q"l/

TRANSPORT-
COMMUNICATIONS

MONTHLY REVIEW
JUNE 1958—No. 134

INDIAN ROADS CONGRESS, NEW DELHI.




o : ) e ox
Transport-Communications Monthly Review June 1058

/ AN S G
&5 P A
N\ o= 5

ROADS STAND UP
TO THE HEAVIEST TRAFFIC

L
¥ P
2
VLR

Use *Adhevia’ T for improved adhesion of road binders such as
tar, bitumen to stonechips/surfaces. It is unaffected by rain or
water and thereby enables roads to be laid in inclement weather,

Roads made with ‘Adhevia’ T never strip under heavy traffic,

For details on the use of ‘Adhevia’ T in road making please write or contact ;

IC 1) IMPERIAL CHEMICAL INDUSTRIES (INDIA) PRIVATE LTD.
‘ Calcutta Bombay Madras New Delhi

1CG 522

Plense mention this journal when replying to advertisements.
1



TRANSPORT-
Transport-Communioations Monthly Review June 1958

COMMUNICATIONS

MONTHLY REVIEW
JUNE 1958—No. 134

TABLE OF CONTENTS

Page
GENERAL
Iffective Role 3
Bridging Tndia’s Rivers- -The Bridge across Yeleru River 6
Better  Road  Transport - How Centre  Plans to Force  Vital
ITmprovement by 1. D, Suri 15
TECHNICAL
Discussions and Conclusions of the XIth Italian Roads Congress-—
May 1957 17
Wet Mix Specification used in Lancashire Premixed Water-Bound
Macadain 20
HERE AND THERE
1. Trailer for Concrete Beams Self-Loads 29
2. Advanced Permanent Way Training School at Poona 22
3. Finding the Radius of an Kxisting Horizontal Cireular Curve... 23
4. Married Conduetresses to Go 924
5. Economical Beam Testing Machine 24
. 6. New Castle Proposes Trattic Fngineer 25
' 7. Plain Words 9
/ ROAD ROLLERS 8. Back to the Bieycle 2
/ FOR CURRENT LITERATURE
% BETTER ROADS Abstracts 27
/ Seleeted Recent Literature in Kngineering Journals 29
%/ - deeent Additions to the Library of the Indian Roads Congress 31
i Manufactured by - ' ‘ .
// BUDGETS AND ADMINISTRATION REPORTS
ﬂ AGRIND Govt of Bombay Budget for the yvear 1938--59 32
w3» FABRICATIONS LTD 34

ALSO @ Delinitions of Highway Engincering Terme ~Ingenuity- -Anbitious—Underesti-

mation—Personal and Miscellancous
Distributed by

THE UNITED PROVINCES COMMERCIAL CORPORATION
6, Ganesh Chandra Avenue, Calcutta-13

SERVING
INOUSTRY
AND
Fapm

.

% List of Approved Works on National Highways
% (TANGRA, CALCUTTA)

L

A}

Transport - Communications Monthly
Review is published on the 23th of each month
by the Indian Roads Congress, New Delhi.

8. D. 0. and Engineering  students a special
reducoed subscription rate of Rs cight per annun
is offered. Studonts are required to apply through
. the Principal of their College.

This Review is  sponsored by the Roads

Wing of the Deptt. nf. 'l'r_u.nﬂ[n)rt, Ministry of
Transport and Connnunications, ln'n,.t'he Govorn-
ment of India aceept no responsibility for any

PPS[AFI2]58 .

Advertisements. Advertising rates perinsertion

kFull Page Half Page

it Inside front cover Rs 100;- -
views or opinions expressed, Inside back eovor 100;- _

Subscriptions. Annual Sl'l‘)ﬂ(!ri}\ti()ll ?nclud'ing Outside lmck'c'ovor 120(- —
postage is Rs Fourteon. Single copy including Ordinary position 75/- 45/~
postage is Re one and annas four.

Dotailed rate card can be had on application to
the Secretary, Indian Roads Congress, Jamn
House, Shahjahan Road, New Delhi-2,

To members of the Indian Roads Congress,
Engineering personnel below the rank of an
Please mention this journal when replying to advertisements.

v

agar



Transpox-t-Communications Monthly Review June 1958

i Juue 1958
Transport-Communicutions Monthly Review

> ‘e Heavy.duty, full floating
V \ _hypoid rear axle
I 3 ¢ Heavy-duty front
axle with roller

thrust bearings

e More trips
L~ per galion
9

4
“165" wheelbase
truck chassis for

goods transport

e Full depth frame
of increased stock
thickness

e Heavy-duty wrap-
round front springs

e Five-speed gear
box

e More seating
accommodation

190" wheelbase bus chassis \
for passenger transport

Contact your

nearest dealer.

VALLIAMBALAM ROAD —2!/2" Shelcrete using Mexphalte 30/40

———tta ) 0AL A e

Please mention this journal when replying to advertisements.

Please mention this journal when replying to advertisements. , i
ij




- . . - , VAY
GENERAL VIEW OF THE COMPLETED BRIDGE ACROSS YELERU RIVER ON NATIONAL HIGHWAY

No. 3-MADRAS-CALCUTTA ROAD (ANDHRA PRADESH)
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A REVIEW OF
ROAD ENGINEERING, DEVELOPMENT & TRANSPORT

JUNE 1958 Qllf\

EFFECTIVE ROLE

THE country today is seething with many technical problems both big and small. The

engineer is concerned in varying degrees with all of them irrespective of their
magnitude. As examples of big problems may be quoted the gigantic multi-purpose hydro-
electric schemes and other huge undertakings of national development on an unprecedented
scale. The engineer is contributing his might to these problems, but by the very nature of
the work and processes involved, the results are generally slow and not readily perceptible
to the common man. To him, the small problems are more pressing as they influence his
day-to-day life and are, therefore, his constant concern—problems like food, housing,
communications, transport, industries, employment, etc.

The engineer has been concerned with the common problem since very early days
all over the world. His function primarily has been that of preservation and fostering
of the constructional crafts, many of these crafts being themselves much older than
science and their practice more conducive to the development of human character and
happiness than any scientific pursuit.® *Thus, for example, the engineers’ business is
to provide water, to dispose of sewage and rubbish, to attend to heating and lighting,
to erect buildings; they have to assist in all those processes whereby goods, including
industrial and agricultural produce, are obtained and manufactured; and they have to
make the apparatus whereby goods, messages and passengers can be transported by
land, by water, and by air".

In the past, the contribution of the engineer to the common problems in
India has been outstanding and there is no field of public service where the imprint of
his work is not visible. Yet, today, he has probably not come to occupy a place
of cherished esteem in the hearts of the people. Why is it so! It would be difficuit
to answer this question, but a probable explanation may be that his contribution

* Maunsell on *Some Unsolved Problems in Civil Engineering''—James Forrest Lecture
(1951).
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has been slow, particularly in recent times when science and technology have advanced
by gigantic strides. It is a truism that anything that is not timely is not effective.
In this context it is felt that the effort of the engineer in many directions today
goes unnoticed simply because the reform or relief is trying to bring about is long
overdue. The remedy seems to lie in greater efforts on the part of enginecers.
This applies not only to engineers in Government service but also to those in private
practice whose contribution, it may be stressed, is direct and can be more effective.
Engineering lInstitutions in the country also have a notable part to play in this
direction. Study of the problems, evolution of remedies and quick implementation

by bringing unhindered collective opinion to bear on the problems can result in their
effective and practical solution.

There are also several other considerations

relevant to the issue to which a
reference may be made.

So far the engineer in India was content to do what he,
according to his professional standards, thought was the correct thing and to do his

work well and let the work speak for itself. In addition to that, he has now to raise

his sights to see how he can fit himself and the profession into the conditions
prevailing in the country at large, consequent to the general mass awakening and the
urge towards better living. The engineer cannot remain detached from this surging
current of life but has to strive for a full knowledge and understanding of the
needs of the people. He has also to make his ideas persuasive to the common man
and thereby succeed in influencing him to see and appreciate his viewpoint—a scientific
one—in a co-operative effort which has to benefit the community and the nation as
a whole. In this connection the role of public relations cannot be minimized. For

creating a favourable public opinion recourse has increasingly to be made to agencies
like the press, the radio, and the screen.

The engineer cannot afford to feel shy
of them any longer.

Further, the engineer hasto be prepared to take an increasing share in activities
outside the narrow confines of his speciality. His detailed analytical and scientific
approach to problems can be an asset in matters pertaining, for example, to administration
(technical) and management. Experince of other countries removes beyond a shadow of
doubt any misgivings in this direction. in fact, the engineer has always come to be
relied upon whenever balance between theory and practice js to be secured and
practical results produced and goods delivered. Shortage of technical personnel cannot
be an excuse for confining engineering talent to strictly technical tasks, some of them
purely of a routine nature which can be performed by lesser qualified persons.
Whenever feasible, engineering training and experience can be profitably utilized in
other directions also. This will open up new vistas and opportunities for technical
men who will be encouraged to give of their best to the service of the country
instead of being confined to be merely ‘‘hewers of wood and drawers of water''.
Recognition of status of engineers will also aid in the same direction and remove
the feeling of inferiority complex and frustration to which they are now subject.
Old prejudices and out-of-date practices have to go away if we are to progress.
Fortunately engineering education in India now provides for the study of general
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subjects in the curricula. Where there are any shortcomings they can be remedied,
but the charge of fack of broad vision and liberal education is certainly unfounded.

Remuneration of engineers is a question which requires serious attention. This
has to be commensurate with work and responsibilities. There is no doubt that
the engineers’ work is hard and his responsibilities are heavy as he has to deal not
only with problems of money and materials but also with those concerned with
human beings. It is said that the engineer cannot bury his mistakes but the mistakes
can bury him. Taking all considerations into account, there is reason to believe
that the engineer in India is inadequately paid for his work as a result of which all
sorts of complications arise. Financial amelioration of his prospects will result in
raising his morale and also lead to greater efficiency.

The recent nomination of a distinguished Indian engineer to the Upper
House of Parliament has been welcome news to the engineering profession. It is
wished and hoped that such cases will be more frequent in future. Thus can
matured engineering knowledge and experience be harnessed to the service of the
nation not only in the direction of legislation but also towards more enlightened
interest and pursuit of technical affairs and a scientific order and outlook. As far
as the latter are concerned, the contribution of an old and tested profession can be
valuable and significant. We all know the old story of a doctor, an engineer and
a lawyer discussing as to which was the oldest profession. The doctor started first:
«When Eve was created from Adam’s rib, the first surgical operation was performed ".
The engineer spoke next: *But before that God created the world out of chaos™.
The lawyer turned round and said: “But who created the chaos?” Leaving aside
the claim of antiquity, creating order out of chaos is certainly a commendable task.

DEFINITIONS OF HIGHWAY ENGINEERING TERMS

SAND: . A cohesionless soil composed of granular, gritty
and loose grains of siliceous origin of sizes
ranging between 2.00 m.m. and 0.02 m.m.

SAND, COARSE: Sand of grain size varying from 2.00 m.m.
to 0.20 m.m.

SAND, FINE: Sand of grain size varying from 0.20 m.m.
to 0.02 m.m.
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BRIDGING INDIA’S RIVERS

THE BRIDGE ACROSS YELERU RIVER

(By courtesy of Highways Department, Andbon Pradesh)

Introduction
A river Yeleru, taking origin in the
upper ageney region in last Goda-
vari District, erosses Nutional Highway
No. 5 (Madras-Caleutta Road) at Mile
301/1-3 near Yerravaram. It drains an
arca of 932 square miles at the bridge site.
The maximunt flood discharge passed by
the river is estimated as 90,000 cusees and
the highest flood level recovded is 13.5
feet above the average bed level.

bridge collapsed. A link bund connecting
H}(w l)r()kf\n ends of the bridge was imme-
diately formed and protected with rough
stone pitching and teaffic was thus res-
tored.

Various alternatives were considered 1o
alford permanent relief and reconstruction
of the 3 collupsed spans and the sixth
weak span on the Madras side on existing
foundations with R, (. (! T-heams :m:i
slab decking was decided upon and work
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In the year 1888, a masonry arched
bridge consisting of 15 vents of 30°-0"
each with picers resting on shallow well
foundations and protected by masonry
flooring was constructed at this crossing.
During the extraordinary floods in Octo-
ber 1949, five spang in the centre of the
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YERRAVIRANM ARIASL
LOCATION M 3945 OF

HAPDRAS - CALCYTT
LO4D

ANCHRA PRADESH.
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accordingly taken up. On opening the old
foundations it was however found that
the masonry wells were hardly 740" and
not 30°-0" as was ariginally expected.
Moreover, they were all oracked and dis-
placed.  As such, the idea to restore the
middle spans on the old foundations was

Transport-Communicatmns MONTILY fvevivw

Photo 1. A view of the newly completed bridge showing the location
with reference to the river regime.

Photo 2. Showing the old bridge with its central spans
washed away during October 1949 floods.
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given up and the construction of a new
bridge on deep foundations was decided
upon.

For the new bridge, a new site 280’
downstream of the collapsed bridge was
selected.  This was the best site as judged
from local grour}(l (t()n(lit‘inn,\‘ and also
from the point of view of casy approa-
ches.

General description

The bridge as constructed consists of 10
spans of 600" each with prestresssd con-
crete superstructure and R C. €. piers
and abutments resting on well founda-
tions. Wings were dispensed with on
both sides and open abutments with
rongh stone revetment and Jaunching
aprons were provided.

Foundations

Few trial hores taken in the vicinity of
the collapsed bridge showed moist red
clav with about 40 per cent of fine sand
for the major part. The well foundations
for the bridge to be reconstructed were
tentatively proposed to be taken to R. L.
49.50, 1.e., to a depth of 43.50 below
H.E. L (R L. 93.00) for adequate grip and
safety against highest anticipated scour
and resting on moist red carth. Fresh
borings were contemplated to he taken
during execution to decide upon the final
depths of foundations. Borings were taken
subsequently for all the positions of plers
and it was found that medium sand suita-
ble for foundations was available at o
deeper level.  Accordingly the bottom of
foundation was fixed at R. L. 36.00 for
all the wells except the abutment pier
and the pier adjacent to it on Madras side
where the levels finally adopted were L,
31.50 and R. L. 2450 respectively.

The two wells under cach pier and
abutment are circular in shape 11°-0"
outer diameter with a two feet thick
steining in C, €. 1 :3: 6. The wells were
provided with curbs of 4'-6"" height and
fitted with 4" x 4" x 1" M. 8. angle iron
shoes. The wells were plugged with
cement concrete 1:2 : 4 at bottom for a
depth of 56" and with sand upto the
top. Twelve mild steel rods of 1" dia-
mecter bars per well provided a rigid con-
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nection hetween the well and the cap slab
26" thick laild in R. C. ¢!, 1:2 - 4

Well sinking

Sinking of wells below the original con-
templated level of 43.50 was done depart-
mentally asx a veasonable rate for the
sinking could not be agreed to with the
contractors.  The sinking of these small
IT'-07 external diameter wells at these
low depths was found to be very difticult.
The wells passed through a thick tayer of
clay.  The sinking in the sand i:my«srs
below clay was a very slow process. Nand
blows for very little sinking was a regular
feature and sand blows as high as 20/-0"
were not uncommon-—whenever a well
descended.  The wells had to be invari-
ably loaded with a kentledge of 2000 sand
b‘ags giving about 75 tons weight cvery
time a pit was made for sinking the well,
On an average about 15 attempts were

required for cach well to sink to its final
depth.

‘There was interruption in the work duc
to floods and rainy season from June to
November 1956 feaving about sev
ing months in which 184 fee
at these Jower depths wa
average rate of this
about 104" per day.

en work-
t of sinking
s done. The
difficult sinking was

Substructure

-'l'h(e R. (3.7(3. piers and abutments con-
sist of 2 Nos. 320" diamoetoer columns
spaced at 170" centres and rigidly con
nected at top by apiey cap of si'/.: 27007 x
5'=6" % 3-0" thick, The columns are re-
inforced with 18 nos. 17 diameter rods
as main reinforcement with 3/8" dinmoter
spiral distributors at 91 pit(’:h. The pier
cap is pl‘ovlll(l(%d with 11" diameter rods at
Fop and 11 rods at bottom as main re-
inforcement with 5/8" diameter S-logsed
stirrups. o

For the piers, a 6" thick diaphragm
connecting the two coluinns iy provi:ljml
upto the flood level to prevent floating
debris getting stuck up in between thz
two columns.  The reinforcements for the
diaphragms consist of 1’ diametor rods
on both faces at 12" crs. in the vertical

(l}rcct'lon and at 5 crs. in the horizontal
direction,
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Bearings

Movable bearings of the sliding plate
type (6" x 12" x 1} thick) are fitted flush
with the surfaces of the bottom of the
beam and top of pier bent with a cross
bar of 12" x2"" x1}"" in between (welded
to bottom plate and with top contaet sur-
face machined). Fixed bearings of grout
pad 1} thick are provided with 3" dia-
meter ¢J’° shape anchor rods.

Superstructure

The superstructure consists of precast
prestressed beams 5 Nos. per span spaced
at 5’ — 17 centres 4’ - 8” deep and with a
flange width of 4'-0” at top and 5}~
web thickness. The thickness of the
flange varies from 5" at end to 77 at the
junction with the web. The bcams are
prestressed with 7 cables of 12 wires
5 m.m. in diameter for the end and inter-
mediate beams and 6 cables for the
central beams.

Each span is provided with 5 cross
beams at 15 —0” centre. The concrete
for the cross beams and the slab portion
between the beams was laid in situ, after
the beams were launched in position. The
deck was transversely prestressed in each
span with 35 cables consisting of 12 wires
of 5 m.m. diameter (25 Nos. in the slab
at 2'—6" crs. and 10 Nos. in the cross
beams at 2 Nos. each). Freyssinet method
of prestressing was adopted.

System of prestressing

The beams were cast on beds in a
specially prepared casting yard, prestres-
sed, and then launched on to the spans by
the aid of a launching girder.

A working stress of 1,14,000 1b per sq.
in. was allowed for H.T. steel in the
design, after all losses were taken into
account. The stress for the design of
concrete was 1145 lb per sq in. in the
extreme case. The concrete for the pres-
tressed concrete work was of 1:1%:3 pro-
portion and vibrated to give a cube
strength of not less than 5000 lb per
sq. in. at 28 days. The cubes were made
in steel moulds from the concrete actually
used on the work and tested at site by a
100-ton testing machine.
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The kerbs are of vibrated C.C. 1:1}%:3,
147 x 9" with a clear roadway of 227 _ (¢
between their faces.

The wearing coat consists of cement
concrete 1 :1%: 3 vibrated and laid for a
thickness of 3”7 average. Kerbs and wear-
ing coat were laid after the beams were
transversely prestressed.

G.I. pipe hand rails 2} dia. for the top-
most rail and 27 dia. for the bottom 3
rails are provided. The rails are fixed in
R.C.C. posts 67x6"x3"—~0" spaced at
7" - 6" crs.

Approaches

The Madras side approach was taken
straight to join the existing road. The
Calcutta side approach was taken on a
900" radius curve to join the existing
road in M. 391/6. Four R.C.C. slab cul-
verts of span 6', 10’, 6" and 3’ across irri-
gation channels on the Calcutta side
approachroad have been provided.

Cost

The total cost of the bridge including
the approaches comes to Rs9.62 lakhs.

The salient features of the bridge are
tabulated below :

(1) Catchment of the river 932 sq,

miles
(2) Max. flood discharge 90,000
cusecs
(3) M. F. L. ... R.L. 93.00
(130.85 M.S.L.)
(4) No. of spans .. 10
(5) Spans ... 60"—0” each
(6) Length between abut-
ments . 627 O
(7) Levels
(a) Road level ... R L. 102,02
(M.S.L. 139.89)
(b) Top of pier ... R. L, 97.00

(M.S.L. 131.85)

(¢) Top of cappingslabs R. L. 81.50
(M.S.L. 119.35)
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i .« not mean, however, _the eX-
ch‘lls‘;}il;i d((:fe the use of a small vibratory
roller in restricted areas not suitable for
the heavier roller, as this is the only me-
thod of obtaining 2 reasonable state of

compaction.

The care on the control of water added
for mixing when limestone aggregate 18
used is a very important szctor in the
four months November to February, as,
should the water content exceed the ‘opti-
mum’® due to inclement weather when
being laid, there is little chance of natural
air drying to reduce the _water content
and, coupled with the possibility of frost
action, the material becomes spongy, there
is risk of failure from traffic action.

On recent work carried out over 4 in,
thick, with material gra(‘led 2} in. down,
it has been found that incorporating the
larger size stone does tend to greater
gegregation and preference is now given to
using the smaller grading 2 in. down.

General Conclusions :

With the experience gai_ne’d in Lanca-
shire by the use of ¢ wet mix " over the last
few years, the conclusions reached are as

follows :

(1) Asa base to a road in place of
pitching, it fulfils the requirements.
The dry densities obtained are
approaching that of concrete but
density when using slag is depen-
dent on the quality of the slag, i.e.,
whether mainly good, sound slag
or containing excess of honeycomb

material.

i > ¢ lue
table aggregates are .slag, b
) Sll‘uwhite limestone (granite has not

been used).

ater content for mixing in
® trrh};ec:q‘;teof limestone is.cri_tiea,l,
F¥or lwintor working and in incle-
ment weather 2} per cent to 3 per
cent should be used ; for summer
working, not more fﬁhan 4 per cent.
Additional water if requlrgdkfa,n
always be applied by sprinklers
from the roller.
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(4) Segregation does occur but is
mainly caused on loading into the
lorry at the mixer rather than dur-
ing transit.

(6) Back blinding behind the Barber-
Greene is not normally necessary,
rolling will effectively produce the
required finish.

(6) Tt can be laid by hand successfully
in places not accessible to the
Barber-Greene, but has a tendency
to segregate. It should be mecha-
nically laid wherever possible.

(7) Speed of laying is dependent on
supplies. Maximum Ilaid by one
machine in one day to date is 482
tons.

(8) Traffic can be allowed on new work
immediately after rolling and scat-
ter will not normally occur except
under very rapid drying conditions.

(9) To prevent wet conditions affecting
limestone ‘wet mix’ the roller
should be kept close up to the Bar-
ber-Greene to compact the material
as soon as laid.

(10) The base course of tar macadam or
bitumen macadam can be laid im-
mediately after the ‘ wet mix’ has
been laid and rolled.”

(11) The effect on the grading of the
material due to rolling is less severe
on limestone than slag, limestone
showing an increase of 5 per cent
due to crushing on the middle range
of the stone size and slag 6 per cent,
but in both cases this is not detri-
mental to stability.

(12) On trunk and Class I road, it
should be laid 8 in. thick, in two
4-in. layers, on other roads 6 in.
thick.

For the Preston By-pass motorway,
9in. is specified in two 4} in. layers.
(All these dimensions are after consolida-
tion.)

(From:  The Surveyor and Municipal and
County Engineer,” April 12, 1958)
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BETTER ROAD TRANSPORT

HOW CENTRE PLANS TO FORCE VITAL IMPROVEMENT

by
D. D. Surr
(Member, Inter-State Transport Commission)

TH()U(}H the formation of the Inter-
State Transport Commission hax been
generally welcomed, doubts have been
expressed in cortain quarters as to its
capacity to eliminate obstacles to the
development of road transport.

The maladies that infect the industry
are deep-rooted and call for drastic action:
but the concept of the Commission is
revolutionary. For the first time the
Centre has assumed powers not merely to
advise the States how best to develop
inter-State road transport, but also to
take over administration of the subject
should the nced arise.

Tho manner in which the Commission
will operate will depend on the deg:rec of
co-operation it receives fr<.)m. the States.
The task before the Commission is cnor-
mous. [t has to help to increase the road
transport industry’s capacity to lift an ad-
ditional 60 to 70 million tons of goods,
which is even more than the Railways’ ex-
pansion programme envisages. The present
capacity of road transport, with about
130,000 goods vehicles in the country, is a
little over 20 million tons, but phat is be-
canse of the under-utilization of vehicles.
Our estimate is that the utilization of
vehicles today is generally from 40 to 50
per cent.

Carrying More

i roper organization of the
in(ﬁéil;ywl;n(f in this direction the
(‘ommission must exert full pressure—-the
percentage can be raised to almost double
the prosent figure. At any rate, we h(?pe
o 1ift 15 million additional tons, using
only the present number of vehicles. Tn
addition, it is planned to put on the road
another 110,000 to 120,000 Vehlc'les .by
1961, which with adequate or'ga,_mza,tlon
will be able to lift 30 to 40 million tons,

3
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This will be possible as the new vehicles
can carry greater loads.

Moreover, we are also trying to
persuade State Governments to permit
heavier loads on the roads wherever
possible. By this means we can increase
the total capacity by about 50 to 55
million tons. That will still be short of
the target by 10 to 15 million tons.
This capacity is not uncovered, however,
for it is planned to encourage the use
of trailers and put on the road 40.000
to 50,000 such vehicles by the end of the
Sccond Plan period. Tt is through the
ageney of  the Inter-State Commission
that these targets will have to be achie-
ved so the earlier the Commission begins
functioning the better.

The development of road transport has
yet another important aspect. It is the
only means of opening up the country and
thus promoting that unity among the
people which is essential for achieving the
second Plan’s targets. Road transport
can reach places which railways will not
for years; because of the cost of new
construction, it may never be feasible to
extend rail transport to thinly-populated -
and remote areas: itis cheaper to appro-
ach these places by road. Road transport
can also connect railway termini with
markets and provide door-to-door deli-
very. In fact, for the successful operation
of railways, there must be adequate road
transport to bring traffic to them.

How it Will Work

The question has often been asked how
the Commission proposed to proceed with
its work. I shall give in detail below the
functions the Commission can perform
under the three main heads—development,
co-ordination and regulation.
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In vecard to development, the Commis-
sion will (i) Determine what arve intm'-‘
State routes  (ii) Survey the needs  of
each inter-State route.  (The Commission
may find it necessary to have a separate
Research Wing for this work)  (iii) Kxa-
mine how best the increased requiremen-
ts can he met, whether Dy increasing the
number of vehicles or by making fuller
use of existing vchicles (iv) Draw up
gchemes for operation of these routes by
large units (V) Persuade the interests
concerncd to work the schemes (vi) Watch
the development of the atlt()m()l?ile ind}m—
try, and offer suggcstipns for improving
its products (vii) Assist (}_overnments in
formulating policies regarding motor fuel,
including the incidence of taxation.

On the subject of co-ordination, the
Commission will: (i) Co-ordinate the
operation of transport vehicles with other
means of transport in each area and
thereby ensure that (a) there is no un-
economic competition and (b) that there
is no duplication or waste of transport
capacity. (ii) Regulate road scrvices 80
that passengers who have to catch a train
or another bus will not have to wait for
long.

Reluctant States

As for regulation, many States have not
yet been able to reach agreement with
neighbouring States for the operation of
transport vehicles on inter-State routes.
To encourage such agreements, certain
principles were approved by the Trans-
port Advisory Council at its last meeting
in February 1956, These principles were
later circulated to State Governments,
but progress towards agreement has been
unsatisfactory. The States which have not
yet come to any agreement are Madras-—
Andhra Pradeash: Andhra Pradesh—-
Mysore :

Mysore ;. Orissa-Bihar 1 Orissa-Andhra
Pradesh 1 Rajasthan-U.P.: Delhi-U.DP. :
Delhi-Punjab : Madhya Pradesh-Bombay ;
Madhya Pradesh-U.P. : Madhya Pradesh-
Rajasthan : and Bengal-Bihar.

It will be one of the first tasks of the
Commission to assist these States to
enter into satisfactory reciprocal arrange-
ments for the operation of transport
vehicles on inter-State routes. If in spite

16
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of its efforts the results are not encoura-
ging, the Commission will itself  have to
enter the field and regalate the operation
of transport vehicles on such routes by
fixing, from time to time, the number of
vehicles that should ply on each route,
and by allocating a quota from that to
cach State concerned, it will also settle
disputes in connexion with inter-State
trafiic,

L visualize two major obstacles to the
Commission’s snceess—the reluctance of
States to part with power, and an even
greater reluctance  to  surrender any
revenue.  The Centre certainly has a
strong case for pushing its schemes
through 80 a8 to create the required trans-
port capacity in the national interest. Lut
a great deal of paticnce and persuz;xion

will be needed to ensure dividends in this
great venture.

Going Too Far

Tt h:}s been urged in some quarters that
1?tcr-.\mte trade and commerco being a’.
Central responsibility, transport mtqb
necessarily fall in the same sphere zm;l
therefore, road transport should be ('()n:
trolled directly by the Centro, The Com-
mission, according to  thesge quarters
shoul(! not act merely as an advisor Ol:
'pl;mn'mg body, but should take ovurytho
functlo.ns of RTAs and STAs in respect
of the inter-Stato operation of vnhicioL.

That is casicr said than done. Imagine
the ]ll.lgO set-up needed 10 perform these
functions.  The commission will need tO
have (l()'/'.ens of offices all over the ¢
to receive and scrutinize
grant permits and adminjster the opera-
tion of vehicles once permits have been
granted. There will have to be an 0rgu}1i-
zation parallal to oXisting R'T'As which
of course, must continue for the [)urp()su;
of transport operations within the States
Will the cost involved jn such a set-up l;(;

justified, and even so, from where would
the money come?

ountry
applications,

At present, taxe
collected by the
revenue  thus

8 f)n motor vehicles are
States, and from the

rovenu, 15 derived they finance the
administration and the construction and

maintenance of roads, Once the Centre
takes ovor the administration, it must

(Contd. on page 10)
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DISCUSSIONS AND CONCLUSIONS OF THE
XITH ITALIAN ROADS CONGRESS—MAY 1957

(Continued from May 1958 T.C.M.R.)

Intersections

NTERSECTIONS constitute parti-
cularly dangerous areas for road ?:ra,'ﬂ"lc
and this is well attested by the statistics.

To such an extent is this true, that one
of the basic characteristics of the most
important roads consist precisely of the
type of control employed for crossing the
road at intersections.

In the United States, for example, the
following definitions are employed :

ressway: This term relates to a
rof(;( ?with theystl'ea.ms of traffic moving
in opposite directions separated from qnﬁ
another) for through traffic, to whic
entry is restricted or 18 not allowed, and,

in the majority of cases, with intersec-
tions at different levels.

Freeway: This is an expressway with
full control of access.

Similarly, in Italy, one of the characte-
ristics of motorways 18 the absence Qf
intersections at the same level, a8 is evi-
dent from the definition of a motorway
laid down in the Highway Code now in

course of preparation.

\ sett f
he same way, the setting up o

¢ é?o;’)’ gignals on side roads, which hajs
a tendency to become wide_spread, is
based on the idea that particular care

must be exercised when entering main
roads.

In Germany, a good practice for motor-

ways where there is no control system at~

i i i lerating
ntersections, is the use of accelera

;lrlnedldecelemting ’la.nes, to enable vghlcles
to enter and leave the motorway without
disturbing the flow of traffic moving

along it.
If, in practice, certain rules for motor-
b

i i far been
do exist, nothing has so
Zva?e:?ulloyedeﬁned ; particular care must be

taken to ensure that there is good visibi-
lity for a sufficient distance at the appro-
aches to intersections, and the lay-out
should be so designed that it compels a
driver who wishes to enter a road which
is carrying heavy traffic to move at a
slow speed and not enter the main road
at right angles.

At this point, attention should be
drawn to the fact that although in the
case of newly constructed roads it is
possible to prescribe standards which
must be complied with immediately, for
roads already in existence it is necessary
to carry out a gradual improvement,
giving priority to the ¢ Black spots *.

These arrangements should examine
the construction or the reconstruction of
houses in the vicinity of the intersections,
the construction whenever possible of
channelising islands, the establishment of
roundabouts, the construction of under-
ground or overhead passages when the
traffic density is too grcat, the establish-
ment whenever possible of lanes for traffic
moving at different speeds, those reserved
for slow moving traffic being at the edge
of the road (for example, the Viale Zala at
Milan), etc. In addition, particular
attention should be paid to traffic signals.
Lastly, it must not be overlooked that in
regard to traffic on urban thoroughfares
the greatest iraportance attaches to pedes-
trian crossings and the maximum care
should be devoted to providing signals
for these crossings.

Surfacings

The design of surfacings should be

closely associated with the study of the
soil.

It is advisable to emphasise that a care-
ful study of the composition of the soils
and of the characteristics to be required
of the soils after they have been compac-
ted, is & matter which concerns all sur-
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facings, whether made of carth wlhich has
cing ‘ ‘
heen given o simple surface treatment o)
of bituminous compositions or of con-
crete.

The question of the  thivkness o be
adopted for certain types of swrfacings
must be given carelul study and form the
subject of standard speeifivations which
are open to revision as a _1'(»;4'11111 of progress
made in rescarches in this field,

I4 is advisable to point out that there is
not a single set of criteria to he followed
in the caleulation of the thickness of sur-
facings, but that the criteria vary with
the type of surfacing. In particular, they
are ditferent for rigid pavements and for
flexible pavements.

Tn this connection, it should be recalled
that standards are already in existence in
various countries for the surfacings of
aerodrome runways: the TC AO. was
desirous of giving suitable indications
to enable standardisation to be eflected
at international level  and asked the
P. I A. R.C. to study thix problem:
this question is being investigated at _the
present time by a  special Technical
Committee.

While awaiting for final conclusions to
be reached, this Committec has sugges-
ted that for the moment the formulas
which refer to the ““ modulus of reaction”
should be retained for the determination
of the thickness of rigid pavements, while
the suggestions of the U. 8. Corps of
Engineers, which are based on the mea-
surement of the C. B. K., should be em-
ployed for flexible pavements.

It is readily understandable that, even
if they are confined to the superstruc-
tures, care must be exercised in publish-
ing standards, which should be in the
nature of guides and, in any event,
liable to periodical revision.

In addition tothe thicknesses, attention
must, of course, be given to the composi-
tion of the mixtures to be adopted for
the construction of the superstructures.
As far as these are concerned, it is not
a difficult matter to draw sufficient data
from current experience and the technical
literature to enable useful standards to be
published. In this conncction, it should
be recalled that specifications have al-
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ready been drafted and approved by the
Roads Committee of the T G 1. contai-
ning sugeestions regarding the construce-
tion of ordinary water-hound micadams
or  surlace-dressed  water-hound  maca-
dams, a3 well as macadams  consisting of
mixtiures (open,  semi-open and  closed)
and those prepared with asphaltic
powder.

Furthermore, a number of lurge Ameri-
can organizations such as the Asphalt
Institute, the American Conerete Insti-
tute and the ALA N L. O, cte., have
given information on this subject, in
addition to those that are valid in several
States, and it is possible to extract useful
material from these recommendations.

In studying surfacings, consideration
must also be given to the suitability of the
surface for obviating slipperiness and for
reducing the cost per vehjkm of the dis-
tance covered.  All the various aspects of
traflic dangers must, of course, be consi-
dered, as well as the colour of the layers;
similarly, whatever contributes to good
visibility in daylight and during the
hours of darkness must be taken into
consideration,

Finally, in any standard specifications
relating to surfacings, a reminder should
be included on the need to have regard
for the choice of the surfacing to be adop-
ted, to the *‘cost of the road”’ ) under-
stood ag the present value of the road,
that is to say, as the capitalisation of
the cost of contruction, the cost of repairs
and the cost of reconstruction at the end
of the useful life of the road,

All the variables that have been mentio-
ned must naturally be related to the pre-
sent traffic density and that forccast for
future years, as well as to the design

speed it is deemed advisable to adopt for
cach road.

Engineering Structures

Two fundamental aspocts must be con-
sidered as far as enginecring structurcs
arc concerned, that is to say, the dimensi-
ons that must be given to such strue-
tures in order to avoid bottlenccks in
the traffic and the caleulation criteria

which should be followed in drawing up
the plans.

18
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In view of the fact that this National
Congress should deal with problems on a
general level, and not with exact numeri-
cal details, since such matters will be
investigated, if necessary, by the Draft-
ing Committee which is to prepare th.e
draft of the standards, it is deemed a_,dv%-
sable to restrict our remarks to an indi-
cation of the directives on which these
standards should be based.

In substance, these directives should be
as follows:

(a) to maintain the width of the
carriage-way ;

(b)  to reduce the width of the central
reserve separating the streams qf
sraffic—without, however, elimi-
nating it altogether—on roads
constructed with uni-directional
traflic lanes.

1f this reduction results in the elimi-
nation of the hedge, the dazzle which
makes driving dangerous should be obvia-
ted by arranging for a system of lighting
to be installed on the bridge and on the
sections of the road forming the approa-
ches to it; if such an installation should
present any difficulties, the central reserve
geparating the lines of traffic should only
be reduced to the limit necessary in order
to retain the hedge;

(c) the width of the side verges
might be reduced by ceasing to
regard them as a parlgmg _space
for vehicles; if a Wldenlpg of
the carriage-way in the distant
future is to be anticipated, @he
width of the verges remaining
must be such as to enable that
widening to be made;

sideration of the possibility

@ g(f)r; subsequent widening of the
road must also serve as a guide

in the planning of other engineer-

ing structures (retaining walls,
culverts, etc.). Theseengineering
structures must not make such
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widening too difficult or expen-
sive.

Asg regards the loading conditions to be
taken into consideration when calculating
bridges, two standards (No. 6018 and 772
dating from 1945 and 1946, respectively)
published by the Ministry of Public
Works are still in force at the present
time ; these standards specify loads which
vary 1n accordance with the type of traffic
(heavy, medium and light). A similar
circular letter from the Ministry of
Defence fixes in the same way various

loads for main roads, secondary roads and
minor roads,

The criterion of a distinction between
different types of roads is a logical one,
and it is advisable to retain it, but the
criteria on which such distinction is based
must be clearly defined. This should be
explicitly stated in the Highway Code
now in course of publication. Attention
should be drawn to the importance that
military vehicles present for engineering
structures, and that the forecasts by the
Ministry of Defence, regarding the vehi-
cles it is anticipated will be constructed

in the near future, should be taken into
consideration.

As regards roads which are not of
interest to the military authorities and
over which it is predicted that no army
convoys are likely to pass, save in
exceptional circumstances, plans could be
drawn up, taking care to check that the
loads specified by the Ministry of Defence,
without imposing stresses below the safety

limits, could not cause breaking of the
structure.

At the conclusion of the Conference,
the general meeting of the members of
the Italian Committee was held at which
M. Rumpler was present and kindly
consented to address the meeting.

{Concluded)
(From: ¢ Bulletin Del’ Association
Internationale Permanente Des Congres
De La Route’ No. 148).
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“WET MIX’ SPECIFICATION USED IN LANCASHIRE
PREMIXED WATER-BOUND MACADAM

DETAILS of the premixed water-bound
macadam (‘ wet mix’) used by the
Lancashire County Counecil were given
at an Institution of Highway Kngincers’
symposium by Mr. James Drake, B. Se.,
MICE, MLMUN.E, FIINST.H.E., the
county surveyor and bridge-master.

The following is the specification adopted :

“Where shown on the drawings or
directed by the engineer the foundations
of the carriageways shall consist of pre-
mixed water-bound macadam, as spocxfiod
below, laid with an approved {1100hu.mqml
finisher in layers not exceeding -} in.
thick after compaction. It shall be well
compacted with an 8-10-ton steol-_tyrcd
roller or, where directed by the engineer,
a 21-ton vibrating smooth-wheeled roller,
to the satisfaction of the engincer.

¢ The material shall be loaded into lor-
ries at the mixing plant by means of a
chute and not dropped into the lorry from
the hopper, the lorry shall be uniformly
loaded in height for its full length and
width to prevent segregation, and materi-
al shall be sheeted over immediately
after loading and during transport to pre-
vent any variation in moisture content.

¢The aggregate shall be cithm'. lime-
stone or slag and shall comply with the
requirements as defined in B, S, 8025
paragraph 3.

«The material shall conform to the
following gradings: for thicknesses over
4 in. compacted thickness grading < A”
and for thicknesses not excecding 4 in.
compacted thickness grading < 177,

Sieve size {B. S. 410)  Percentage by

weight passing

(¥4 A ol (¥4 'l; 22
2) in. 100 100
2'in. 95-100 100
1} in. 80— 95 05--100
1in. 60— 80 80~ 95
3/4 in. 50- 70 60— 80
1/2 in. 40~ 60 50— 70
3/8 in 35 50 40-- 60
3/16 in 20~ 35  25- 40
No. 7 mesh 10- 25 15— 30
No. 36 mesh 6- 15 6-- 18
No. 200 mesh 3- 7 3- 3
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‘The percentage passing a No. 200
mesh  sieve shall not exceed half  the
amount passing o No. 36 mesh sieve.

‘Water shall bhe obtained from ap-
proved source and shall be free from
organic or other impurities.

*Mixing shall be carried out in suitable
paddle mixers.

‘The amount of water to be added is
dependent upon the climatic conditions
and the time of the year the material is
laid and will be varied only on the direc-
tion of the engineer. For slag this shall
not be more than 5 per cent by weight of
mixed material and for limestone it shall
be between 2} and 4 per cent.’

Mr. Drake commented : < wet mix ’ has
been used successfully as a road base in
place of pitching by the county council
since 1952, Aggregates used have becen
blue and white limestone and slag. Dry
densitios obtained, after compaction, are
in the order of 135 1b cu. ft. to 150 1b
cu. ft.

Rate of spread in 6 in, compacted
layers is 3.3 yds to 3.4 yds per ton.

Considerable  experimental work  has
been carried out on ¢ wet mix prior to
and since its use as a road base, this be-
ing confined to limestone aggregates.

The findings from such work and from
practical use of this material are given
under the sub-heading of < General Con-
clusions’” at the end of this Paper.

A recent comprehensive test carried out
which is of interest was the comparison
of the compactive effort of a plate type of
vibrator and a  nine-ton three-point
smooth-wheeled road roller, when it was
found that better results were obtained
with the nine-ton road roller. The reason
for this is that to achicve satisfactory
compaction of ‘ wet mix’ a compressive
rather than a vibratory action is requir-
ed, ax the fines are already distributed
throughout the mix, and the vibratory
action tends to disturb this distribution
upsetting the balance of the mix.
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i .« not mean, however, _the eX-
ch‘lls‘;}il;i d((:feqthe use of a small vibratory
roller in restricted areas not suitable for
the heavier roller, as this is the only me;
thod of obtaining a reasonable state o

compaction.

The care on the control of water added
for mixing when limestone aggregate 18
used is a very important szctor in the
four months November to February, as,
should the water content exceed the ‘opti-
mum’® due to inclement weather when
being laid, there is little chance of natural
air drying to reduce the _water content
and, coupled with the possibility of frost
action, the material becomes spongy, there
is risk of failure from traffic action.

ecent work carried out over 4 in.
th?c?{,rwith material graded 2} in. down,
it has been found that incorporating the
larger size stone does tend to greater
gegregation and preference is now given to
using the smaller grading 2 in. down.

General Conclusions :

With the experience gai_ne’d in Lanca-
shire by the use of ¢ wet mix " over the last
fow years, the conclusions reached are as

follows :

(1) Asa base to a road in place of
pitching, it fulfils the requirements.
The dry densities obtained are
approaching that of concrete but
density when using slag is depen-
dent on the quality of the slag, i.e.,
whether mainly good, sound slag
or containing excess of honeycomb
matorial.

> ¢ blue
itable aggregates are .slag,
) Sll‘uwr}bxite limestone (granite has not

been used).

ater content for mixing in
) trrh};ec:q‘;teof limestone is.cri_tiea,l,
F¥or lwintor working and in incle-
ment weather 2} per cent to 3 per
cent should be used ; for summer
working, not more !’:han 4 per cent.
Additional water if requlrgdkfa,n
always be applied by sprinklers
from the roller.
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(4) Segregation does occur but is
mainly caused on loading into the
lorry at the mixer rather than dur-
ing transit.

(6) Back blinding behind the Barber-
Greene is not normally necessary,
rolling will effectively produce the
required finish.

(6) Tt can be laid by hand successfully
in places not accessible to the
Barber-Greene, but has a tendency
to segregate. It should be mecha-
nically laid wherever possible.

(7) Speed of laying is dependent on
supplies. Maximum Ilaid by one
machine in one day to date is 482
tons.

(8) Traffic can be allowed on new work
immediately after rolling and scat-
ter will not normally occur except
under very rapid drying conditions.

(9) To prevent wet conditions affecting
limestone ‘wet mix’ the roller
should be kept close up to the Bar-
ber-Greene to compact the material
as soon as laid.

(10) The base course of tar macadam or
bitumen macadam can be laid im-
mediately after the ‘ wet mix’ has
been laid and rolled.”

(11) The effect on the grading of the
material due to rolling is less severe
on limestone than slag, limestone
showing an increase of 5 per cent
due to crushing on the middle range
of the stone size and slag 6 per cent,
but in both cases this is not detri-
mental to stability.

(12) On trunk and Class I road, it
should be laid 8 in. thick, in two

4-in. layers, on other roads 6 in.
thick,

For the Preston By-pass motorway,
9in. is specified in two 4} in. layers.
(All these dimensions are after consolida-
tion.)

(From:  The Surveyor and Municipal and
County Engineer,” April 12, 1958)
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HERE AND THERE

1. TRAILER FOR CGONCRETE BEAMS SELF-LOADS

@® A straddle trailer has been designed
$o haul large concrete beams from plant
to projects. The trailer is built to load,
carry and wunload (without additional
equipment) up to 70 it lengths of pre-
stressed concrete beams. Hach beam can

Nk (A0
T g i v
St LA

be 4% ft high by 16 in. wide with a
weight of about 20 tons,

Since the prestressed beams must be
handled delicately, dual rubber-tired
wheels actually straddle the concrete
beams. After pins are inserted in each

2.

end, the hydraulic 1ift loads the sensitive
cargo automatically.

The trailer is about 80 ft long and
weighs 10 tons.  The outstanding feature
claimed for the machine is its ability to

i
g

self load and self unload. Neither the
hauler nor the manufacturer needs to
maintain any other beam loading equip-

ment in  the casting yard or at the
delivery site.

(From: * Engineering News-Record,”
March 27, 1958.)

ADVANCED PERMANENT WAY TRAINING SCHOOL AT POONA

RAILWAY BOARD DECISION

@® THE Railway Board has decided to
set up an advanced Permanent Way
Training School at Poona and the Central
Railway has been authorised to make the
necessary arrangements.

The school is being set up to provide
advanced training in the maintenance
and construction of railway track to en-
gineers and senior inspectors of the Indian
Railways and also engineering officers and
inspectors of other countries in the
E. C. A, F. E. region,
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The training is expected to leadto
greater safety, efficiency and economy and
result in high level track maintenance,
which is becoming very ossential with
the fast speed and increasing density of

traffic on the Indian Railways in the
future.

An instructional film on the proper
maintenance of railway track is also
under production, and when completed it
will be used widely for training purposes.

(““ Press Note,” May 22, 1958.)
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3. FINDING THE RADIUS OF AN EXISTING
HORIZONTAL GIRCULAR CURVE

@ PHILIP A Latimer® — 'l‘h?y article,
: Tard« 3 FOOY -
‘¢ Interprotation of Deed Wor ds,“.\,\gr\( v
ing and Mapping, April-June 1957, pages
10161, Cateresting reading to me.
159-161, is very interesting g

.o at point B the above deed
re‘:j;‘f"m‘]‘u(xl\l%o ;}L\Ee:ft 1320 feet : th(»}l(}e, dl;o
N(()Pt;}l' 2641) feet; Lhen(:cl due Kast l3~f)’
fect : thence, due South 2640 fcet;......l.l...
Hasn't the engineer forgottep 'to 1,) QV{
for the convergoence of nlerldums'.r !
realize that the pr.oblem, as to po;ntl 3
being 11 feet out, i1s & _questlon 01’ tt e
difference between the azx‘muth brough 1n‘
from the line C 31-C 32 and the true

north.

i stion

Now, I would like to offer a suggestio

as t,g the solution of a problem which 1is

apt to occur more and more frequently

as new highways are built on new
locations.

Suppose that we are running out on the
ground an old deed line which now crogs,ei-i
2 curve of a new highway, and it is desire
to ascertain the degree of curvature or
the radius of curvature of the new center-

line. (See Fig. 1.)

Fig. 1

*Route 2, Rox 3, Edgewater, Md.

Lay off a chord (AB) of length 67.70 feet
and mwoeasure the middle ordinate. The
degree of curvature will then be 10 times
the measured middle ordinate. As a
check, lay off the chord (AC) of length
95.75 feet and measure the middle
ordinate. The degree of curvature will

then be 5 times the measured middle
ordinate.

Editor's Note :—When this letter was
received, in July 1957, the editor became
curious as to the relationship between
this method and the one published in
Surveying and Mapping, January-March
1956, Vol. XVI, No. 1, page 82, and
undertook to experiment a bit. He kept
coming up with certain small discrep-
ancies—so smallas to be of little practical
importance, but disturbing neverthe-
less—and wrote to Mr. Latimer and

requested a clue as to how the formulas
had been derived.

It then developed that this is an ap-
proximate method, close enough for many
practical purposes, to be sure, but be-
coming increasingly loose as the degree
of curvature increases, or the radius of
curvature decreases,

The derivation of the formulas** is
given below. (See Fig. 2).

%2
\.’f\_—/

Fig. 2

i F. : d, Coast and Geodetic Survey, who is
. +ion was checked by Cocil F. Ellingwood, v
** Thig derivation as

i rveyi
also an instructor in Route Survey

ng at the U. 8. Department of Agriculture Graduate School.
23
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From Figure 2 it is obvious that
R* = (K — M)* 4-(('/2)"
= R —2RM A4 M? {0214
2RM = M= ("2 }4
R = Mj24C28M
Noglecting the small term, we have
R =0C*/8SH (Approx))

-
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Dare = 5729578/ R =

BT29.578 x 8 M)/(!-
3N36.624 My

I 45836624/ = 10, 0=67.70, and if
45836.624/(" = 5 (' = 95.75.

(From : < Surveying

and Ma,py)inq"
January-March 1958) T

4. MARRIED CONDUCTRESSES TO GO

® MARRIED women will no longer be

employed as conductresses on Dundee
Corporation buses after the holiday period,
which ends in September. This was
unanimously agreed by the Transport
Committee on April 15. The decision
affects 20 of the 86 conductresses. At a
subsequent sub-committee meeting the
transport manager, Mr. W. 1. Russell,

explained that from inform
by the Ministry of Labour there was a
potential supply of 1,000 men suitable
for recruitment by the department, In
1953 it was decided that the number of
women employed should depend on the
availability of suitable male labour.

(From: ““ Modern 7Transpors.’
26, 1958). pere

ation supplied

April

5. ECONOMICAL BEAM TESTING MACHINE

® BUILT for Lloyds British Testing
Company, Limited,Low Walker, Newcastle
upon Tyne, by J. Samuel White and
Company, Limited, Cowes, Tsle of Wight,
the beam testing machine shown in the
accompanying illustration has the double
advantage of being economical in first
cost, and simple to use and maintain. 1t
will apply loads of up to 200 tons to
beams with maximum dimensions of 39 f§
long, 3 ft deep and 4 ft wide.

The machine is based on a fabricated
steel box girder 46 ft G in. long, made
from two 40 in. by 12 in. broad-flange
rolled steel joists, with 1 in. thick steel
plates welded to the top and bottom
flanges.  This girder which is supported
at one end by a hinged pivot and at the
other by a hinged and sliding pivot, is
partly sunk in a pit for convenience of
access to the beam under test. No load
other than the deadweight of the machine
—about 30 tons, without the specimen—ig
carried by two simple foundation pads.

Test loads are applied by two 100 ton
hydraulic jacks mounted in cast-steel
bolsters below the main girder, the bols-
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Two hydraulic {acks, two load capsules, and
a simple arrangement of beams enable
a load of 200 tons to be applied to a
specimen beam of any length up to
39 ft, and up to 5 ft deep.

ters being fitted with small wheel

: 8 running
on the upper side of the girder ‘

flange, so
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that the jacks can be positioned to ajpply
the load as required. When the jacks
have been moved to their loading position,
the bolsters are clamped, and the Jzu_zks,
acting vertically downwards, transmit a
load to cross beams lying at rlght’ angles
to the main girder. Tension bars working
in slots in the cnds of the cross beams
connect them to similar beams resting on
the specimen to be te.sted. Loads are
thus applied to the specimen, and hydrau-
lic capsules between the jacks ar}d tl.le
lower cross beams give dircet readings in

June 1958

tons of their magnitude. A variable-
delivery pump supplies hydraulic fluid at

a maximum working pressure of 6,000 1b
per sq. in.

For loading beams at the neutral axis
special trunnions are mounted on the main
loading girder and on the underside of the
top cross beam. These engage with pins
attached at the neutral axis of the
specimen,

(From: ¢ Kngineering, April 18, 1948.)

6. NEWCASTLE PROPOSES TRAFFIC ENGINEER

A special committee set up by New-
castle upon Tyne City Council to deal
with trafic problems in the city, has
ijssued a report on its findings. The
committee recOmmenfiS the appointment
of a special traflic engineer; the
abolition ~of right-hand turns in the
city  centre ; the  provisions o.f
light-controlled  pedestrian  crossings ;
all car parks to be made free; extension

7. PLAIN WORDS

¥ vou arean engineer, are you one of
t.hoseI Bw)}’xo first set foot on the path to
your career by wanting to be an engine-
driver ¢ Or, were you 30 gopd at
mathematics and physics that a friend of
your father said you would make a good
engineer? Or, perhaps you were so hop'e(i
less at everything that your faﬁher.sm”
«He’ll have to goin for engineering.
As all three types secem to be able to fio
well, provided they havo the huntl;:L-nl
qualities and character whlqh are essen 111&
to success in the profession, it really
does’nt matter now how you sta.rtegl_
What does matter to.-day, Iam l?ur(;l, is
whether future engineers Qf all three
types should be given practical training

in the shops. N

There seems to be a sharp d1V1310rblho£
opinion between those yvho hoi’_ 1 far
some practical training 18 essen ial fo

of “No waiting” and ‘One way street”
orders; and the formation of a new
traffic committee with wider powers,
Another recommendation is that the
Cowen Monument in Westgate Road

should be moved to facilitate the re-siting
of bus stops. PR

(From : ¢ Mod€rn,

1958). |

y

every engineer,
that the young engi
qualifications whiowgg
research should not me on the
shop floor. The Conway Committee’s
report to the Institution of Mechanical
Engineers on this subject of practical
training, which was reported in last
week’s issne of Engineering, makes g
definite recommendation in favour of such
training. The only concession they would
allow is for the trainee to specialise to-
wards the end of his training ; the future
research engineer, for example, would
spend little time in the shops and more
in the test and research departments.

I have yet to meet someone who would
allow the research engineer to dispense
entirely with practical training. May be
there are such people, but they must be in
a minority. 1In any case, I cannot agree

% DY) 2 LI §
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with them.  Eagineering i o practical  would he
art ; it is the cconomic application of  did,
scientific rescarch, and if the cngineers I some shons. | o
who do the rescarch haven't the faintest Lics ii ) “ N (l:.)]"\’{ }‘uswr, th‘\":(‘ are ‘h_”“"'”
idea how the veseareh has to he applied, L’:) | " :l'l“"'“:’l"('g“ (l" apprentice engineers
they will be only partly effective. No one t'r'linl(iun(v ‘ !l’"“‘l“vl(}“\] ['F"‘“'““}l- Neparate
is asking them to become skilled mecha- ‘/“".'“” ,HL' \( “l)() ‘\ welp to get round these
nics, but they ought to know what the tr('n(’ll ’l(‘;‘[ Y”_" .\]vn ought to resist this
mechanic does and how he does it I s 1‘]“‘ o n\ n “( ])»l'()(lu('t/l'()n shops can
lack of practical expericnee, 1 think, “1' l'hlnufl in training gam an under
which has reduced the contribution made 5o MR O the chief function of hig pro-
by architects of this country. Why don’{ :(]"\:ﬂtl(m‘ He will have plenty of time aftor
architects lay a few thousand bricks. mix ('L wl o _w""g)’ his hands and scrub his
E . - meoer naily.
concrete, and practise the art of building &
for a short time i1n their vonth 7 They

much hetter arehitects if they

(From : ¢ Engincering ™ dpril 25, 1958).

8. BACK TO THE BICYCLE

@® 'THE growth in the number of pri-
vately owned cars, motor cyeles, and
scooters, reflects the rise in the standard
of living to some extent, but persistently
rising bus fares have driven more people,  with o bicyele you weave your way to the
who would otherwise never have thought  head of the trafiie jam and are :;{]‘ 'Li t'}"‘
of it, to investigate other modes of travel,  first green light, For bicyeling in wi(x Lo o
cven down to the humble push hicvele.  rains and snows | Propose 1'.ohl>u : nl ~” ;
On this point, I myself enter the witness  those zip-fastened suits, and 1("1'\, ((:.(”0
box. Until the present bhus strike, T had  hats, aflecied by \V,',Ht('m (1 11|',~i -”""Ll ()Tl
accepted  rising  fares  with  fatalistic \ ' Auirehdl -due-

' ing the war. Nor do 1 expeet to be an
groans, but the diappeavance of the bises  object of curiosity. | anticipate  that
Y. anvicipate ALV TG

from the .rou.ds th.T‘ induced me to gt ont. thousands will do the same, to the profit
my old bicycle which 1 have never before  of their purses and their W‘;,i“ﬂ' liney l
used in London. 'The experienee has not, s Tnes.
heen painful. Lt has been cexhilarating. (From.: < 'Phe
It has led me to discover that bieveling is May 23, 1958).

not only infinitely
(and taxis!) but js,
London,

cheaper than  huses
. at least in central
Fomon, quicker beeause, while traflic
nocks slow bhuses and tayis aer
otaxis to a ¢ rawl,

Fastern Keonomist,”

INGENUITY

Elderly lady:  © Isn’t it wonderful  how these

' sernice  station
people know where to set wp their pumps to gel qag!”

AMBITIOUS

Wanted : A secretary who looks like a girl, thinks bike « man
acts like « lady and works like a dog. ’
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ABSTRACTS

- MEASUREMENT OF
T:IT‘Z Slg;I(‘gAMIC PROPERT}ES OF
SOIL BY VIBRATION ME THODS:
Ronald Jones, Geotechmque, The
International Journal of Soil Mechz}-
nics, Vol. VIII, March 1958, The Insti-
tution of Civil Engineers, Great George
Street, London, S. W. 1.

HE Paper describes vibration mgthods

which have been used to obtjmn the
dynamic properties ol soil in situ from
measurements made ab the surface.

Part 1 of the Paper considers the propa-
gation of surface vibrations over test
lengths of about 50 ft. It is shown that
the dynamic shear modulus, and the form
if its variation with depth, can be ascer-
tained from HI(’:LHIITOmGY}tS 01" the pha:se
velocity of the surface ‘V}l)ratl()rls within
the frequency range of 35 to 400 ¢/s. The
relation between phase velocity and fre-
quency enables the depth to be .foupd ab
which there is a marked chm_\gp in elastic
properties such as at a transition between

clay and gravel.

In Part IT of the Paper, a mef,hoil is
deseribed for obtaining the dynamic s 1fc,:u-
modulus of the soil from tlu} resmm‘nt: (1:‘(?_
quency of a mass v1brat1rrlg_;_pepra 1ci
cularly to the gurface. This ‘mte l(l)m
enables localized measurements 1)o e
made which may be .used to supp cfrtl}end
the average data derived from the metho

described in Part 1.

CULA-
HE PRACTICAL CAL

Tl%l\lil r{:‘OR BOX GIRDER BR.IDGEi
Transactions of the Japan Sgcne?(r)sg
Civil Engineers, No. 49, October .

method is presented for the prla,ctl'cal

caleulation of box girder bridge m:;;%
two main box girders. The u_npolxx'lore_
characteristic in guch structure 1s,

over, made clear.
Considering on common action between

i k in order to define
bracing and dec : °
?Zlac}zluivalent rigidity, two kinds of use

ful formulas corresponding to different
loading conditions arc introduced.

According to above consideration, we
can give a criterion for applying the bend-
ing torsion theory to the box girder bridge
wherein  the crogs-sectional shape s
assumed to be invariable; and then it is
sufliciently concluded that general compo-
site box girder bridge with narrow width
such as King County can satisfy this
condition.

EXPERIMENTAL STUDIES ON
PRESTRESSED CONCRETE PAVE-
MENT: Transactions of the Japan
Society of Civil Engineers, No. 49,
October 1957.

A prestresssed concrete pavement slab
of 10 x 300 x 1200 cm was fabricated
to obtain detailed informations useful for

building the prestressed pavements in
fields.

The siab was prestressed up to 17 kg/
em”* only in longitudinal direction by
four high strength bars of diameter
17.4 mm.

The stress distributions in the slab
after the transfer of prestress were
measured by SR-4 gauges and whittemore
strain-meter and compared with the theo-
retical analysis. A small-scale of loading
test was also carried out. The subgrade
friction test was made by using the pre-
cast slabs of 8 X 80x 80 cm and the theo-
retical consideration of the effect of sub-
grade friction on the loss of prestress was
presented.

LATERITE SOILS AND THEIR
ENGINEERING CHARACTERIS-
TICS ; K. S. Bawa, Journal of the Soil
Mechanics and Foundations Division,
Proceedings of the American Society
of Civil Engineers, Paper No. 1428,
November 1957.

LLATERITE soils are tropical deposits

occurring generally as residual sur-
face deposits. This Paper gives a review
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of existing literature concerning the origin,
distribution and physical properties of
these soils and in addition includes an
ovaluation from a civil engincering point
of view. The information presented is
of considerable importance for the pre-
liminary planning and design of f\,n;_f,in(s(-r—
ing structures in Luterite soil reglons.

AERIAL  ROPEWAY DEVELOP-
MENT : R. H. T. Mackenzie, The Over-
seas Engineer, May 1958.

HIS article gives a few instances of

the many applications of aerial rope-
way transport. Agricultural  produce.
refuse, packaged cement and bulk mine-
rals have been referred to, but oil in
drums, logs, explosives, tools and imple-
ments, manufactured goods of every kind
and passengers are  being increasingly
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transported in almost every country at

hanlage costs considerably below those of
any other system.

Over 75 per cent of  the British
industry’s turnover is export business,
This high percentage has been reached
beeause manufacturers realize that every
ropeway, whatever its length or (:;n;;;m(-it)},
must be tailor-made for the jobh and must
include all the  ancillary  equipment
nceessary for it to funetion as a com-
pletely integrated installation.  Thus,
means may be required for collection of

the material to be carried, for weighing

it, storing, screening, loading, unload-
ing, or distributing it from the
main unloading terminal  to  various

points.  All this necessitates complete
data, close liaison with suppliers of

ancillary  equipment  and meticulously
acenrate design, '

UNDERESTIMATION

Nurse:

Building contractor : ** Glood

neering estimate again.’”’

!

« (Yongratulations, you are the father of triplets.”

Heavens! I've exceeded my engi-

PERSONAL & MISCELLANEOUS

Shri . V. Divatin has taken over as Chief Engineer of Madhya Pradosh on 25-5-58 Viee Shri
H. R. Gupta who has prococded on leave preparatory to retiroment.

* *

*

* »

An Organising Committee for making necossary wrrangements for holding tho * Study Wonk’
H . ATAN ] - . A
on Highway Safety in Bombay under the auspices of ECAFE towards tho ond of this your hold its
first moeting at Bombay on the 18th June, 1938,

Shri J. M. Trehan, Doputy Standards Odlicer.

Clovornment of India, Ministry of Transport & Communications attended this meeting on behalf of

the Indian Roads Congross.

* *

*

* »

Tho next Council meoting of the [ndian Rouads Congress will be hold at Bombuy towards the

end of July 19538,
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Prefabrication of Bridges in Prest-
ressed Concrete: I NERCASINS,
The Indian Concrete Journal, Vol. 31,
No. 12, December 1957, pp. 39040-403,

The Design of Prestressed Concrete
Rectangular Beams; B. A, Ciow-
puary, The Indian (‘oncrete Journal,
Vol. 31, No. 12, December 1957, pp.
414-418 & 413.

New Ways to cut Bridge Weight
lead to Record Spans; JOUN
G. HorcHKINS, Engineering News
Record, Vol. 159, No. 19, November 7,
1957, pp. 36-38 & 40-51.

Earthquake Resistant Construc-
tion in Mexico City; J. H. TrorNBY
and Pupro ALbIN, Civil Engineering,
November 1957, pp. 71-75.

ltimate Shear Strength of Rein-
lf)orced Concrete Flat Slabs Foot-
ings, beams and Frame Members
without Shear Reinforcement :
C. 8. Witney, Journal of the Ameri-
can Concrete Institute, Vol. 29, No. 4,
October 1957, pp- 265-298.

i Torsional Properties
gfl :igz:?;igular Reinforced Concrete
Beams ; G.C. ERNST, Journavl'of i]:e
American Concrete Insm?‘tte, lrn/ 29,
No. 4, October 1057, pp. 341-356.

A Critical Look at Slab Des‘ign
Methods ; K. 1. Mexer and E. I
FIESENHEISER, Journal of th;;( A‘{neri-
can Concrete Institute, FVol. 29, No. 3,
November 1957, pp. 307-404.

in Conti-
erature Stresses 1n
;11133:1[; Frames : SAN HARRID, Joyrnul
of the American Concrete  Institute,
Vol. 29, No. 9, November 1957, pp.
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Prestressed Footbridge Cantileve-
red from an Existing Bridge;
N. A. Dews, Concrete and Construc-
tional Engineering, Vol. L1I, No. 11,
November 1957, pp. 373-376.

Frames with Curved Beams;
A Cnronowicz, Concrete and Cons-
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Engineering News Record, Vol. 159,
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Bridge; Engineering News Record,
Vol. 159, No. 10, September 5, 1957,
pp. 36-43.

Subway for Stockholm Built in
Unusual Cofferdams; Enginecring
News Record, Vol. 159, No. 10, Sep-
tember 5, 1957, pp. 52-54 and 57.

Approximate Method for Design
of Ribbed Reinforced Concrete
Slabs ; Franz Pristur, Schweizerische
Bauzeitung, Vol. 75, No. §1, Decem-
ber 21, 1957, pp. 795-798 (In German).

Torsion Analysis for Suspension
Bridges : Nan Szr SiH, Proceedings
of the American Society of Civil Engi-
neers, Journal of the Structural Divi-
sion, Vol. 83, No. 8T 6, November
1957, Part I, Paper 1431, pp. 1-8.

A Simplified Design of Composite
Bridge Stringers; JAack C. HacHER,
Proceedings of the American Society
of Civil Engineers; Journal of the
Structural Division, Vol. 83, No. 8T 6,
November 1957, Part 1; Paper 1432,
pp- 1-6.
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American Society of ('iwil Kngineers,
Journal of the Structural Division.
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Part 1, Paper 1434, pp. 1-3%.
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Kivisinn, Proceedings of the American
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Wind Loading on
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The Statistical Distribution of
Direct Compressive or Direct
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Travaue, Vol 41, No. 277, November
1957, pp. 339-545 (In Krench).

An Application of Prestrcssing‘by
Means of Stranded Cablcsr_ [he
Substructure of an Electronic Re-
search Centre 1.J. COURBON, ’/'r:z:uu‘r‘
Vol. 41, No. 277, November 1957, pp.
546-551 (In French).

Works in Connection wi‘th Lquip-
ping a long Railway Tunnel for
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LARD, Travaur, Vol. 41, No. 277,
November 1937, pp. 558-270 (In
French).
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The Use of Concrete Made with
Light Weight Aggregates for the
bases of Roadway on Civil Engi-
neering Structures . Invalides Bridge
at Paris, M. Briaxcourr and M. G,
MancmiN, Travawr, Vol. 41, No. 277.
November 937, pp. 585-588  (In
IFrenchy.

ax. (lifton Bridge, Nottingham : Roads

and  Road Construction, Vol. 35, No.
216 Augnst, VOST, pp. 239-241.

Some Tests on the Effect of time
on ‘I'ransmission Length in Pre-
tensioned Concrete: (1. . Base.
Magaine of Concrete Researeh, Vol
. No. 26, \ugust 1957, pp. T8-82

An Approximate Solution to the
Problem of Longitudinally Conti-
nuous Shells: P B, Morier, Mage-
wime of Conervete Research, Vol. 9, No.
26, Nugust 1957, pp. 95-104,

Influence Diagrams for Statically
Determinate Structures: . L.
Barnerr, Civil Engincering, Vol. 27,
No. 10, October 1957, pp. 81-82,

Trends in Bridge Construction in
Ontario Highways: LawgriNce
Hook, Ronds and Kngineering (lons-
truction, September 1957, pp. 39-45
and 105,

Fvaluation of Bridges: Dr. DT
Wrianr, Roads and Engineering Con-
struction, September 1957, pp. 86-88,

Concrete Bridges--Planning and
Design: Dr. Riccarvo Monranpi,
Conlractors Record and  Public Works
Engineer, Vol 9, No. 2, May 1957,
pp. $3-10.

Prestressing the Decking on the
Coleroon Bridge: P. G. Namuviark.
The Indian (‘oncrete Journal, Vol. 31,
No. 11, November 1957, pp. 357-358.

Design of Composite Beams---Pre-
tensioned I-Section Stem with In-
Situ Concrete Slab: R. B. SEN,
The Indian Concrete Journal, Vol. 31,
No. 11, November 1957, pp. 359-363.
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RECENT ADDITIONS TO THE LIBRARY OF
THE INDIAN KOADS CONGRESS

««Opn the Transverse Streng.tt.x of
Tankers’’ No.90-1955, Tra'n‘snlons
of the Royal Institute of Techno-
logy Trik Steneroth, Kungl.
Tekniska, Hogskolans, Hzmdhng;mr,
Royal Institude  of Technology,
Stockholm, Sweden.

Reflection  of Electromagne_tic
Waves from Thin Metal Strips
(Passive Autennae), No. 91—1‘955-
Transactions of the Royal Institute
of Technology; Nristen Lindroth,
Kungl. Tekniska, Hogskolans, Hand-
lingar, Royal Tnstitute of Technology,
Stockholm, Sweden.

Traffic Forecast and Calculation
of Receipts for Motor Road connec-
ting Sweden and Denmark, No. 92-
1955-Transactions of the Royal
Institute of Technology, hungl.
Tekniska, Hogskolans, Hz\.ndltngar,
Royal Institute of Technology, Stock-
holm, Sweden.

luence of Magnetic Satu-
fetlt?oflngn Transients and Voltage
Regulating Properties _of Synchx:o-
nous Alternators, with Spe.c.lal
Reference to large Capacitive
Loads, No. 93-1955, Transactions
of the Royal Institute of Techno-
logy: Erkki Voip1o, Kungl. Tekniska,
Hogskolans, Ha.ndlmgm:, Royal
Institute of Technology, Stockholm,
Sweden.

stos and Growth Layers in
]t::leendnl;iectro - Crystallization of
Metals, No. 94-1955, Transact10n§
of Royal Institute rof Tecl‘molpgy,
Gosta Wranglen, _Ixungl. ',lekmskq.,
Hogskolans, Handlingar, Roya‘l Insti-
tute of Technology, Stockholm,Sweden,

ral Theory of Reactive Non-
%iS:iI;)Ztive L-Sections, No.9§-1955,
Transactions of Royal Institute of
Technology, A: Mogensen, K_ungl,
Tekniska, Hogskolans, Handlfngar,
Royal Institute of Technology, Stock-
holm, Sweden.
Process in I\éleial

jon from Aqueous, olu-
]t)if)lx)lgﬁli\:o. 96-1955, Transactions of
Royal Imstitute of Technology,
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at Grand Rapids, Michigan,
March 16, 17, 18, 1954, University
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University of Michigan, Ann, Arbor,
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Timbers of South East Asia;
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Association Ltd., 21, College Hill,
London E.C. 4.
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ber, 1955, The Engineering Associa-
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Proceedings of the Eighth Cana-
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December 16 & 17,1954, Technical
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December 1954, United Nations, New
York, U.S.A.
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BUDGETS AND ADMINISTRATION REPORTS

GOVERNMENT OF BOMBAY BUDGET FOR 1958-59

The following extracts have been taken from the Civil Works Budget of the

Government of Bombay for the year 1955-59.

Revenue (Civil Works)

Heady

lents

Ferry receipts

Tolls on roads

Receipts from self-supporting workshops
2ecoveries of expenditure
Miscellancous

deceipts

Deduct - refunds

Expenditure (Civil Works)
Heads
Buildings

Original Works

Repairs
Communications

Original Works
Repairs

Miscellaneous (Repairs)
Establishment
Tools and Plant
Grant-in-aid
Suspense-Debit
Charges in England
Repayment to contingency fund

Deduct—recoveries adjusted in the accounts in

reduction of expenditure

* Break-up not available.

32

Revised Budget
cstimate estimate
(Rupees in lakhs)

20.91 23 38
0.44 0.64
0.40 0.54
0.65 0.50
7.90 23.97
29.66 21.65
. 0.21
~0.55 ~0.18
Total 59.71 70.71
48.01 57.74
* 89.80
* 423.47 352.72
325.19 * 172.84
(Total .
ropairs) * 2.82
218.02 210.18
52.95 53.85
12.97 3.57
550.00 800.00
0.06
1.07
~-1192.61  ~1275.58
Total 439.07  468.00

———
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Head

A-Original Works

(a) Buildings

(b) (i) Communications-ordinary

(ii) Communications-Central
Aid Road Development
Programme works
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Capital account of Civil Works outside the Revenue account

Revised

- Budget
Estimate | Estimate
1957-58 ; 1958-59

(Rupees in lakhs)

528.07 700.99
192.86 284,72
71.14 57.84

(iii) Add-Expenditure transferred irom State
Road Fund, Public Works Department 186.37

Establishment charges 55.14 72.18
Tools and Plant charges 15.75 20.63
Repayment to contingency fund 5.05
Recoveries adjusted in the accounts in
reduction of expenditure -98.36 — 88,98
Total 956.02 1047.38
Revenue from Roads:
leceipts under the Indian Motor Vehicles Act 31.68 20.67
Receipts under the State Motor Vehicles
Taxation Act 350.00 353.19
Fees and other receipts 0.75 0.55
Collection of payments for services rendered 0.04
Sales tax of Motor spirit 228.00 227.65
Deduet—refunds - 3.54 -~5.10
Total 606.93  596.96

GOVERNMENT OF BOMBAY BUDGET 1958 - 59
(A brief review with reference to Civil Works)

evenue receipts of the Govern-
TOTn?eIrlltrof Bombay f(Fr the year 1958-59
are estimated at Rs 12,000.15 lakhs and
revenue expenditure at Rs 12201.10
lakhs, indicating a deficit of Rs 200.95

lakhs.

venue expenditure on Civil Works is
estIi{fna.ted at pRs 468.00 lakhs. Expendi-
ture on communications (original works)
comes to Rs 352.72 lakhs. The impor-
tant provision included under this head
are Rs 102.54 lakhs for Central Road
Fund works, Rs 76.63 lakhs for road
works under the West Coast Road Pro-

gramme, Rs 26.57 lakhs for State roads

of economic and inter-state importance.
All these works form part of Central Plan
for Roads expenditure. An amount of
Rs 4 lakhs for roads is also being finan-
ced jointly by the Central and the State
Governments. An amount of Rs 73.33
lakhs has been provided for Express High-
ways and an amount of Rs 60.00 lakhs
for communications is being financed
from State sugarcane cess fund.

_E.xpenditure on Capital account of
Civil Works outside the revenue account
is estimated at Rs 1047.38 lakhs. Build-
idgs and communications form the main
items of expenditure.
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LIST OF APPROVED WORKS ON NATIONAL | SHALIMAR TAR

HIGHWAYS

Sr. No. Job No. Name of work Amount SPECIa'IStS e

(Rs in lakhs)

WATERPROOFING OF ROOFS

KERALA
1. 1880 K13 47 Constructing a bridge across Walayar River DAMP-PROOFING
on Salem Cochin Road, National Highway
No. 47 - 0.8 FLOORING & DECKING
BOMBAY BITUMEN EMULSIONS OF ALL TYPES
2. 1881 BM 3 Land acquisition for constructing a diver-
sion outside Dhulia Town on the Bombay- LIGHT WEIGHT ROOFS
Agra Road, National Highway No. 3. 0.78
. 1882 BM 4 (1) Land acquisition for constructing a Road Surfacing Contracts Executed
diversion in mile 83 of Poona-Bangalore
Road, National Highway No. 4. / Contracts Executed Under Guarantee
(2) \\';(l(»ningvof tll(" l'();L'(l wi(l.th of the bridge _
Q”tn:?, Lll[;‘il(“]:::‘l,lu r;\\'\(')m'( in mile 79 of /// ) ///////////////////////
National THERWLY J0- . 0.33 1)
BIHAR .
83 BR 31 Bart 'k the south : _ 7% \
4. 1883 BR 31 Iarth work on the soutit approach in about / / N
10 to 11 chains to the Ganga bridge near ‘/,/////
Mokameh. - ! \ /
8.60 \ N\
ASSAM < U
5. 1884 AS 37 Metalling and  Surfacing of the diversion //
road in miles 238 and 259 of Assam Trunk
Road, National Highway No. 37 near
Khowang in Silesagar Sub-Division. |95

PUNJAB SHALIMAR TAR PRODUCTS (1935) LIMITED

6. 1885 PB 1 Improving Geowmetric standards of eurvey CALCUTTA - DELHI - BOMBAY - LUCKNOW - CHANDIGARH
in miles 198/1 and 238/1-2 of (. T Road '
National Highway No. 1. o, Agents :

The Bombay Co. Private Ltd., Madras-|
R.C. Abrol & Co. (Private) Ltd., New Delhi-I

0.36
WEST BENGAL

1886 BG 31  Construction of a permanent bridge over the
Sukhajhord on the  Bagrakote-Chalsa
Section of National Highway No. 31,

-1

T ]

7.01 i

$TP 14
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NK2
Engineer’s
Level.

Six types of Levels
Six types of Theodolites,
Two types of Auto-
Reduction Tacheometers,
etc.

WILD

HEERBRUGG

BUILT TO CARRY HEAVIER LOADS

NK2 Level is a high-accuracy Level (0.12 inch for
a mile of single levelling) featuring the latest
improvements. It is ideal for Geodetic levelling,
bridges, Tunnels and highways, installation of
Turbines and heavy machines, The best Level
available in this class with tilting screw, rotatable
Level and Horizontal Circle 360°,

SOLE AGENTS:
RAJ-DER-KAR & CO,,
Commissariat Building,

\ D. Naoroji Road, Fort, BOMBAY 1I.
I\ Phone: 262304.

Grams: “TECHLAB”

MICO
&

LICENCE BOSCH

>

5/393::1 s ——
LEYLAND COMET

THE D CHASSIS FOR THE J0B SN Eouns

WORLD'S BEST
\ BY EVERY TEST
The Leyland Comet is built to carry at and save on maintenance. It's truly | . ]
least 509, more goods every time than the BIG «hassis for the BIG job—
any other chassis made in India. That the only 74 ton payload chassis made
means you save on time, save on fuel in India.

ASHOK LEYLAND LlMlTED, Ennore, Madras @

Main Dealers: Bombay State and Andhra Pradesh Automotive Manufacturers Fr_ivau Lid.. 108, Bazaar Ward,
Kurla Bombay )7. @ Vvest Bengal, Bihar & Assam Associated Indian Enterprises{Private) Ltd, 206, Lower Circular

r
Rd,. Calturra-17. @ Uttar Pradesh: Dharam Singh Ram Singh(Motors)Privace Led, 25, Bhops! House, Lal Bagh,
Lucknow @ Dethi, Himachal Pradesh, Punjab & Rajasthan: Globe Motors Private Ltd, Saraldham, 1i, Ihandewala,
New Deth:

@ Madras. Mysore and Kerala; T, V. Sundram iyengar & Sons Private Ltd, Wesc Vali Street, Madurai
and Sundaram Motors Private Ltd., Mount Road. Madras. @ Jammu & Kashmir * Jay Kay Automobiles, Residency
Road. Srinagar (Kashmir). @ Madhya Pradesh: C, Edulies & Co., Kamptee Road. Nagpur,

Aoa I WORLD FAMOUS BOSCH (GERMAN) QUALITY
{ MOTOR INDUSTRIES CO., LTD., BANGALORE-l.

_——_-—___--_-T—‘——_N
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