbers of the 1.C.S. am}ll.lé.vsv. %e
Heads of Departments, Secretaries to Goyt., ete., is 36. In t?tlal 'cz.se of tte .n .01.
which comprises 161 Divisions and 23 Circles, the nu_mbe;' of higher posts, none
which goes beyond the status of Head of a Department, is only 4.

i the time is overdue fo;
been repeatedly urged from this pla_tfor{n _tha.t E
vivh{tj ‘ll:li:‘: Ir?dia,n gerviceyof Engineers and putting it in all important respects or
5 ar wgith the I.A.S. and I.P.S. It is only the prestige and the prospects . attaching t:
6 ph a Service that will provide the needed attraction to the best talent ; moreovelx: i
?: (:)nly an All-India Service which might be expectgd to densure :ox;:nﬁgxigl of) I?i‘; ;33
i ibi ter independence o G ) i
and enable its members to exhibit grea . ) A Jptaior
i i i to the State Services—an important consider
than is possible with men belonging Tiops—an mportant consideratio
i in mind the possibility, in fact the probabili ¥, in the
;Jfoﬁ:ilc):?;;nri?;? holdigg power in different States or in the States on the one han
and the Centre on the other.
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In the First Five-Year Plan as also in the Second Plan now under way and
undoubtedly also in all future Plans, the engineer has been, is and will be responsible
for spending anything between half and two-thirds of the financial appropriations
made under them. On more than one occasion, the Prime Minister has stressed the
pre-eminent importance of the enginecer and scientist in the context of these
Plans. Speaking to a meeting of the General Services at Kurnool some years
ago, he said: i

«The person who is important today is the engincer, the scientist and tho
technical man. The fact remains that the type of specialised work like that of the
engineer or scientist is becoming more and more important......... the future of the
country will depend more and more on them rather than on the administrators,”
More recently, he mentioned that in Russia the scicntist and technician are ¢ troated

as demi-gods’’.

The present Union Minister of Transport and Communications, Shri
8. K. Patil, has paid frequent and handsome public tribute to the engineer and
during his Inaugural Address on the occasion of the 52nd Meeting of the Indian
Roads Congress Council held in Bombay last August, he announced Government’s
decision to institute four additional All-India Services, including an Indian
Service of Engineers.

At the same Meeting of the Council I urged the adoption of Mr. Paul Appleby’s
suggestion that there should be only one Civil Service for the whole country, and
that administrators, police officers, engineers and others should all belong to dii’f,erent
branches of it. This will automatically ensure that the Dbest talent in the country
will find its appropriate field freely, without differences in pay and status tending to
restrict them in their choice that they often do at present. I would urge Shri Patil
to press for such a combined Civil Service based on egalitarian principles
relating to status and emoluments governing all its branches.

Another important measure for securing cfficiency and speed is the organisation
of charges. To begin with the worksload and responsibility devolving on cach Officer
must be such as he can carry without blunting his capacity to think out nower and
newer organization and methods. Judged by this standard we shall have to increase
very considerably the number of Superintending lngincers and Chief Enginecrs nolw
employed in the different States.

At the instance of the L.R.C. a special Committee of Chicf Engincers h
examined the question of worksload and suggested norms for the differ g > nas
and I would urge the Centre and the States to apply those norms to their
organizations. It can mever pay to drive these men beyond their capa
name of economy. : p

ent charges
engineering
city in the

Then the old basic structure and pattern of P.W.D. orpanizat;
territorial charges, is outmoded and outdated, and should now beg(:(ralslt?ra:x?t?a?l’ na,nllely,
maintenance work. All planning and construction should be or ra,nipl(;rey to
functional or specialist basis. ganised on a

Lastly I come to the question of the relations betwee A
nization and the Secretariat or Ministry. Not long ago then Cthhi:f 1&%:?00{' orga-
State used to be the Secretary to the Government also gineer of a

. ! and tk :
to co-ordinate both the technical and administrative aspects olfu:h}claagotr}]:e FOI;_P;;S::EIK

was responsible. The position has altogether changed to Wioe Ta L
now completely Qisa,ssociated from the Secretariat gnd hi;l{;))l’t;.ce'l;}}llf:r%h}‘lef ]l;ngmeer is
up by non-technical Officers, At a time when our entire energy shoul&?b-ee(rll' o
towards the rapid development of the country, it is absolutely cqscnt-(l te irected
fullest encouragement and support to scientists and technical pers‘onncll"L T;é;lg:cite
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tariat being the fountain head of authority, must include suitable scientists
and technical men who have a flair for administration. An administrator
without an appropriate technical back-ground will suffer from the serious
handicap of not being able to appreciate fully the finer points of a technical
proposal, and this is bound in the long run to hamper seriously the country’s
progress. The Secretariat must, therefore, have suitable scientists and techni-
cal persons for all the main branches concerning developmental activities, who
should be vested with full authority for dealing with their subjects and for
tendering advice direct to the Ministers.

Before requesting you, Shri Rajyapalji, to inaugurate the Session, permit me to
pay a well-deserved tribute to all those official and non-official associations and indivi-
duals who have done so much to advance the cause of road and transport development.
All my predecessors in their Presidential Addresses have made out well-reasoned
cases for greater Government interest in road development. Though it is somewhat
invidious to single out any, T must commend the Addresses of two immediate pre-
decessors, Sarvshri P. L. Varma and M.S. Bisht, to Government’s special attention.
In Shri Bisht’s Address particularly will be found a masterly analysis of all the

factors affecting the problem.

I would also like to pay my homage to the I.R.T.D.A. for the yeoman service
rendered by it for more than a guarter of a century in keeping road problems and
transport development prominently before the public eye and jogging Government’s
elbow repeatedly. The time and attention devoted to the good cause by men like
Shri B.V. Vagh and Dr. F.P. Antia have been invaluable. I am sure that there are
other men equally willing and capable who would gladly follow in their footsteps and
further the same cause in an official or non-official capacity, if only Government
knows how to enlist their co-operation. The present Union Minister for Transport
and Communications has the perspicacity to view the problem steadily and view it
as o whole and the dynamic personality to provide the inspired leadership that road
and transport engineers are impatiently awaiting.

DEFINITIONS OF HIGHWAY ENGINEERING TERMS

DITCH: A trench cut in the ground for the purpose of receiving
and conducting drainage water.

DRAIN: A conduit or channel, either artificial or natural, for
carrying off surplus ground water or surface water.
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INAUGURAL ADDRESS

By

His Exeellency

Sr1 BHIM SEx NAcHAR

Governor of Andhry Pradesh,

Hyderabad, 7th Jannary, 1959,

Mr President, Ladies and Gentlemen,

IT gives me great pleasure to be here this morning in tho midst of
enginecers from all over India and to inaugurate the 'Fwenty-tilir(l
Indian Roads Congress. 1t ig gratifying to learn that, during the
your Congress has discussed as many as 205 technjca) papér >
on subjects of road development in India, fixed many
to geometric and other (ieatures of road construction an
a code of practice on bri ges and bridge s yecificati ; . )
tees to study detailed aspects of various trechniCa,l (I))I;Z’blt'r‘llj»priogltetﬁ nlumy commif-
the Sub-Committee appointed by the Roads Congress o consid ; m; bo kno.w that
evolving an improved design for bullock-cart Wheels 50 as to im )\mvert}t e subjeet of
the carts without increasing the tractive effort of the buliocky Innd 0' bae} Im.y-lou,d? of
to decrease the destructive effect of the bullock-ca,rg wheels on ythu ro:d: u]al::.u::rog:;(;

a design which has been accepted by the Trans . A
ment of India. port Advisory Council of the Govern-

distinguished
Session of the
23 yeurs of its life,
$at ity goneral session
oad standards relating
maintonance, published

India in general, and Andhra Prad

esh in particulay, g ) .
matter of communications. While the average density of, lro:g:‘;rs‘&z;e.lo])edl 1'nhthc
13 a8 llg HY.)

3.00 miles per square mile in all Western Countries, it ; o . _

The part played by roads in the economic deve]épi:l;tm:)lfyaocfr) mile in this State.
emphasis. Ina predominantly agricultura] country like oypg o untry hardly nc(.\,(ls
its length and breadth, and feeder roads interlac; . brunk roads spanning
outlet for the produce of the villages, are facto Z and providing an
In the past our road systems were built to meet le economic value.
tration rather than to promote the economije de
obvious that if we have to make full uge of our nationa] resour: T Tural areas. It is
co-ordinated manner and derive maximum benefits, it ig necess ®8 1n a balanced and
ment is planned so ag to extend transport faciljti b that'roud develop-
the launching of the Five-Year Plans, motest villages. With
to take into account the great industria) Plang haye necessarily

and agricultura] )
in the country and the increasing volume development taking place

of internal traffic,
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The necessity for the expansion of routes on _a nation-wid.e scale brings
in its train the necessity for the pooling of experience of engineers from.all
over. untry, the setting up of standards for roads, and for evolving
e thedc(;)urab{ej methods of road construction. Much as we may desire that
cheap aln ent of our country should proceed rapidly, there are limiting factors,
the (?eve olp mour inadequate financial resources, and there is, therefore, great need f?r
particular yIt is also essential that there is no wasteful expenditure and no delay in
economy. at any stage. Economy in construction and design and use of ava..ila..ble
T:::luxt;:}r;erials without detriment to quality, would help considerably in bringing

down costs.

In your illuminating address, Mr. President, you have rightly sbre:ﬁled :;112
need for a well-planned, well-built and adequate ne.t-work of roads cox:snec ing e
villages with towns and cities. India is a land of villages, a,fxd about 8 b?ﬁr (:;m o
our population live there. 1If the economy of our country is to be' stabilise ,f o
future road pattern of the country must not only meet the.requlrements (; e
towns and cities, but also subserve th.e needs of. the growing ecfonlc:my o d:l;:
countryside. It is essential that the initial a:n.d maintenance cost o tk ese zoa .

ithin the resources of the local authorities, the more sc because un er the
o ity Development Programme vast lengths of village roads are being cons-
Comm:m't}l; contributions from the public in the shape of materials and ¢ Shramdan *’.
tPl;O_flie (;:-;wing up road plans to link the villages, it is, therefore, n.ecessary to
y lle(:nber that our bullock-cart will continue to play an important role in the ru.ra.l
;Zf)nnomy of the country. I trust that the Roads Congress would pay special attention

to this aspect of the problem.

From the papers given to me I find that the Indian Roads Congress has been
continuously urging the Government of India to ac?ept the proposals for 1“11,9 dest;a-
blishment of non-lapsing funds for highways, both in the State and Centra: udgets,
and for the establishment of an independent Roads Board to co—ord.ma,t;e road
development activities in the country. I hope th.ese proposals would receive sympa-
thetic consideration from the Government of India.

T am glad many of your Sub-Committee.s are actively engag.ed in research
studies relating to economy in designs of various structlfres, tourist tra.l?ilclz, ete.
I hope the Congress, which has over l,7(?0 road engineers as its members, will grow
from strength to strength and continue its useful work.

1 now have great pleasure to declare this Conference open, and wish its delibe-

rations every success,

JAI HIND!
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MESSAGES

Dr. RAJENDRA PRASAD,
PRESIDENT OF THE REPUBLIC OF INDIA

HE Indian Roads Congress deserves to achiovoments in
improving the network of road communications in Tndjy, It }m; 'Lh(; Inl ‘zn H':]l.
considerable success in cevolving bettor and legs expensive rnct]‘l()(lg .O;F l:(n l lb .[‘;’,l h
with a view to utilising indigenous resources to the maximum I bnood i ( .;llu ams
what good roads and reliable means of transport mean for o vast countr l}‘f‘;{« ;' ‘;ﬂy
Therefore the task with which the Indian Roads Congress is grap i Yr 'l of 1 \l'&{,
national importance. S grappling is of grea

be congratulated on ity

On the occasion of the 23['.(1 annual session of tjye Indian Roads Congresy, 1
send it my greetings and the best wishes for the successtul conclusion of the forth-
coming Session.

SHRI JAWAHAR LAL NEHRU,

PRIME MINISTER OF INDIA

STINT y wishes to the Segq; .
I SE}?;E! irzyﬁ§3ggabad. o the Annual Session of the Indian Roads Congroess to be

Roads are of obvious importance in any scheme of deve
But in India we have not only to make good roads but alsg (»f.(_,
not mean that there should be a conflict between the tw(, she
to use local material which is good enough for the innumoi*am
have to make. I hope the Roads Congress will considor 11,

lopmont of 4 country.
cap roads.  That does
Wo ave to dovise nmeans
blo village roady that wo
S aspect of the mattor,

A very great part of our expenditure on

vork Whethzr&'it 4 II-oa,ds L buildilngs. N 1 development goes tow

Rt 1 ards construction
1LY saving on this would 1,
our development programme.

elp us to enlarge

SHRI S. K. PATIL,
MINISTER OF TRANSPORT & Co

MMUNICAT] 3
GOVERNMENT OF INDIA oS
am very happy to learn that the Indian Roads ¢ i ing i
I I vy Lappy to earn that the Tnd ongress ig holding its next annual

I may not ) i
deliberations with keen interest. y e with you, 1

shall watch your
I had the opportunity to ina

ugurate the meetin gy o
where All-India Road Development Plan wgqgq disﬂf::(}lg&;nfd}’o;vl;-C}(l)uncnl in Bombay
now been finalised. Let us hope that thig plan will be » ich, I am glad, has

Successor ¢

Nagpur Plan and will sec the country’s ho ions in the

. pes and aspj
development fulfilled in the course of the next 20 )’ealz':&t
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i is modern era can afford to negl‘ect its roads.v India, standing

i o co?llxzr%,hlrr:as?lgfdn(l)f a great industrial revolution, needs the devc_elopment of

T l; d?ﬁ? t?hl; more—not only to link up towns and cities but also to provide access to
:ﬁ: f?mr-ﬂung villages in the remote country-side.

i i i lving a scientific
hat your Congress is devoting attention to evo
roa,{:ha‘t;lz)1 tlﬂagr:blaém};f road development in the light of recent advances made
?I?It)'.he techniques of design and construction of roads.

T wish the Session a great guccess.

SHRI RAJ BAHADUR,

MINISTER OF STATE FOR TRANSPORT & COMMUNICATIONS,
GOVERNMENT OF INDIA

. . . . tv-

i n sending my greetings and good yvlsbes to the TYven y
I H?h\:gl {i\ri?ﬁ;glleassezﬁo; of the Indian Roads Congress which is now meeting in
Hyderabad.

of a country is a safe index of the level of its development.
Th Tlr:ﬁqli{oo: (?lu;qc{, sitr(:xrgrovement of yRoa.ds are the sureat key. to all progress. Roa_.ds
; exp(b is of civilization and harbingers of prosperity. It is m_mpossxble to conceive
o ramme of economic development of a country w'lthout an ad:equa,te
of e prgfg road-communications and transport. The question of expansion of
prOVlSl'o?' network of our roads in our country has, therefore, agsumed a vital
Phe ortn mgin the context of our growing economy. The answer to this question }fa.s
lmpor}:anc_eshed by our Road Engineers. Development of roads has to keep pace with
o be “rmlin needs of transport, both for industrial development and rura.l.economy.
g%h:az};pa?:als% essontial to promote cultural and social bonds between various parts
of our country.

ith pleasure the great contribution already made by the Indian .Roa,ds

C quSnc}t;;a ‘;:omlc))t?ng the growth and development of. all types.of roads in the

ong{;‘x and in disseminating the know-how on the subject. 1 wish the delegates
Z(t);chLd?’ng the Session of the Congress the best of success in their deliberations.

SHRI HUMAYUN KABIR,

MINISTER, SCIENTIFIC RESEARCH AND CULTURAL AFFAIRS

lso
erely necessary for movemen't of_men and good.s but t:,hey have a
ROAlzgvzléeo?lgtorfnthe }érea.test factors for civihsahox_l by promoting q‘uxck movement

f -dpas They help to unify the country by bringing different regions into cloger
gon't:cts' with one another and simultaneously they offer each region the opportunity
to develop along its own lines.

ian Roads Congress will be rendering real service to new India if it

d Tv?:e ﬁgtl}?gds (;or consgruction of cheap and durable roa.ds: A good.dga,l of

soio 'eﬁ work has been done in the Central Road Research Instxtute. an_d it is my

smentlhct the engineers and road builders assembled at Hyderabad will give proper

hz&;:ioz to the results of such work and utilise them at first on an experimental
gusis and then increasingly on a national scale.

————
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SHRI'SRI PRAKASA,
GOVERNOR OF BOMBAY

am very glad to learn that the 23rd Annual Sesgjon of th ;
is to be held at Hyderabad during the comi a(r}u} 3(11{:2 ?L {Zg":ds Corlx)g,::ezz;
highway engineers are likely to attend the same, ’ trge numbe

The problem of communications is a vory i
with our developing economy, it has acquired still preg i .
are not at all satisfactorily served by roads, an Rrester ;;:‘J:gr?mclﬁ fort}us. W;{\
movement of men and goods from place to place, Therg are mt;‘n l(ll?f(ﬁemlt.‘ 10 .qu;;} ¢
way, but these have to be overcome ; and engineers ean hest, help is to dc(;1 x(:% o
1 earnestly hope that the engineerg assembled i
to take decisions of a practical nature, so t] i the
and needs of our people, we might have g
bringing peace and prosperity to our peaple,
consolidating of our national unity,

She Congress will he able
lmt rogard being had botl to the means
zr%er and still larger notwork of roads,
Aad helping in the strengthoning and tho

I send my warmest good wishes for the succeg

and happiness to those who are participating in the 8 of the Congress, and all health

same,

SARDAR PARTAP SINGH KAIRON
CHIEF MINISTER, PUNJAB

am very pleased to convey my good wj
I the Indian Roads Congross. g Ishes for the ayacees of the 23rd Session of
1 understand that you will co

nsid X
which will be the basis of Third-Five or 20-year Rcsxd Plan during this

Year Plan ‘for roads, Session,
Roads are of vital importance jn the o
and I hope that a comprehensive and balan

Pening and dovelopmont of the country,
areas will be framed.

ced Programme o Serve urban and rural

I lay particular emphasis on village re, ;
astic about road dovelopment and are ev%n p?ggéroéi} r;\;rﬁg;} lagfés hro Yoty onthusi-
Dan” and free gift of land. It is hoped thyt greator g} ret' 2 i Dy Shram-
construction of village roads, in which poeion will be mado for

Central
villagers are co-sharers. Whenever my Mini Government, Stape Government and

28

Rovi 1"0)))%12\‘1"}/ 1959
. Sow
fentians Monthly Roview
Franspord Clomniesita

VOTE OF THANKS

By
Suri SUJAN SiNay,

L \ o
Vice-Progiddont. Indian Rouwds Congress

: ies and Uentlemen
Vour xcellency, Ladies ,

‘ His Excellency, the
. . ; wasure to proposs a vote of _thanks.t;o‘ ixce e
[T gives me frcifrgﬂ%}z‘:iesh w‘}m iIn the midst of his muimfatmous affairs and dut(:es
f{overflOl‘ 0{ snéeen kind enough $0 spare time to be present in our mzdstttovlygﬁ:g%k;
Ottthslwgigxe‘dlgesqion of the Congress, It also pives me great pleasure to
rate the ness

amongst us Her Bxeellency Shrimati Lalita Sachar and thank her for her kindness in
amongst us Her 1 ; %b., |

gracing the occasion with her presence.

2

Vote of thanks by Shri Sujan Singh, Vice-President, 1.R.C,

: . in having the Heads of the States to inaugurate

We are S“;gal%; 1yrivfeo; Z‘énriﬁlélll‘lglrlgze:x;gr1d brilliance ta our functions in addition

our Sessions an “nt éfmd inspiration we get. You, Sir, have been at one time at

to the cncourageme one of our northern most States which wnder your guidance

the helm of a,ﬂmris “; rogress  particularly in the shape of great engineering warks

h?s sz}en ngﬁfgéo‘l‘ihikr% Nangal project and in the building of the new city of
hike the ¢ ARV

20
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making this exhibition w  vreat  suceess. The Minister accompaniced by the
President. TRC then went round the exhibition.

The exhibition which was tastefully Laid out depicted the varions teehnigues
used an road construetion and included maps and charts pertaining to roads and
bridges, models of bridges and machinery used in voad construction,

Viarious  Government Departiments and  firms dealing  with  road lmihl_in;:
materials and machinery. scientific instruments, et participated in the exhibition.
The Andhra Pradesh State show with a chain of stally dominated the exhibition,  In
brief the participants in the exhibition were

STATE AND OTHER GOV'E. DEPARTMENTS
Andhra Pradesh, Highwavs Department

Bikar. PWD

Bombay, PW D

Madras, Highwavs Department

Mysore, PWDH

West Bengal, Road Development Department
Army Headquarters, K-in-(' g Branch

Central Road Rescarch Institute.

FIRMS
Associated Instrument Manufaeturers (India) Ltd.
Burmah Shell Ol (o,
Gannon Dunkerley and Co. Tid,
Larsen and Toubro Ltd,
Marshall and Sons (India) Ltd.
Millars' Timber Trading Co. Lgd,
Standard Vacuum 0Oil (o, Ltd,

William Jacks and Co. Ltd.

OTHERS

Conerete Association of India
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THE VOICE OF THE PRESS

We publish below extracts from leading articles regarding the 23rd
Indian ;{ol':lds Congress Session which appeared recently in newspapers all
n

over India.
« The Mail”, Madras, January 9, 1959.

*k *% ok

estions made by the President of the Congress, are
Some of .gﬁﬂ;ﬂi‘. ‘g;ggthe Government, as steps towards co-ordination of an
yvorthy of conséct of the country’s development. The proposal for an All-India
important Ba. sPrd and State Committee is a variation of an earlier suggestion for
Transport :&t the Centre exclusively for transport, with each State having its
8 departmeﬁ- a:str handling all its aspects. With such a set-up, at the Centre and
tl‘ra.nsporﬁ ‘n.lt isyfelt that there should be greater co-ordination and uniformity in
in the State:, lnd it is natural that communications should be viewed as a whole
development, ase arate problems for each State. In regard to taxation, and the
r“ther.thanfa&xeg and centralisation, there is likely to be strong opposition from
i here the levies vary so tremendously, and different levels of dependence
the States, Z‘!’ze taxes which are levied. In Madras, for instance, the rate of taxa-
ate laid on high, and could reasonably be reduced, to help in the development of
bion 18 mg,t gY,et; it is reasonable to suggest that even in this respect there should
road tmnspiforhxity. The issue of the taxation of cart traffic is an old one also,
be gom;un resulted in the past in many acrimonious differences of opinion, but
Whl;:th is isot unreasonable to say that the benefits which are bestowed on this
¥etm of traffic by the improvements made from payments made by other
fg:ms should be, in some way, paid for. That there is need for more and
better roads cannot be denied, that these are to play an Increasingly important
art in the development of the country is accepted, and yet it will be incon-
? us to spend so many more crores on roadways and not make provision,
gruol and in time, for the production of the vehicles which are to use them,
amply the largely increased volume of produce of agriculture and industry. It is
g:sg;?gl that a high and continuingly advancing level must be maintained, and
a proper balance retained.

*% . *% *%

¢ The Times of India’’, Bombay, January 9, 1959,

as very dutifully fulfilled this ritual of deploring the failure
& dng'tlbl?;;mt?;av:egn ach{evement and objective and has in addition offered - -
ome T ovocative suggestions. All of these might not be acceptable bus certainly -
i areful consideration. He very pertinently asks why bullock carts which
gggez‘l\]f: rf)a ds as frequently as other vehicles and damage them to a greater degree are

ibuti wards the construction and maintenance :
exempt from even a token contribution to

llock carts are admittedly far from affluent but the same
of.roads ; 1;300??111?!}93. fml;: :;d the average consumer both of whom are Bubjyct
might be :a. of taxes. Bihar has imposed a registration fee on bullock carts ranging
}'.o avaﬁ?zyto Rs 12 per year according to the area of operation and there is no -
rz(;l;:m why other States should not follow this example.
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The cost of the new plan is estimated at Rs 5,200 crores which involves an
annual outlay of Rs 260 crores against an expenditure of Rs 50 crores per year in the
current Five Year Plan. The gap of more than Rs 200 crores is a formidable ono
but the advantages of a network of good roads throughout the country are such that
an allocation from the general revenues would be fully justified. Once a beginning has
been made in developing roads and road transport it is possible that rou?l construc-
tion projects might become self-financing and to this extent contribute townrds
reducing the gap between the current outlay and what iy required under the new
plan. The necessary degree of efficiency can be maintained if cach State administra-
tion is given the services of a roadways authority as has been repeatedly r(-coml.n(\;%
ded by road experts. ’ ’

o o Aok

“The Deccan Chronicle”, Secunderabad, January 9, 1959

We have in India four categories of roads, national hie . .
ways, district roads and village roads. The national highways I;l:\h‘zlt(\ sr’msﬁitfc. lh.'l‘.’é"
of the Centre and others that of the Stute Governments. When ‘ull“trl ’ \‘tl ll.l ‘z
are put together one is staggered by the fact that thero are nearlv twol‘;( roat :
miles of missing links and over a hundred missing bridges on th()‘ higl wil?usmé(o
mere lengthening of highways and by-ways without making thom &l/]_wg(.,\':lﬂw‘_yu. ..h
and their surface enduring will be of little advantage. The mnnmm'_‘t'mr} y(‘)}(u..
expected to pay for good and bad roads would want every missing milo lofy w “l(ll} 'n;
and cvery missing bridge built before making fresh plans for expansion 'l‘; 0‘“) :“1(
Congress, which is an important body of experts should be taken i];t“ ’ p 110‘ m‘wl(,s
the Central Government, and its advice availed of in thege matters confidence by

%ok KX
*x

‘“The Statesman’, New Delhi, January 9, 1959

The harsh fact is that for two decados now th
transport has been hindercd by Governments, At ﬁ:s(tl(;‘:n(;{(\:vr)nm:n‘senf tgo‘""d” and road
inescapably, it is shortsightedness .and inertia. There iy *“K/a ' ro ul) reason, now,
action. Taxation is not only prohibitive but uneven and the rg;-o "lﬂlc 'y ks it
other ends ; roads are built but bridges frequently overlooked 'pn 1 eeds aro fhvcrtcd to
are delineated in detail, then shelved ; the freer movement /oi t( mll(mf_xtmtxvc reforms
but not permitted ; commissions and committees are announcedn}l)c 8 is recommended
before they are appointed. 1In 1943 one of them e . Bt ;)lt years may pass
trate to the villages. Today, 15 years later, more than 62 per ce lzsesf should pene-
is unbridged, unsurfaced and unfit for heavy vehicles, The r"blo road-mileage
only roads, but vehicles. It_ has been estimated that to I;i;)t t?m mvolves not
available for road transport in 1960-61 will require 60,000 16 goods traffic
likely to be available. Passenger vehicles are similarly below Ir(\lorc
rate of production 11,000 buses are likely to be added to the Oxf}eg' S.
But 40,000 are required. > existing ]

trucks than are
At the present
cet by 1960-61,

None will dispute the contention of Madhya P ,
agricultural country like India road transport * i 3?ane”s‘2?§,si‘b? (
Even today despite every discouragement, almost as many peo 10 ¢
by rail and pay more for it. The appalling cor people

. 1ditions ¢ o
them as patient, hardy and courageous people. They desgr{'f(?ﬁcht

sovernor that in an
economic value”.
ravel by road as
they submit stamp
ter treatment.

Hox *k

qox

36

1;t‘u.nsport-Communications Monthly Review

February 1959

THE TESTING METHODS IN VOGUE FOR
EVALUATING THE BEARING VALUES OF
SUBGRADE SOILS—A REVIEW

By

H. L. UpraL & BuuriNper Singu®

(Continued from previous Issuc)

North Dakota Cone Test

General

THE test was originally developed in
North Dakota and was used alpng with
CBR test in the design of flexible pave-
ments. When a solid cone 18 loaded, it
gets imbeded in the m'aterlal. The bear-
ing value of the material by this method
shall be obtained by (.11v1dmg the total
load by the cross-sectional area of the
cone at the surface level.

Brief Description of the Test (17)

i he test consists of measuring
thf;)l:rflt};rition of a steel cone (half angle,
7° 45') into the soil under & set of incre-
ments of load. The test 18 made directly
on the soil layer, of .whzc_h the bearing
value is needed after trimming t}lo test area
to level. Loads are applied in increments

such that the total loads on the penetrat-

ing cone are 10, 20, 40 and 80 lb suc-

cessively.

rth Dakota Cone method of de-
sigrlt‘lheisl\h;lso an empirical metho"d. In
evolving this method Boyd (*7) has
tested a number of roads both good and
failed ones in North Dakota under the
existing conditions of climate and traffic.
After thus testing several roads, the re-
sults of bearing values obtained for vari-
ous roads were plotted versus their thqu-
ness and from the plot on log-log ba.sxs,
the curve separating most of the failed
roads from good roads was expressed as

65.7

T = 0388

Where 7' = thickness of construction in
(ins.)

and U = cone bearing value in (lbs/sq.
in).

The prevailing traffic in North Dakota
was of the order of 5000 lbs wheel load
with a tyre inflation pressure of 70 lbs per
sq. inch. This method also provides
means of converting the thickness of con-
struction given by the formula to a thick-
ness for other wheel loads and contact
pressures. To a limited scale this method
has also been used in the State of Madras
(*®) in India.

General Limitations of the Test

1. Due to being easily portable, less
time consuming, less expensive and hav-
ing more of the simplicity, this method
enables more frequent tests to be made.

2. This test gives good results only on
fine grained cohesive soils. A little piece
of stone may give rise to erratic results.
Many tests have to be carried out to find
the average result.

3. Using this method with the existing
information, it is not possible to predict
the bearing capacity of the soil at satu-
rated conditions, unless the tests are done
in the same moisture counditions in the
field which may not be possible in most
of the cases.

4. Under the conditions and limita-
tions when tests were conducted by Baker
and Drake, (1%) it was found that designs
based on this method were successful
with 83 per cent probability.

s Central Road Research Institute, New Delhi.
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Sthear Tests (17,2771} to determine
the structural strength of soils

General

The three common methods of shear
testing are Dircct Shear Test, Cylindrical
or Triaxial Compression Test and Torsion
Shear,

The principle of all these tests is that
the structural strength of any soil depends
upon its value of cohesion and angle of
internal friction. The shear strength of
a soil iy its maximum resistance to shear-
ing stresscs and when this resistance is
exceeded, failure occurs. 'These tests are
made to determine the values of C & ¢ to
be used in an empirical formula proposed
by Coulomb.

N=C4N tan @ ; in which

S = shearing strength in 1bs/sq. ft.

(! = cohesion in lbs/sq. ft.

.V = pressure normal to shear plane, in
Ibs/sq. ft.

¢ = friction angle of soil

tan ¢ = p=coeflicient of friction.

The use of such tests as Direct Shear,
and Triaxial Compression is an indirect
method of determining the bearing
strength of sub-grades. The results of
guch tests are substituted in a theoretical
or semi-empirical expression for the sup-
porting power of soil.

Hawthorn (*2,) Housel (*3,) Palmer and
Barber (**,) Barber (*?,) Spangler (*°))
Glossop and Golder (*7) have used th’e
shear tests to determino the bearing values
of sub-grade soils, consequently to be
used in the design of the flexible road
pavements.

General Limitations of these tests

The shortcoming of all Laboratory
Shear tests is that none of them gives true
information on the effective strength of
" goils in the field, because in the laboratory

it is very difficult to simulate true field
conditions. Further work is needed to
explore methods to simulate true fiold
conditions in the laboratory; otherwise
sometimes the results may prove to be
very deceptive in their application,

Fobruary 1059

A Brief Description and Limitations
of cach test are as follows

Direct Shear test

General

—_— .

o ﬁ:éséeétkenjéys the widest accoptance
o M two' ):LArt' Shear Box tests are divided
nto ]‘[.‘ s, i.e,, 111}(11‘:“!](3(1 and com-
1 y drained according to the drainage

permitted during sheari i
porn 1g shearing of tho spoci-

cmlllslc; il)l-rmt Shear test the failure is
e then}(l. predetermined plane of the
sol, &n(i; lt?l.tr strength or shearing resist-
o and dilreec]tll(;rma'll‘h“ress both being
me ‘ cetly.  The apparatus used
int:):;(i;gdin'glu“l box, divided horizontally
sl o 1alves and contalning a rectan-
subjee%elgl? of the soil. While the prism is
v faed (?a _constar}t vertical compres-
i, a,pplied ém Increasing horizontal force
topplied o the upper half of the box,
i :smg the prism to shear along the
divi g plane of the box. The test is

ade on a number of identica :
using different vertical stress
graph of shearing resistance
tical stress can he plotted
graph the values of (! and ¢ '

1 ypecimens
es 80 that u
against vor-

From the
are obtained.

r
rh ;
o test iy generally used for soils

ranging fr lay

m“’i {)15 ufszetﬁnf c‘l(qs to course sands. It

Do, 191 gravels too, but for that

burpo ¢ dimensions of the shear box
ave to be increased.

General Limitations

(i) JImmediate o
test in the shear
volume conditions

r consolidated quick
box when constant

are required can be
made only on saturated clays, but witl(:

;ﬁ:ite'n:oils it is usually impossible to
pravent consohda_tlon occurring during
g There is a3 possibility of pro-

gressive failure (
. ue to non-uni sogni
bution of streg 1on-uniform distri-

h 88 on the plane of fail
(112521;1 Ot,t' possible to meu.]sure modSllu‘;rgf
the Pgr(laon wort clasticity or to moasuro
specimons, ator pressuro within the

(ii) Exact re i

- production of the feld

:x?:i(::;rxlx?ns 8uch as rate of loading, (}ensity,
© content, und drainage are not
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possible in the laboratory testing, because
the conditions in the field cannot always
be fully predicted or are not fully known
and on the other hand the range of
technique at present vialable with the
ghear box is limited.

Triaxial Compression Test
General

All three types of tests, i.e., immediate
tost, consolidation quick test, and slow
test in all soils can be carried out with
the triaxial apparatus. The measurement
of the modulus of deformation or elasti-
city, the measurement of pore water
pressure and the measurement of volume
changes are usually possible.

Brief Description of the Test

To describe briefly, the triaxial testing
provides lateral support to a specimen
which at the same time is subjected to a
vertical load. It also allows expulsion
of water from the specimen as the test
progresses. A value of total stress corres-
ponding with strain is obtained at regular
intervals. From these data a stress strain
curve is drawn, which in turn is used for
the determination of the modulus of
deformation. A#b failure the value of
both the stresses is known. The values
of C & ¢ are determined by the use of

Mohr’s (19) circles.

Relative Merits of the Triaxial
Test over the Direct Shear Test

Though the Direct Shear Test machine
is simpler and faster to operate and theuse
of a thinner soil sample facilitates rapid
drainage of the pore water from the
gaturated specimen, yeb the Triaxial Test
received preference over it because of the

reasons that :—
1. Progressive effects are smaller.

9. The measurement of volnme-
changes in the specimen are more
accurate.

3. The complete state of stress is
known at all stages during the test,
whereas only the stresses ab failure
are known in direct shear test.

4 The triaxial machine is more
adaptable to special requirements.

\ 89
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While both types of shear tests do
not exactly simulate field con-
ditions, the Triaxial shear test with
its better control approximates
more closely to field conditions
than does the Direct shear test.

S

Torsional Shear Tests

General

These tests are occasionally used as
alternatives to the shear box and triaxial
tests in the U.S.A. A field Torsional shear
test for clays which is likely to gain
increasing importance is the vane test.
In this a Vane, usually consisting of two
blades at right angles is attached to the
end of a rod and pushed into the soil at
the bottom of a bore-hole. The torgue
required to shear the soil along a cylin-
drical surface passing through the outer
edges of the vane is then measured. The
shear strength C of the clay is given by
the expression (*2)

&h | de
= ecem( 22
T "(2 + s

Where r is the torque, d the diameter
of the vane, and » the height of the vane,.
The test is particularly suited for very
soft clays and for sensitive clays for
which suitable compression specimens
cannot easily be prepared.

It has an advantage over the uncon-
fined compression test, in that the
strength of clay at considerable depths
can be determined without obtaining un-
disturbed samples. The results obtained
by the vane test are regarded as being
more reliable because unconfined com-
pression specimens taken from great
depths are unlikely to be truly undis-
turbed.

Unconfined Compression Test
General

This is suitable only for cohesive soils
and for measuring the shear strength
under zero lateral pressure. The appara-
tus is portable and can be used in the
field a8 & measure of in sibu strength. In
addition, it is the simplest and the
quickest of the laboratory methods com-
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monly used to measure the shear strength
of cohesive soils. The test is advanta-
geous over the Direct Shear Test becanse
more uniform stresses and  strains are
imposed, and untike the Direct Shear Test
where the failurc is made to occur along
the predetermined surface, which may not
be the weakest one, the failure oceurs n
the wealkest portion of the specimen.

Brief Description of the
TeSt (10,19"_'9)

The test requires an  undisturbed
sample of cylindrical form, usually of
3 in. effective length and 1.5 in. diameter,
1t is loaded in compression until failure
takes place, cither by shearing on g
diagonal plane or by lateral bulging,
The compressive stress (load per unit
arca) is then the greatest principal
stress, and the other two principal
stresses are zero. The test g mainly
used for undrained tests on cohesive soils
whose angle of shearing resistance is zero
or very small.

If ¢ (the angle of shearing resistance of
the soil) is O then the plane of failure makes

an angle of 450 |- 2 with the plane from

which the maximum principal stress acts.
The shear stress at failure is therefore
equal to half of the maximum principal
stress, and can be written as § — 1/2
unconfined compression value.

General Limitations of the Test

The test is only applicable to very
cohesive and homogenous soils, since the
cohesionless soils do not form unsupported
cylinders. Moreover it is very difficult to
simulate field conditions in the labora.
tory.
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TRAFFIC AND SAFETY

THE WORK OF THE HARMONDSWORTH ROAD RESEARCH LABORATORY

(Continued from previous Issue)

APPARATUS FOR TRAFFIC
STUDIES

Measurements of journey time‘s.and
stopped times. Measurements of *jour-
ney times’ along sections of a route and
< stopped times ’ (i.e. from first stop to last
start) at intersections on the route are
frequently made by filtering a car into the
traffic and timing its progress. An instru-
ment has been developed to simplify the
observer’s task in recording times. The
observer presses push-buttons at each
stop and start of the vehicle whilst
queueing and operates a changeover switch
when the vehicle enters each new section
of the route. The instrument incorporates
an automatic summing feature vzhxch
enables the required stopped times an'd
‘ journey times’ to be displayed on electri-
cal digital counters. These tlmesd are
simply copied on to log sheets a(ril no
intermediate stop and start times during
queueing need to be recorded.

ent of speeds. A compact
tigligzs‘;;‘)zglratus has been developed 1r;
co-operation with a manufacturer ‘to
transitorised plug-in counting tunlllsd
Pulses at 2} ko/s from a crystal c(i)n zo e
gource are counted on three decade ?1 ai)ges,
the whole equipment being powered by a
pair of 6-volt dry batteries.

are measured by timing vehicles
asstfz)}fggspa,ss between a,ccur_a,tely spaécefcé
pneumatic detectors approximately 1
apart on the road. The supply of pu se?
to the counter is started by the passing o
a vehicle over the first detector and
stopped by its passage over the second
detector. Accurate sampling from high
traffic flows is simplified by push-button
control, enabling the speed qf the selected
vehicle to be obtained as it passes over
either of two pairs of detectors.

SAFETY SKIDDING

i Further
Use of accident reports. :
detasilled studies of skidding accidents

occurring in wet weather have confirmed
the usefulness of using police reports as a
guide to slippery sites in need of treat-
ment. In one area studied, nearly 400
personal-injury and damage accidents
were reported in 1956 as involving skid-
ding vehicles. In more than one-quarter
of these accidents skidding was given as
the sole cause, there being no report of
any emergency which had caused the
driver to take action by braking or
swerving. One-third of the skids occurred
on bends, and one-quarter were located in
clusters at 29 sites. Measurements with
the portable tester have confirmed that
the skidding resistance of 24 of these
sites when wet was lower than the
appropriate values suggested in * Road
Research, 1955 ”’; the other five sites had
recently been resurfaced for surface dres-
sed and no measurements could be made.
Of these 24 sites, 22 had rough looking
surfaces, but individual stones had become
round and polished by the traffic. On the
other two sites the surfaces were smooth
and slippery due to excessive ¢ fatting
up’. Al the sites involved some difficult
feature of road layout, most of them being
bends on gradients. Thesge findings
confirm the results of previous studies of
other sites where skidding was frequently
reported.

Standards of skidding resistance. In
1956 a survey was made of 133 lengths of
road in different parts of the country to
assess the suitability of the suggested
standards of skidding resistance put
forward in ‘ Road Research, 1955 » and
elsewhere in more detail 2; the results
obtained have shown that the chosen
values of sideway force coefficient are of
the right order. Thus at 28 sites the
accident records showed a significantly
kigh frequency of skidding in wet weather,
and with one exception these sites had
sideway force coefficients below the
suggested standards. At many other
sites, the suggested values of coefficient
are already being obtained: 17 per cent of
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ordinary Group A installations were pro-
vided in place of very poor lighting. The
results showed good agreement with
those obtained in previous studies, and
the old and new data combined gave the
following pereentage reductions in night
accidents.

Pedestrian accidents 45 per cent

Other injury aceidents... 23 per cent

All injury accidents 30 per cent

There was no firm evidence that the
benefits  differed  with  accidents of
different severities, although fatal and
gerious accidents showed the greatest
apparent reductions. There was no
evidence that any one type of lighting
(mercury, sodium, cte.) provided greater
benefit than any other.

Accident Statistics

Halt and slow signs. Accident data
were obtained for 36 junctions before and
after the provision of halt or slow signs.
For halt signs, the average reduction in
injury accidents involving a vehicle
emerging from the main road was about
80 per cent; this compares with 75 per
cent for injury accidents found in a
previous more limited investigation.
Similar reductions were found for serious
accidents and for damage accidents.
For slow signs tho reduction in injury
accidents of all types averaged about 70
per cent: there were too few accidents
involving serious injury or damage at
these junctions to permit any deductions
being made from the figures.

These signs were thus very effective
in reducing accidents at the 30 junctions
studied and could be more widely used.
The general position would need to be
watched, however, since the installation
of too many signs might reduco the
respect paid to them and lessen their
safety value.

Roundabouts. Results are now avai-
lable for 22 crossroads where round-
abouts have been provided.

At those roundabouts which were pro-
vided with a circular island at least
100 ft in diameter, the average reduction
in injury accidents was 70 per cent.
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At all other roundabouts, where the site
cither did not permit or did not requiro
the use of standard designs, the average
reduction was 40 per cent. In neither
case was there any cvidence of a chango
in the proportion of serious aceidents.

The average capital cost where
a large circular island was provided was
15,0000 pounds ; that of the other round-
abouts was 6,000 pounds.  The annual
rate of return represented by the econo-
mic saving on accident costs was 6 per
cent for the first group and 12 per cent
for the second group.

Staggered junctions. Results for 16
crossroads are now available., At each,
a simple crossroad was changed into a
staggered junction, usually o right-left
stagger, ie., one that requires a vehicle
crossing the major road to turn right into
it and then left out of it.

At the 16 crossroads taken together,
the average reduction in injury accidents
was 60 per cent.  For fatal and serious
accidents it was 90 per cent.

- The average cost of the schemoes was
5,000 pounds;  the monetary cost of the
aceidents saved thus represents o return

of about 15 per cent on the capital
invested,

Dual carriageways. A study has
been made of accidents before and aftor
the provision of dual carriagoways on 13
1'0n'gths of road. On the averago, personal-
Injury accidents as a whole were 30 per
cent fower following the changes. Fatal
and  serious  accidents appeared to
decrease by about 10 por cent, but there

were too few of these to give a reliable
assessment,.

At several junctions on new dual
carriageways marked increases in accident
frequencies have occurred. Although in
some of these cases further changes in the
layout have now caused the accident
figure to fall again, it appears that special
care 1s required in the design of junctions
on dual carriageways if increases in

accident frequency at them are to be
avoided.

Traffic Signs

An investigation has heen put in hand

during the year with the object of im-
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proving the legibility of traffic s_igns; this
matter is becoming increasingly important
in view of the construction of motor roads
and the higher speeds of traffic.

The experiments so far carried out have
been limited to a study of the problem of
providing signs for a simple crqssroads;
they have involved determining  the
distances at which an unfamiliar sign
could be read by the driver of a vehicle
travelling on a straight road at speeds of
30 and 50 mile/h. The test signs were
formed by scrambling the word Stoke *’;
in each test the driver was asked to state

Based on USA sign

100
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6 in. and five sizes of letter ranging from
2 in. high to 6 in. high were studied in
various combinations. The results obtain-
ed are shown in Fig. 7. It was found
that, without making the whole sign any
bigger and therefore more expensive, it
was possible to convert a conventional
sign carrying 3-in. letters into a conti-
nental type sign carrying 5-in. letters or
an American-type sign carrying 6-in.
letters. These changes resulted in the
first case in a three-fold increase, and in
the second case, a four-fold increase in
recognition distances.

ing there was no difference

—; For the same size of letter-
4

in recognition distance bet-
/ ween the Continental ¢ map’

90

Man. letter size with
stondord arrongement

N
AN
o [ESKOT 3

80

f 1

v Bosed
~

and the American *list’
, signs. The case studied was,

on conhinental .

dengn however, a simple cross=

KOTES roads ; where the layout of

an intersection is more com-
plicated, signs embodying

SEKTO ! ESKOT the ¢map’ principle might

Present

STOKE & OKETS

—————— have advantages.

SEKTO

The measurements of eye
movements showed that in

-
h-d
)
-
»
| S
o O ~ S
V)
2z
-
-
v
o

reading a sign the eyes were

1957 requlationt

directed towards it for an
average time of some 4

~
OKETS)
\:

seconds. The distances from

KOTES the sign at which its message

10 was appreciated were much
1 T less at 60 mile/h than at 30

o : 3 0 5 o mile/h. This suggests that
$ZE OF LETTER - mches when high-speed motorways

Tig. 7. are built in Great Britain,

Distance away at which direction of chosen place special consideration will

was indicated at 50 m.p.h. All signs have

exactly the same total area

the direction indicated by the sign bearing
the word selected. His eye movements
were recorded by a cine-camera during
each test run, and the records were
subsequently analysed to determine the
periods of time during which his gaze was
averted from the road ahead.

Three types of sign were studied,
namely, the ¢British’ sign, the Conti-
nental ‘map’ sign, and the American
‘ list * sign; route numbers were excluded
from the test signs. All the signs were
the same size, namely, 4 ft 6 in. by 2 ft

have to be given to the
design and siting of the tra-
ffic signs. For signs of any
particular size it is clearly desirable for
the layout of the sign to be such that the
lettering is as large as space permits.

Reference

2. Giles, C. G., The skidding resist-
ance of roads and the require-
ments of modern traffic, Proc.
Instn. Civ. Engrs., 1957, 6,
216-2; Discussion, 243-9.

(From * Roads and Road Construction’’,
September, 1958.)
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Category A sites (most difficult sites), 49
per cent of Category B sites (genecral sites)
and 92 per cent of Category C sites (casy
sites) were above the suggested values.
The greatest problem is thus likely to
arise in maintaining the required sideway
force cocfficient at Category A sites.

Treatment to increase the sideway
force coetficient is being carricd out at
the 28 sites with high skidding rates to
afford further checks on the standards
and to show the effectiveness and dura-
bility of the different remedial measures
taken.

Slipperiness measurements with
towed wheel. Tests with the
small  braking-force  trailer 7‘|"
showed that the values of bra-
king-force coefficient measured
on different wet surfaces were
9 per cent to 33 per cent greater
when the test wheel was towed
in the track of the near ov off-
side wheels of the towing
vehicle than when running clear
of their tracks, hecause the
wheels of the towing vehicle
had pushed aside some of the
water film. In the design of
machines for measuring the
resistance of a wet road surface
to skidding it is thus important
that the test wheel should run
clear of the tracks of the towing
vehicles; at the same time a
better resistance to skidding
in wet weather may be obtained
for vehicles where the succes-
give pairs of wheels run in the
same tracks.

-
<]

o
T

NUMBER OF AESULTS
@ I
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Portable ‘skid-resistance’ tester.
The manufacture of a further 13 skijd
testers, brings the total number made
to 17. All have been independently
calibrated and cross-checked. The Cross-
check covered the widest possible range
of both surface texture and skidding
resistance. The agreement between the
laboratory models and the production
models is excellent.

A number of these testery are now in
constant use on the roads, ten of them
being tried out by highway authorities
After six months’ use reports from high-

Potenniglty shppery

for o ey w
-7 ~ Good for olf yires

" Skid-resistance **
at skidding acciden
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way engineers indicate that with a fow
minor modifications to mechanical details
the instrument iy satisfactory.

By comparing distributions of ¢
resistance’ measured with the portabio
tester at skidding accident sites and (ut: @
f'ar}(.lom :golecti(m of sites, standards of

skid-resistance’, ag measured by  the
portable tester, to cnsure frecdom from
skidding  in wet weathor have been
suggested,.‘in the samo way ag for si(lewlalv
force coefficient, Theo distributions and
suggested values are indicated in Fig‘ He
va]ues.of skid-resistance below 45 indicato
potentially slippery  sites : between l-#'ﬁ
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followed similar patterns. The difference
in skid-resistance between the summer
minimum and the winter maximum
ranged from 13 to 31, about a mean of
18; neither the summer (1956) nor the
winter (1956/57) were extremes. .If the
summer had been hotter and drier the
gradual lowering of the resistance to
skidding to a minimum in May-June
might well have continued further into
July and August; likewise a more severe
winter (winter 1956-57 was partxcular}y
mild) might have resulted in a rise in
skidding resistance beyond the existing
peak in December-January.

These trends in resistance to skidding
recorded in 1956 are closely followed by
corresponding seasonal trends in the
frequency of skidding in accidents on
wet roads. Fig. 6 shows the percentage
of accidents involving skidding month by
month during 1956 ; superimposed on.it
(on an inverted scale) is the mean ¢skid-
resistance > measured by the portable
tester at the 12 experimental sites.
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clean ; most dust (which appears to be
about 80 per cent tread rubber) adheres
to the tyres. In dry weather quite large
particles of rubber dust are found on
the tyre, but in wet weather the dust is
washed away leaving only fine-grained
dirt on both tyre and road. Thus, whilst
particles of dust may be the polishing
agent for stones in dry weather, there is
no such simple explanation for the
roughening in winter,

Changes in the small-scale texture of
the surface of stones, similar to those
observed on stones in the road in summer
and winter, have been produced by
laboratory tests, in which polished road-
stones saturated with water were exposed
to the atmosphere. This suggests that
the observed improvement in the resis-
tance to skidding of roads every winter
could come about from a weathering
action of the stones in the surface of the
road, and may not require the action of
traffic. The mechanism of this weather-

3
2 40 A “‘}50 | E
z % ‘ * Skid - resistance | i E 3
Ya= R : Z%u
P-4 o l -0
5 0 N 7 : g:g
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207! o SASE
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1996
Fig. 6. Seasonal variation in skidding accidents as compared with
measurements of resistance to skidding in 1956

A preliminary analysis indicates that
both temperature changes and the pro-
portion of time that the road is wet
play important parts in determining ..the
seasonal changes in resistance to skidding.
In seeking an explanation of these
seasonal changes, records have been
taken of the condition of both tyre and
road at a series of pre-arranged stops on
similar journeys in winter and summer.
Samples of the dust present on the tyre,
and on the road, were collected on
adhesive tape pressed on to.the surfaces.
These prints showed that in the Wl_xelel
tracks the roads themselves are fairly
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ing is not fully understood and tests are
continuing in order to investigate it
further.

Street Lighting

Accidents. Evidence that the pro-
vision of modern street lighting tends to
reduce the frequency of night accidents
has hitherto been obtained mainly from
a limited number of sites in the London
area (see ‘‘Road Research, 1955°). This
conclusion has now been considerably
strengthened by the results arising from
a study of a further 52 sites spread over
all parts of the conntry. In most cases,
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HERE AND THERE

1. MOSCOW BRIDGE ROLLED TO MIDSTREA
ON TO FOUNDATIONS

® RUSSIAN bridge builders wused
unusual methods to build a combination
subway and four-lane highway bridge
across the Moscow River.

Workers assembled two complete pre-
cast concrete arch structures on shore,
While the first was being rolled to mid-
stream and floated into place on barges,
the second was being constructed. Then
it too was rolled and floated to its place
along side the first. The parallel sections
have 354 ft center spans.

While crews on shore built half the
super-structure at a time, foundation
work went ahead in midstream.

The first assembly was rolled out into
midstream on tracks laid over timberpile
trestles. Steel towers and suspension
cables supported the cantilevered ends of
the span temporarily. These supports

M AND FLOATED

were later re

m .
tion finally r oved after the bridge sec-

ested on ity foundations,
The 5 600-ton sect;
oS lon was floated into
gg?iltlt)ov?e?:dz"li Wa-lter-ballasted pontctons
; in ;
Into the pontoogs? neo by Pumping water

The second secti
floated into place 111(:

br'i{gza ;;wo sections from g double-level
pendee « Oﬁnectmg the growing south-west
e of R.OSCOW With the center of the
highilevl rougyay’ Byo: A four-lane,
; bride roadway wilj cross the top of
on the lo%?eralrecéleels. l;idsu:,) Ta walks oo

) . estrian walks are
(g??&:;l(ivered from both

n of the bridge was
the same way.

sides of the

(From : o .
December 11, 13;??97)1%"""’ News-Record ™,

2. DATA ON RUBBER BRIDGE BEARINGS

® THOUGH neoprene, a synthet:
rubber, has been uIs)ed for bearying};etile
short-span bridges in the U.S., few tests
have been made to produce sufficient data
to set up design criteria. Datg were
needed on the resistance of elastomerg
to shear loads while under compression,

To remedy this shortcoming,
tion tests of elastomeric bridge bearings
were conducted by Charles A, Maguire
and associates, consulting engineers of
Providence and Boston, in co-operation
with the Division of Roads and Bridges
of the Rhode Island Department gof
Public Works.

- Measurements of vertical deflectjong i
the tests indicate: 10ns in

evalua-~

Deflection increases inverse] i
durometer (hardness) ratings. v with
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tional 50 per cent deflection is maximum
for an indefinite period.

The rescarchers recommend additional
tests for fatigue creep and temperature
elfects on compressive and shear distor-
tions.

Klastomerie  bearings are being tried
as o low-cost way of supporting short-
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span bridge heams. They not onlv
provide uniform transfer of heam reaction
to the substructure but also permit
rotation of bheam ends and expansion
and contraction with temperature change
(ENR May 16, 1957, p, 67).

(From - Eugineering News-Record ™,
Decenber 11, 14958),

3. MENDING THEIR WAYS

(From the speech of the Prime Minister, U0 Ko odelivered on the occasion of the

opening of the Preston by-puss.)

@ °I7T is perhaps one of the happiest
features of road planning and construc-
tion that it requires co-operation from
all who work on it, and that it is not
approached in any political or partisan
spirit. This is as it should be.

< Robert Buris once wrote :

«T'm now arrived —
!
thanks to the Gods
Through pathways rough and muddy.
A certain sign that making roads

Is no this people’s study.

Yet though I'm no wi'scripture
crammed,

I'm sure the Bible says
That heedless sinners shall be damned
Unless they mend their ways.”’

Having quoted this to a Lancashire
awdience, the Prime Minister concluded
by saying: ¢ This road is a sign—not the
first sign. but the most striking so far—
that we are no longer heedless sinners and
that we are determined to mend our
ways,’

(Erom . The Surveyor and Muniei pal
and County Fngineee™, Decewber 13, 1958.)

4. ELECTRONIC SLANDER

® .\ STORY directly designed to appeal
to the engineers, scientists ;t‘nd vresmrch
men present was told by R. F. Newman,
of Thornycrofts, at this week’s Juncheon
of the Motor Industry Research Associa-
tion. It concerned a company which
had installed an electronic computor. As
an experiment with the memory element
of the machine, the scientist in charge
had fed it a lot of personal data about
the staff. He was then required to
demonstrate to the managing director.

“ Where is my father now ?"”’ the m. d.
asked the machine.

“He is in Montreal”” came the reply
from the machine,

“ That’s nonsense,” the m.d. told the
scientist.  ““ My father died two vears
ago. Check it.”

The scientist did so and got a confir-
mation from the machine : ““It is correct
that your father is in Montreal. Your
mother’s husband died two years ago.”

(From . * Motor Transport,” December
19, 1958.)
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® THE FIRNT aluminum  girder-
type highwayv bridge in the world was
dedicated Sept. 24 at Des Moines, lowa
The bridge was built after an extensive
research  and  development  program
sponsored jointly by the state of Towa
and Aluminum Co. of America. Kaiser
Aluminum &  Chemical  Corp., and
Revnolds Metals Co,

5 ALUMINUM-GIRDER HIGHWAY BRIDGE

F'-)n'u;n‘.\' [ SUSL
OPENS

Cl‘hc 22-ft long welded  struetupe wils
nﬂ‘l(;i_emll_\' opened  to  Traflice with Ll‘x“*
cutting of a ribhon made appropriately o(f
aluminum  foil, In attendance ngm‘c
state and city dignitaries members of tho
Lowa State Highway Commission ;md the
l).o.\' Moines  Chamber of (70mmon-(~'
highway administrators and mwin’cvr"
from all over the nation and ;'ei’;n-ﬂe’rlt

The completed aluminum-girder highwa
across an interstate highway near De
the top photograph. Below,
structural members is efevate

of the Iowa bridge. Quick ang e
made possible by prefabric:

a giant subassembly
d into position d

¥ bridge carrying Clive Roag
$ Moines, Towa, is shown ip
of alumingm,

: uring construction
asy field erection wyg

1tion of members

8
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tatives of the three sponsoring com-
panies.

A two-lane, four-span continuous girder
structure with a reinforced-concrete deck,
the bridge is located on Clive Road and
crosses Inter-state 35 and 80, a four-lane
expressway. The bridge isx 36 ft wide,
with a 30-ft roadway.

The aluminum  bridge 1s a develop-
mental project to demounstrate struc.tuml
and fabrication advantages of aluminum
and to stimulate broader use of the metal
in the nation’s huge high'wemy-constrlvlc-
tion program. It was deygned by Ned
I.. Ashton, consulting I‘Ing.meel: of Towa
City, lowa, under the direction of the
lowa Highway Research B‘ozm'rd and the
Towa State Highway Commission.

The aluminum  structural mcmbqrs
were shipped in four giant sub-a,ssembl_lei
by railroad from Chicago, Ill, to a poin
near the site and then. completed the
journcy by bruck-trzm‘ller. The sT}b-
asscniblies, each consisting of un exterior
and interior girder w1t'h connectmfg
diaphragms, werc approximately 12 ()f
wide and ranged from approximately 95
to 126 ft in length.

The big sections were then quickly and
casily elevated to concrete piers by erane
and bolted in place, thus demonstrating
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the simplicity of field erection made
possible by the prefabrication of the
relatively light-weight members. Casting
of the concrete deck and installation of
railings completed the project.

A further important advantage expec-
ted to be demonstrated by the bridge is
elimination of maintenance costs for
painting. A similar bridge of conven-
tional materials requires repainting from
time to time to protect it from corrosion.

Four continuous longitudinal girders
arc used under the roadway, spaced 9} ft
apart. The girder and diaphragm system
is primarily of welded-plate construction,
taking full advantage of high-strength
weldable aluminum alloys. The plate
ranges in thickness from ! in to 1% in. A
typical main girder has a web } x 36 in.,
a lower flange 11 x 18 in and an upper
flange } x 12 in. A typical diaphragm
has a 1 by 23-in. web and 1 x 10in
flanges. The concrete deck is tied
rigidly to the aluminum girders with
aluminum shear connectors to achieve
composite action. Aluminum offers
certain structural advantages when used
for members designed for composite
action with the concrete road slab, per-
mitting a reduction in aluminum weight.

(From : ¢ Better Roads,”” October, 1958.)

6. COMMUNICATION SKILLS

@ THE attitude of mind displayed by
engineers towards management and
administration is in large measure paral-
leled by their attitude towards the neces-
sity to express themselves clearly and
cffectively. Little solace may be derived
from the fact that similar deficiencies
are displayed by members of other scien-
tific professions.

The vital arteries through which pul-
sate the life-blood of human progress,
technical  advancement and  social
development are the means by which we
communicate with one another.

It is essential, therefore, to bring home
to engineers the importance of writing
and speaking clearly and effectively.
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An ideal arrangement would be for the
curriculum to include at least a full
course in either English or Afrikaans.
This, however, is not essential. It will
suffice if the course in management and/
or administration covers briefly but
adequately the essentials of effective
expression, with particular emphasis on
the writing of reports, letters, memo-
randa, instructions, directives, general
correspondence and public speaking.

Engineering technology—no less than
any other professional science—is not
static. New procedures and new techni-
ques are being evolved all over the world.
Progress involves change, and what
applies to the practice of engineering
applies equally well to its teaching. If
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therefore, the deficiencies outlined earlier
are to be eliminated, engineering training
must be adapted to meet the nceds of
changing cirecumstances.

The university training of civil enyi-
ncers—a problem whose principal features
are the same whether in Sonth  Africa or
in any other countryv—was  discussed,
with particular emphasis on the view.
points of the practising engineer and the
empoyvers of engineers, by Mr. NS, Morp-

7.  DESIGN FOR BRIDGE WITH *§

@® A reinforced conerete bridge 300 ft
long will carry the A.1 100 ft over the
Wentbridge Valley some 10 miles north of
Doncaster. The structure is part of the 1
mile Wentbridge by-pass. 1t is deseribed
by the county survevor, ('ol. S, 3.
Lovell, as a ‘modified portal frame’.
The bridge, designed in the county sur-
veyor’s department, will have a slight say
in the middle as the road slopes down into
the valley and up the other side.

The Wenthridge hy-pass bridge will he
the highest on the Great North Road in

8. TRUCKS HANDLE EMERGE

® \ New Service of the highway
maintenance division of the department

Febary 1950

ris, B3Se Fne). M I K, M. ASCE
3}.1.)[[3\'. ., M1, (RO, CoRL NP
.l'll’v..\H.. eIty enginecr of Cape Town
M o paper entitled Keep Pace with
Progress : which he presented to a con-
\'ent}on of the South African Institution
of Civil Eneineers held in Johannesbury
this week, )

J

e ! .
(f ron Tl Noy e nor ond - Maugiei pul
and Cownly ks Hrweer 0 Noveh o 1) 1935

AG IN THE MIDDLE

]thc West Riding and is believed to bhe the
Q707 - H i
argest of ity type in Europe.  The design

]l‘%bs bc(fn Approved by the Roval Fine Art
Commission. ‘

s vn.ovth'c"l design produced by the county
.t] veyor's department is for g bridge on
i U
1_(il|)0n(tzmtcr motorway  hy-pass,  This
WUl be 650 Tt long and 30 ¢t high, carried
onfive pairs of vertica] pillars,

(F)'““' T N

) areeyoy (i Mauwieipal
el ( Gty Fngin !

L Norember I, 193N )
NCIES

of ic oo - . .

o public works of (‘,m(.“”m“‘ Ohio, ix an
3 v yr - . .

‘mergency truck Serviee. Such problems

(Continned o g fi6))

Transport-Communications Monthly Review

CURRENT LITERATURE

ABSTRACTS

TESTING OF STEEL—A SERIES
OF INDIAN STANDARDS.

HE Indian Standards Institution New

Dethi has drafted the following 11
Indian Standard Specifications which are
being circulated widely for eliciting com-
ments by 20th March, 1959.

(i) Indian Standard Specification for
Tensile Testing of St‘/ee_l Wire
[Doc: SMDC (118)]. This stan-
dard prescribes the method of
conducting tensile test on si:,eel
wire of constant cross section
and mainly characterized by this
gection, in particular its form

and dimensions.

(i ian Standard Specification for
W }32‘?111911 Hardness Test for Steel
[Doc : SMDC 3(119)], which pre-
scribes the method of conducting
Brinell hardness test on steel.

jan Standard Specification for
(i) Ilélc;ickwell Hardness Test (B and
C scales) for Steel [Doc: SMDC
3(120)]. The standard Prescr;bes
the method of conducting Rock-
well hardness test ( B and Cscales)

on steel.

i ian Standard Specification for
) %71}3;;;5 Hardness Test for Steel
[Doc: SMDC 3(121)1. The Stan-
dard prescribes the method of
conducting Vickers hardness test

on steel.

ian Standard Specification for

™ %I:xilsile Testing of Steel Sheet and
Strip less than 3mm and not less
than 0.5 mm thick [Doc: SMDC
3(130)], which pg‘escrlbe_s the
method of oonductmg_tenslle test

on steel sheet and strip less than

3 mm and not less than 0.5 mm

thiok.
(vi) Indian Standard Specification for

Simple Bend Testing of Steel
Sheet and Strip less than 3mm

and not less than 0.5 mm thick
[Doc: SMDC 3(131)]. The Stan-
dard prescribes the method of
conducting simple bend test on
steel sheet and strip less than
3mm thick,

(vii) Indian Standard Specification for
Reverse Bend Testing of Steel
Sheet and Strip less than 3 mm
thick [Doc: SMDC 3 (132)]. The
Standard prescribes the method
of conducting reverse bend test
on steel sheet and strip less than
3mm thick.

(viii) Indian Standard Specification for
Tensile Testing of Steel [Doc :
SMDC 3(133)]. The Standard
prescribes the method of con-
ducting tensile test on steel
products.

(ix) Indian Standard Speciflcation for
Charpy Impact Test (U Notch)
for Steel [Doc: SMDC 3 (134)].
The Standard prescribes the
method of conducting charpy im-
pact test (U Notch ) on steel,

(x) Indian Standard Specification
for Izod Impact Test for Steel
[Doc : SMDC 3(135)], which pre-
seribes the method of conducting
Izod impact test on steel. .

(xi) Indian Standard Specification
for Bend Test for Steel [Doo :
SMDC 3 (136)]. The Standard
prescribes the method of con-
ducting bend test on steel
products. B

CODE OF PRACTICE FOR STEEL
BRIDGES—AN INDIAN STANDARD

HE Indian Standard Institution New -
Delhi has prepared a draft Indian

Standard Code of Practice for -Steel

Bridges [Doc: BDC 14 (297)], whioch is
being circulated to all interested parties
for eliciting commenwy 15th March, -
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1959. This code of practice is primarily
intended to apply to the superstructure
of simply supported stecl Dridges of
spans (effective) upto 125 mm (or 400 ft).
Where appropriate, the requirements of
the code can be adopted for larger spans
or other types of stecl bridges.

The provisions of this code apply mainly
to the design fabrication and erccetion of
new bridges. When the existing railwa
bridges are checked for permissible loads,
or while alterations arc being under-
taken ; the designer may check them
according to the I.R.S. Steel Bridge Code,
While it is not obligatory for the designer
to adopt the stresses or details specified
in this code in checking existing railwa
bridges where the code is adopted, the
bridge shall be required to comply with
all the provisions of this code.

Most steel bridges in India have been
constructed by the Indian Railways and
the Steel Bridge Code of the Indian Raij-
ways together with Bridge Rules and
other publications have governed the
design and construction of steel bridges
in this country generally. The Roads
Wing of the Ministry of Transport ang
Communications has been followin
hitherto a Draft Code prepared by the
Indian Roads Congress. Kxcept for the
requirements for approaches, design of the
pavements or decking and such other
considerations which distinguish railwaysg
from roadways, practices in the design
and construction of steel bridges have
been to a substantial extent similap
This draft code on Steel Bridges unifieg
fully the practices followed by the Indian
Railways and the Indian Roads Congress
and takes into consideration the require -
ments of other departments such ag
Defence etc.

PAVEMENT SLIPPERINESS FAC-
TORS AND THEIR MEASUREMENT ;
Bulletin 186, Highway Research Cor-
relation Service, Highway Research
Board of the National Academy of
Sciences—National Research Council,
2101 Constitution, Washington, D. C,

HIS bulletin presents information on
some promising new methods for
measuring the resistance to slipping of
rubber tires on pavement surfacing

Fobruary 1959
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at the Lmversity of Virgi‘neizlh)tombbr 1955,

: PERFORMANGE—ME-
'lggiolg; FgR EVALUATION; Bulletin
tion Ser’vicelgH;V";‘y Research Correla-
of the Natioﬁal ghway Research Board

F. gyp(}a{s and Causes of Failure,” by
classific t)reem, Bives charts outlining
road suaflon of failures for bituminous
concreter ?)(;?en?ndt for portland cement

. OWeNS. Thirty-six photo-
gili)cl)l:s a;?nl(r; ctuded as aids in deScI;ik?ing
distress, % and stages of pavement

The second Paper deals

Signs of distress in airport

with warning
pavements as

- (Continued on page 56)
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SELECTED RECENT LITERATURE IN ENGINEERING JOURNALS

X. BRIDGES AND OTHER
STRUCTURES

ks New
tomatic Tunnel Unloc

AO‘:lgans Traffic Maze; SEU-TI/}_EgN
L1, Engincering News Record, Vol. I Z
Mo 84, December 12, 1957, pp. 60-66.

‘A Very Cheap, Easily Transported

Erected Footbridge for a
?)’;;lficult Site; Ororee A. TAYLOER,
Proceedings, The Institution of ’szi
Engineers, Vol. 8, Session 1957-38,
January 1958, pp. N6-N8.

il Restore Bridge Pier in
g;::ce; Engincering News Record,
Vol. 160, No. 1, January 9, 1958, pp.
56 and 58,

Pontchastrain . Causeway;
llfgteJosnLrN, Civil Engineering and
Public Works Review, Val. 52,7?70.
618, December 1957, pp- 1371-1374.

i thods for the
Strain Energy Methe 1
Solution of Deeif IIZ?;;;;& Fc‘ugl

g anp E M. , O
I%Zq;b}zering and Public Works glemew,
Volg 52, No. 618, December 1957, pp.

1375-1378.

i Frames in the Analysis
g? ll)lsitglggtﬁz Jointed Structures ;' ‘
Ligurroor, Part I, Civil Engmgeerzz\rg
& Public Works Review, I;%ll fi'é,% a.
618, December 1957, Pp. 1381-1383.

e Pressure Conduits

De?ki%::lko-f Llf“,r\g?v. PerTERSON, R. b
glumcn & J. W. McCae, P?:oqcegmgf
of the American Sg;:iety (gife'?:'?n 7;%
wer , Vol.

zgers,iiou%bz,l (geceomber 1957, Paper

No. 1457, pp. 1-30.

tugal; MANUED
Model Tests in Portu i
Rocra, Civil Engmeengg a

; No. 619,
ks Review, Voi. J%
Kfuury 1938, p. 49-63, Part 1.

The Development of P‘:Ft‘ifsse‘f
Concrete in Switz'erla'n ,& E e
ApgLes, Civil EngmeegmgNo e
Works Reuview. Vol. : x’-tI .
January 1858, Pp- 54, Part 1.
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10.

1L

12,

13.

14.

15.

16,

7.

18.

Prefabricated Railway Bridges
The Engineer, Vol. 205, No. 5323,
January 31, 1958, pp. 17918},

Gantries Set Prestressed Bridge
Beams; ANDREW J. Browx anD
Yazivr R. Kuaw, Engineering News
Record, Vol. 160, No. 2, January 9,
1958, pp. 43-48.

A Precise Method of Moment Dis-
tribution; A. E. HoLpaway, Concrete
and Constructional Engineering, Vol.

LIll, No. 2, February 1958, Pp. -
73-18,

Prestressed Concrete with Pre-
Tensioned Steel—Loss of Prestress
due to Elastic Shortening of the
Concrete; Paur W, Asrnzs, Concrele
and Constructional Enginecring, Vol.
LI1l, No. 2, February, 1958, PP.
83.89.

Prestressed Bridges in Ceylon;
K. H. Berr, Concrete and Construc-
tional Enginecering, Vol. LIII, No. 2,
February 1958, pp. 99-107.

Vibration Computations in the
Case of Industrial Structures; Dr.
Jose¥, GEIGER, Belon wund Stahlh-
ctunbau, Vol. 52, No. 10, OQctober
1957, pp. 243-249 (in German),

Contribution to the Economical
Proportioning in Pressed Concrete 3
Dz. GUNTER ARNOLD, Beton und Stahl.
batunbau, Vol. 52, No. 10, October
1957, pp. 248-257 (in German),

On the Essential Characteristics of
a Special Type Concrete Pipes;
Karr Burrie, Schweizerische Bauzei-
tung, Vol. 76, No. 14, April 5, 1968,
Pp. 212-214 (in German). A

‘Coustruction of a Reinforced Con-

crete Balanced Cantilever Bridge
Over the Dhela river in U.P,;
M. C. JouoN®Y, The Indian Concrete
Journal, Vol. 32, No. 4, April 1958,
pp. 106-110 and 137, ‘
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19.

20.

21,

22.

23.

24,

25.

26.

27.

28.

Trapezoidal Slab Analysed_ by
Patterns of Fracture at Failure
using a Semi-Graphical Method;
H. T. Yan, Indian Concrete Journal,
Vol. 32, No. 4, April 1958, pp. 128-130
and 138.

Web Buckling and the Design of
Webplates; K. C. R()CKE’Y: Vle
Structural Engincer, Vol. XXXV,
No. 2, February, 1958, pp. 45-60.

Design of Grid and Diagrid_ Sys-
tems on the Analogy of Design of
Plates; K.J. TARAPOREWALLA, The
Structural Engineer Vol. XXXVI,
No. 4, April 1958, pp. 121-128.

osed Plastic Theory of
gﬁa?r?forced Concrete Redundqnt
Structures; Dr. O. P. Jain, Ind@an
Concrete  Journal, Vol. 32, No. 6
June 1958, pp. 190-195.

b

Design of a Simple Rectangular
Rein%orced Concrete Grid; R. K,
GuosH, Indian Concrete Journal, Vol
32, No. 6, June 1958, pp. 200-202
and 212.

Design of a Prestressed Concrete
Highway Bridge over the Murray
River at Albury N.S.W. A Frikp,
The Journal of the Institution of
Engincers, Australia, Vol. 30, No.
1-5, April-May 1958, pp. 137-143.

«“Water-Slab "’ Bridge Decks; P.W.
ABELES, The Engineer, Vol. 205, No.
5341, June 6, 1958, pp. 842-843.

Third International Congress on
Prestressed Concrete—Review of
Papers and Discussion at Techni-
cal Sessions of F.I.P. Conference
in Berlin; The Surveyor, Vol. CXVII,
No. 3444, May 31, 1958, pp. 563-566.

Creep of Concrete under Variable
Stress; A. D. Ross, The Journal of
the American Concrete Institute, Vol,
24, No. 9, March 1958, pp. 739-758.

Ultimate Resisting Moment of
Beams with Compression Rein-
forcement; ENGENE GUILLARD, Jour-
nal of the American Concrete Institute,
Vol. 29, No.9, March 1958, pp. 759-765.

29,

30.

31.

32.

33.

34,

36.

37.

38.
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Clifton Bridge, Nottingham; The
Journal of the Institugion of Munici-
pral Engineers, Vol, 85, No. 6, Junc
1958, pp. 167-170 ang also Conercte &
Constructional Engincering, Vol, LI,
No. 6, June 1938, pp. 244-946.

The Design of Bridge Inter-Con-
nected Beams; J, SZABO’, Der Stahl-
bau, Vol. 27, No. 6, June 1958, rp.
141-147 (in German)

The Dusseldrof
Louis WINTERGERS
Vol. 27, No. G, June
(in German).

North Bridge ;
T, Der Stahlba,
1958, pp. 147-154

Contribution to the Design of
Cromeways ; GERHARD Rosk, Der

Stahlbau, Vol, 27, No. 6, June 1958,
pp. 154-158 (in German).

The Bridge Over the Mackinae
Straits in U.S.A.; ¥rank ScrwARz,
Deyr Stahlbaw, Vol. 27, No. 6, June
1958, pp. 161-165 (in German).

Explanation to the « Technical
Directions for Rustproofing of
Steel Structures? ; (Rost) of Ger-
man Federal Railways~Current
From 15th March 1957 3 SEILS Dey
Staklbau, Vol 27, No. 6, June 1958
Pp. 165-167 (in German) ’
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Load Fgctor Method, ip Agcor-
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Yk b e Mprnecring,  Vol,
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Mild Steel B

Enginecring, Vol. 185
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s No. 4815, June

‘mendations fop
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Construction i AcCT.
COMM}TTEE 324,  Journal of the
American Concrete Institutc, Vol, 2y
No. 11, May 1958, pp. 021.995. " ="
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RECENT ADDITIONS TO THE LIBRARY OF THE
INDIAN ROADS CONGRESS

« Factors Influencing Travel Pat-
terns ’'—Highway Research Bqard
Bulletin No. 119 (1956), Publica-
tion No. 406, Highway Research
Board, 2101 Constitution Avenue,
Washington 25, D.C.

Highways—29th Anmfal
Highway Short Course Special
Issue, May 1955, Vol. II, No. 7,
Texas Highways, Austin 14, Texas,
(U.S.A).

. ‘* Specifications for General Provi-

sions "’ (Approved as an Associa-
tion Po(licy, November 20, 1950),
American Association of State High-
way Officials, 917, National Press
Building, Washington 4, D.C.

* Right - of - Way Problems”——

. Highway Research Board Bulletin

No. 77 (1953), Publication No. 275,
Highwa,(y Research Board, ' 2101
Constitution Avenue, Washington
25, D.C.

. “Filling and Sealing of Joints and

in Concrete Pavements”
E—rl?i:gl?way Research Board, Bul-
letin No. 78 (1953), Publication
No. 276, Highway Research Board,
2101 Constitution Avenue, Washing-
ton 25, D.C.

. *“ Better Laws for Better High-

ways ""—Highway Research 'Boa.rd.
Bulletin No. 88 (1954), Publication
No. 316, Highway Research Bo?.rd,
2101 Constitution Avenue, Washing-
ton 25, D.C.

- “Training Highway Department

Personnel ’—Highway Research
Board Bulletin No. 103 (1955),
Publication No. 351, Highvya.y
Regsearch Board, 2101 Constitution,
Washington 25, D.C.

- ““Some Applications of Statistics

in Road Safety Research” Read
Wednesday, 14th March 1956
Manchester Statistical Society,
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10.

11.

12.

14.

15.

F. Garwood, Manchester Statistical
Society, Morbury, Lockwood & Co.
Ltd., Derby Street, Cheetham, Man-
chester (England).

‘“The Problem of Cost in the
Inland Transport, Volume I, Uni-
ted Nations” Compiled by Andre
Brunet, United Nations Information

Centre, Theatre Communication
Building, Connaught Place, New
Delhi.

‘“ Second Five-Year Plan” (Govt.
of India, Planning Commission,
1956), The Manager, Govt. of India
Press, New Delhi.

‘* Public Roads of the Past 3500
BC to 1800 AD**, American Associa-
tion of State Highway Officials, 917,

National Press Building, Washing-
ton 4, D.C.

** Manual of Recommended Prac-
tice for Detailing Reinforced Con-
crete Highway Structures’’ (First
Edition, December 1950), American
Association of  State Highway
Officials, 917, National Press Building,
Washington 4, D.C.

. A Policy on Geometric Design of

Rural Highways AASHO (1954)
(Second Printing 1955), American
Association  of  State Highway
Officials, 917, National Press Buil-
ding, Washington 4, D.C.

B.S. 1125 (1956)— W.C. Flushing
Cisterns (including Flush Pipes) »*,
British Standards Institution, British

Standards House, 2, Park Street,
London W-1.

B.5. 2760 (1956)—:s Pitch-Impreg-
nated Fibre Drain and Sewer
Pipers '’ ; British Standards Institu-
tion, British Standards House, 2,
Park Street, London W. 1.

(Continued on page a9)
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Capital Account of Civil Works outside the Revenue Account

‘

alw Revised Budget
Ai\(;j-f(l‘l:l-ﬂi:‘- Kstimate Estimate
Heads | 195758 195859
t (In lakhs of Rupees)
Original works
Buildings 95.32 229,90 256.87
Communications 3032 ah.T7 72.92
Development works under the
Nizamsagar etc. Projects and
the City Improvement Board 1.24 13,85 17.00
Establishment 563 614 556
Tools and Plant 500
Qutlay in conunection with the
tormation of Andhra State 19,692 3 92 070
Suspense 0,32
Add-
(i) Amount transferred from the
Major Head 50, Civil
Works 7’ (State’s share on
National Highway No. 3) 5 S 970
(ii) Kstablishment and Tools &
Plant charges transferred
from ‘350-Civil Works’ on
pro rata basis [1.81 974 L5
(iii) Lump for regrant of lapses 010 o1
Deduct—~Central Assistance for
schemes sponsored by the CGrovt.
of India 1270
Total 164.26 325.57 365.73
Revenue from Roads
Receipts under the Indian Motor
Vehicles Act 34.97 37 65 27 65
Receipts under the Madras Motor
Vehicles Taxation Acts 163.51 182 52 201 42
Other Receipts 3.07 195 .
Receipts under the Motor Spirit
Tax 68.62 84.79 86,02
Deduct—refunds —0.89 —0.88 —0.88
Total 269.58 308.33 329,36
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ANDHRA STATE GOVERNMENT BUDGET FOR THE YEAR 1958-59

(A brief review with reference to Civil Works)

HE total revenue of the State for the

year 1958-5Y is estimated at Rs 6,36{3.88
lakhs against Rs 6,108.14 lakhs (revised
estimate) for the year 1957-58. Tht.a corres-
ponding figures of revenue expenditure for
the years’58-59 and *57-58 are Rs 6,287.34
lakhs and Rs 5,796.24 lakhs respectively,
leading to an estimated surplus of
Rs 78.54 lakhs in the current year and
Rs 311.90 lakhs (revised estimate) for
1957-58.

nevenue expenditure on civil works is
estlimated at %s 385.58 lakhs for 1958~§9
while the revised estimate for 1957-58 is
placed at Rs 328.01lakhs. In terms of total
State revenue it works out to 6.1 per cent
for 1958-59 (Budget estimate) and 5.4

per cent for 1957-58 (revised estimate),

There is a provision of Rs 418.39 lakhs
(original works and repairs) on communi-
cations in the current year from the
revenue account and the corresponding
figure for the year 1957-58 (revised esti-
mate) is Rs 356.99 lakhs. ‘

The provision for capital expenditure
on civil works outside the revenue account
amounts to Rs 365.73 lakhs for 1958-59
(Budget estimate) Rs 325.57 lakhs for the
year 1957-58 (revised estimate) Rs 72.92
have been earmarked for communications
under this account for the year 1958-59
and the corresponding figure for the year
1957-58 (revised) is Rs 55.77 lakhs.

(Continued from page 55)

S. 2762: (1956)—* Notch Duc-

e ?ilz Steel for Bridges an,(’i Gengx:al

Building Construction ', B‘ntxsh

Standards Institation, British Stand-

ards House, 2, Park Street, London
W-1.

. Specifications for the Traffic
Y Mparking of State Roads (1956,)
Forschungoges-ellschaft  fier  Das
Strassen-Wesen e. V., Deut scher
Ring 17, Kolm (Germany).

59

18. Specifications for Design Cons-

truction of Improvements to Rural
Roads (1956), Kirschbaum-Verlag,
Bielefeld (Germany).

19. Articles Relating to German
Autobahmen Neue Folge-Bond 19
(1956), Paul Hafen, Ferd. Dummlers

Verlag, Boun, Haunover, Stuttgart
(Germany).

20. «*The Design Thickness of Con-
crete Roads”’—Road Note No. 19
(1955), Deptt. of Scientific &
Industrial Research—Road Rese-
arch  Laboratory (U.K.), Her
Majesty’s Stationery Office, London.
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LIST OF APPROVED WORKS ON

NATIONAL HIGHWAYS

Fobruary 1959

S. No.  Job No. Name of Work

ANDHRA PRADESH
941 AH 5 Forming North approach road to the
1. 194 1at01'-?Jun1~road bridge across the K
river at Vijayaw
No. &.

legu-
ishna
ada on National Highway

BOMBAY

1040 BM 4 Land acquisition for constructing a diversion
’ outside the Chowk village in miles 55 and

56 of the Bombay-Poona road, National
Highway No. 4.

Lo

JAMMU & KASHMIR

3 Five works each costing less than Rs two
o lakls.

MADRAS
935 MD 47 Construction of g .bridgo in place of the
4 1995 existing dip at mile 320/6 of Salem Cochin
Road, National Highway No. 47.
ORISSA

30 RS 43 Improvement of the portion of N
5. 19 Highway No. 43, Bori
Pradesh border.

ational
guma and Madhya

—_———

Amount

{Rs in Lakhs)

8.10

0.14

4.58

0.91

(Continued from page 50) city-hal} telephor}e 0
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to the trucks. The

10 peration from 6 a.m. to
lets, barricading red {ights and so on are p.m. When motor.

now handled in a matter of minutes. trian traffic are lightes

. cleaning force takes o
The service consists of two specially
designed trucks, like the one above, carry-

TTansport-COMMmuIICATIVNS monuity vy avy

i i terials, rope
ng a supply of paving ma , ,
::h%ﬁm la.nléerns, shovels, mattocks, axes,
picks’ and so on. The drivers are skilled
emplc’)yees with wide experience in street
maintenance.

Emergency calls are now channelled to
the bighway maintenance radio dis-
patcher by employees, firemen, police and

vehicle and pedes-
t the night-stroet-
, ver, giving 24-hour
coverage.
The emergency servies ag a rule that is
followed a

t all times: gap bhazard on
streets, bridges, viaducts y

and walkways
must be taken care of g once, or pr};~
tected by barricades and red lights until
the hazard can he removed.

(From: < Beptor Roads >,

1958.) November,

60

THE OLD BUMPY WAY

l u (Il

2

Q=
RO _I==

make better roads

give stronger, anti-skid road surfaces thatr will
stand up to present day traffic conditlons.

CALTEX (INDIA) LIMITED
Bombay - Deihi - Calcutta - Madras

Caltex engineers have perfected asphalts, to

S UNLuwLy Aawue

CALTEX ASPHALTS

L oA

Please mention this journa) when replying to advertisements,
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The above view shows work in progress on the construction of
19" diameter Piles For DHAMDACHA Bridge in Navsari Dangs Division
for Bombay P.W D.

- Undertaken by

The Cementation Company Limited
STEELCRETE HOUSE,
Dinshaw Vachha Road,
BOMBAY.-|.

Main Contractors for the Bridge—Messrs. C. |. PATEL & CO.

Specialists in: Also offices at:

e Bored Piling ‘
e Guniting 3, Esplanade East, Calcutta
e Drilling 5, McLean Street, Madras
e Pressure Grouting

with over thirty years’ experience.

s e -~

S

Please mention this journal when replying to advertisem. onta,
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GHAGGAR BRIDGE

Completed in January 1958 to the orders of Shri D, P, Nayar,

Chief Engineer (B. & R.) South, Punjab PW.D., this bridge is
1050 ft. long and consists of 12 spans 87°-6" each carried by seven
prestressed T-Beams precast and launched by use of an aluminium

truss, The bridge provides an essential all-weather link between
Delhi and the new Punjab Capital, Chandigarh.

GAMMON INDIA PRIVATE LIMITED,

CIVIL ENGINEERS & CONTRACTORS,

HAMILTON HOUSE - BALLARD ESTATE - BOMBAY-I.

Telephone: 264511 5 (lines) Telegrams: “«“GAMMON'




ansport-Communications Monthly Review
Transport-Communications Monthly Review Fobruary 1959

Passing on the benefit of our

advanced Production Methods to YOU

February 1959

"y

“Sona hai, Sardarjee, yeh Sona hai!’*

e
4 We Proudly Announce
MICO o
“I've watched you staring at my TATA-MERCEDES-BENZ truck. @ 5 / R ED"GTION
P . e Q
That is not just any truck; it's gold Sardar;e‘e, it’s gold... LICENCE BOSCH
} bought that truckﬁ%s ago. Since then | have ON LIST PRICES OF
driven it almost | ;.Qg‘mﬂesd ékz\,‘llve driven it every
single day, hauli fgei Bala to\Nangal and bact. FUEL INJECTION EQ“'PMENT
And never opj {my o8tk let m dowa. Let the rivers
flood, let thq’:',ta@ come, let the ro‘ads\,b‘ﬁgn“«‘ nder brilliant
sun—but togmy"r TA-MERCEDES-B“‘Q‘Z %kg matters not.
That, Sar arjee, is my TATA-MER"“ Z truck-—-yeh r;:&g
mera Sona héﬂ”’ /7 A N\ Q_)
. N -
TATA-MEN ENZ :
TATA LOCOMOTIVE & ENGINEERING COMPANY LIMITED
Automobile Division: 148, Mahatma:Gandhi Road, Bombay-1, -

)
7

7

Dear Customer,

This is

indeed Good News to you for the
NEW YEAR. You may wonder

bring about a reduction
Injection Equipment ac at
materials, electricity charg soclal
contributions etc., are all oq the increase, Only

due to the high level of efficiency we have
ateained in production techni

goodwill and co
an effort to max
reduce our price

how we can
in prices of our Fuel
tme when prices of raw
es, labour costs,

“operation of oyr employees ip
imise production targets, we can
S and pass on the benefit to you.

Yours jp service,
for MOTOR lNDUSTRlES Co., LTD
BANGALORE'L ’

O

.
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Telegram: ¢VITOPUS’ Madras. Telephone: 88926, 88927

& 88928

GANNON, DUNKERLEY & o, (MADRAS) PRIVATE LTD.

CIVIL, SANITARY & CONSTRUCTIONAL ENGINEERS,
14, BOAG ROAD, MADRAS.17.

Specialists in
— D

Design & Construction of R.C.C. and Pre. stressed

Concrete Structures, Bridges, Water Supply &

Drainage Schemes, Samtary Installations etc,

Managing Agents for:
ASSGGIATED INDUSTRIAL & ENGINEERING CORPORATION LTD,

NS59. Jh2

Please mentlon this journal when re plying to udvermexnonu
. , xiv ,
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