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“0.K.” MORTAR MIXER

500 cubic ft. capacity per 8 hours
driven by 5 H.P. Engine. Overhung
adjustable shaft, C.1. Rollers, Sectianal
Pans.

s MUNICIPALITIES and CON-
=" TRACTORS all over India have
already bought hundreds of

ot _t_hgse unigs. ,‘/«9 O
Dip)i.,. S ot

.

Here are three of the “O.K."
range of strong, well-designed
Road Builders, Roads now-a-
days are built faster...more
efficiently... with “O.K."” Road
Building Equipment.

f} - (:’ . ) s

“0.K.” ASPHALT MIXER
/S cubic ft. capacity driven by 14/18

Engine—Pneumatic tyre or
C.l. Wheeled Design. Chilled C.1,

Chamber. Manganese steel replace-
able arms and tips.

‘o

- 0 Gallons Coal Fired
$00 Gallons Qil Fired
N4

il

Write for details to-
THE EAST ASIATIC CO. (INDIA) LTD

Sundry Machinery Section

P.O.Box 639, BOMBAY P.O. Box 364, CALCUTTA. P.O. Box 146, MADRAS
SECUNDERABAD ang BANGALORE

hd 4

THE BARBER-GREENE Fﬂlﬁé SERIES -

MEETS THE NEED OF z_our oF 3

PERMANENT CONVEYOR INSTALLATIONS

WHAT PACKAGED CONSTRUCTION MEANS TO YOU!

With the Redi-Fab Series:

(1) You get a quotation quickly.

(2) You get fastest delivery because Redi-Fab componen,ts are manu-
factured in advance —they are normally sold to you “off-the-shelf
by your B-G distributor or from factory stocks.

{3} You completely eliminate special engineering costs.

(4) You greatly reduce the time and cost of erection.

(5) Your Redi-Fab Conveyor can be lengthened, shortened or other-
wise altered to meet new conditions.

WIDE CHOICE OF .
COMPONENTS AND ACCESSORIES WRITE FOR W/ﬁé CATALOG

Redi-Fab components and accessories A copy of the Barber-Greene Redi-Fab
include drives, feeders. belts and belt Catalog will be sent promptly on re-
covers, carriers, backstops, A-frame, quest.

truss sections, channel frames, walk-

ways, hoppers, etc.

Barber-Greene Overseas, Inc.

DISTRIBUTORS OF BARBER-GREENE PRODUCTS MAT«JFACTURED ay:
BARBER-GREENE COMPANY, AURORA, ILLINOIS, U.S.A.
BARBER-GREENE OLDING & CO,, LTD,, ENGLAND + BARBER-GREENE CANADA, LTD., CANADA

Please mention thia journal when replying to advoertisemuonta,

Ploase mention this journal when replying to advertisements,

j
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HUNDREDS OF THOUSANDS OF
WORLD-WIDE PERKINS DIESEL ENGINES SERVE
A2 8P (N 377 VARIED APPLICATIONS

’ IN 143 DIFFERENT COUNTRIES

THE P6 ENGINE
(for all applications)
from 35 b.h.p. at
1,000 r.p.m. up to
83 b.hip.at

2,400 r.p.m,

Motor car rating

90 b.h.p. at

N 3,000 r.p.m.
¥ Torques up to
\‘ /" 204-1bs. ft. (28.0 mkg.)

THE P4 ENGINE
(for all applications)
from 22 b.h.p. at
1,000 r.p.m. up to

55 b.h.p. at 2,400
r.p.m. as rated.
Motor car rating

60 b.h.p. at

3,000 r.p.m,

‘Torques up to
134-1bs. f1.(18.5 mkg.)

THE L4 ENGINE
(for Agricultural,
Industrial and
Marine use only).
Up te 62 b.h.p. at
2,000 r.p.m. Torques
up to 182-1bs, ft,

THE R6 ENGINE
(for Vehicle application only) up to 108 b.h.p. at
2,700 r.p.m. Torques up 10 240-1bs. ft. (33.16 mkg.)

Perkins high quality Diesel Engines are supplied in 3, 4 or 6
cylinder units for 377 applications now constantly at work in 143

countries. They have become famous cverywhere for: (25.1 mkg.)
Outstanding fuel economy.  High torque characteristics \
Instantaneous cold starting.  Simplicity and accessibility S - ) ~

Consistent reliability. Long life

Reduced maintenance costs.  Universal service & spare parts facilities. THE P3 ENGINE

(for all applications)
from 17 b.h.p. at

. . . ' ' 1,000 r.p.m. up to
Perkins Diesel for Power Standardization AN 41 b.h.p. at

2,400 r.p.m. as rated.

N\’ /7 Torgues up to
‘ 101-1bs. ft. (14 mkg.)

A RATV IS 4B DIESELS.. forvVehicle, Tractor and Marine | — — — =~ _— e ——

CANADA  F. Perkins (Canada) Ltd., 60 Wingald Avenue, Toronto 10, Ontario, Tel:
Russell 1-5515/6/7. Cables: Perkoil, Toronto.

FRANCE  Sociéud Frangaise des Moteurs F. Perkins, 2, rue Catulle-Mendes, Paris |7e.
Tel : GAlvani 67-35. Cables : Perkoil, Paris.

L Distributors and Dealers with spare parts and seryice facilities everywhere. ~pmn e M S e wEn SR e Sm =

icati . Cops , To F. Perkins Ltd. Dept., TC
applications, and with stage-by-stage*‘build up™ forvarious industrial uses. Peterborough, England. |
DISTRIBUTORS: Please send me details of Perkins |
Simpson & Co. Ltd., Box P.O. 303 Diesel Engines fo:: I
Mount Road, Madras, 2. Cables: “SIMPSONS.” Vehicle {1 Marine (| Agricultural ] I
Industrial ] applications
Please tick appropriate sections).
PETERBOROUGH F. Perkins Ltd., Peterborough. Tel: 5341. Groms : Perkoil. ( ! pprop ) l
AUSTRALIA  Perkins Diesel (O'seas) (Pty), Ltd.,'Princes Highway, Dandenong, Victoria. I
Tel: 1377/8. Cobles : Diesel Dandenong. NAME .. ...
S. AFRICA F. Perkins (S.A.) (Pty.) Ltd., P.O. Box 9951, 156 Main Reef Road, johannes- |
burg. Tel:24-3087. Cables : Perkoil, Jo'burg. ADDRESS I

Concrete Roads

FOR BUILT-IN
SAFETY

EASIER DRIVING:

Concrete's low crown

and even riding-surface

demand minimum driving effort.

SAFER DRIVING:
Wet or dry, concrete’s skid-
resistant characteristics

ensure safer, surer stops. The
gritty surface-texture of concrete
helps tyres grip the road,

VISIBILITY FOR DRIVING:
Concrete’s white-top is always
visible —night or day, rain or shine.

cement

THE ASSOCIATED CEMENT COMPANIES LTD.

Sales Managers: .0 \

THE CEMENT MARKETING CO. OF INDIA LTD.

PR — STA'S CHLIN G

Please mention this journal when replying to advertisements.
ii

Please mention this journal when replying to advertiserents.
i
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Phone: 22-5120 Telegram: ‘EAGERNESS'’

ASSOCIATED EXPORTS IMPORTS CORPORATION

8B, LALL BAZAR STREET,
CALCUTTA-I.

PIONEERS OF STANDARDIZATION OF COMPONENT PARTS

Specialist Suppliers of Spares for all Makes & Models of Road Tractors, Scrapers,
Wagons, Road Rollers and all Road Making & Earthmoving Machinery.

Spares for Caterpillar, I. H. C.,, Allis-Chalmers, Laplant-Choate, Wooldridge, Euclid,
Heiliner, Gallion, available ex-stock. Emergency Break-down requirements of customers
imported by air without charging Air Freight cost to regular customers.

ASK FOR SAMPLES OF:

D & M Rollers with Timken Bearings for Caterpillar D7, D8, I.H.C. TD-18-18A &
TD-24 Tractors. These Rollers are lubricated for life and do not require change of Track
Roller Seals, Shafts, Bushings, etc. for life time of Roller i.e., 3000 Working hours.

VELVETOUCH ALL-METAL Clutch Plates, Facings, Brake Lining and Steering Clutch
Discs for all Road Machinery.

Brancfies: Bombay, Madras, New Delhi, Nangal Dam, Bareilly.

1000000000000 00000000000000000000600000000000000000003000000000000000

THE
HINDUSTAN CONSTRUCTION CIVIL ENGINEERS, BUILDERS &
CO. LIMITED. ; CONTRACTORS.

Foremost in the field in

Designing & Construction of
Multi-purpose Projects, Dams for Heavy Earthworks,

Railway & Road Bridges with af types Buildings—Industrial & Administrative,

of foundations (includi i . ;
Monolith Sinking()mu "e Caisson & Marine & Land Pipe Lines,

'

Docks & Jetties, Road Construction,
Water Supply & Drainage Schemes, Guniting, Core Drilling & Grouting,
Aerodromes & Hangars, Public Health Engineering,  inclucing

Sewage Purification and water treat-

ment.
'EISSL system.

Tunnels,

Construction

Pleage :
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‘TRACTAMOUNT’ ROLLER
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which converts

ANY WHEEL-TYPE TRACTOR

into a 3 to 5 ton Road Roller in less than 10 minutes

MOST ADAPTABLE AND
ECONOMIC PROPOSITION

for constructing:

% TAR-MACADAM IN CITIES

% ROADS IN COMMUNITY PROJECT AREAS
% FOOT PATHS

% ROADS FOR COFFEE AND TEA ESTATES
% FOOTBALL AND OTHER PLAY GROUNDS

Manufactured under licence in India by:

KAMANI! ENGINEERING CORPN. LTD,

Kamani Chambers, Ballard Estate, Bombay,
Works: Agra Road, Kurla, Bombay Sub.

Dealers wanted throughout._
INDIA, NEPAL, BURMAH, CEYLON AND INDONEsjA

., N A 7
,,,,,////////mz//z%////%,,é?é:.éz:%//&%,;////// o
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Plense mention this journal viwem
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Attachments for Front Discharged and Angledozing
MILLARY’

Make Machine More Varsatile
WO NEW ATTACHMENTS . R e e e e e e e e e ot e

HIGHWAY COMBINED add to the versatility of the [

DRYING AND MIXING

MOBILE UNIT

Merton Overloader. One
makes possible the controlled
Single and two-coat' Asphalt—Hot process.

discharge of material at the
front of the machine in addi-
tion to the usual discharge
from a variable height at the
rear. For front discharge the
operator engages a simple trip
mechanism by moving a lever
alongside the main handle
which controls all the other
bucket movements.

* The production of Pre-coated Chips.
* Sand drying; drying and warming Chips
for Surface Gritting.

* Re.heating old Asphalt for relaying on
maintenance contracts.

* The production of all types of Bitumi-
nous Macadams and Cold Asphalts.

* The Unit is completely self-contained
with its own Diesel Driving Engine and
Oil.firing Equipment and easily transport-
able.

Another new attachment is
the angledozer equipment
illustrated below. This com-
prises a fabricated steel frame
about which the angledozer
blade and pusher arm pivot.

MILLARS’ TIMBER & TRADING CO., LTD. e e er” caner

(Estd: 1902) used for such tasks as back Will Fit Mark § Machines

filling trenches, snow clearance, and

VICTORIA HOUSE, VICTORIA ROAD, BOMBAY - 27. rubbish chute levelling.

The pivot frame is quickly fitted to the
toe of the Overloaded bucket and
secured hoist pins on the bucket by means
of two wedges. The blade can be angled 25
degrees either way by the removal of two
link pins which tie the pusher arm to the
frame. An unusual feature is that the
pusher arm extensions are accommodated
in the bucket when the blade is in the
angled position.

A .

SWITZERLAND)
World's Greatest Manufacturers of

SURVEYING INSTRUMENTS
THEODOLITES (for tacheometry, geodetics);

The hoist ropes pass round phosphor-
bronze busher sheaves in the centre of
the framework and are anchored to pins
located at the top of the vertical section
of the overhead rails. The effect is to
give the operator finer control of the
blade, especially on levelling.

Width of the blade in the bulldozing
i position is 8 ft. and in the angledozing

_ - positions 7 ft. 3 in.; its height is | ft.
Sole Agents: ; ) P93 in.

RAJ-DER-KAR & CO. : : i T - MERTON ENGINEERING CO., LTD.

C missariat Buildg., . .
Hornby 0;103(1, Fort, BOMBAY-1 For Bulldozing or Angledozing Faggs Road, Feltham, Middlesex.

REDUCTION TACHEOMETER; PRECISE LEVELS;

PHOTOGRAMMETRIC EQUIPMENT
(Aerial Cameras and Plotters) ;

STAINLESS STEEL DRAWING INSTRUMENTS. ; -

Sales and Service by :
Gram: TECHLAB. Phone: 262304
ram MILLARS’ TIMBER & TRADING CO. LTD.
Spre , T ( Estd. 1902)
BOMBAY 27.
Pleate mention this journal when replying to advertisements. Please mention thia journal when replying to advertisements,

vi vii
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The amount of traffic which can pass
over a road made with Mexphalte or Shelspra is

enormous and frankly incalculable.

Mexphalte
lasts and lasts and lasts and so does

Shelspra

.......

Please meution this journal when replying to advertisements.
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Mand bridge on Dharamjaigarh-Kharsia road

, Central span 175 ft, side spans 64 ft and 55 ft.

[
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pgoeialisysoes

Maini River Bridge on Jashpur-Pathalgaon road, 5 spans of 60 ft each
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ROAD DEVELOPMENT IN MADHYA PRADESH

By

Shri H. R. Gupta

THE Central Provinces which is the
former name of Madhya Pradesh,
was originally formed in 1861. 1t had
then an area of about 1,50,000 square
miles stretching from Bundelkhand in the
north to the Madras Presidency in the
south, from the frontier of Bengal in the
east to independent Malwa and to the
Deccan in the west, and comprised of
17 districts. The Sambalpur district
was transferred to Bengal in 1902. 1In
the same year Berar became an integral
part of the Central Provinces. The State
as now constituted, after the attainment
of independence in 1947 and the merger
of States in 1948, has 22 districts
occupying an area of 1,31,000 miles and a
population of 2.1 crores. The density of
population is 163 per square mile.

When the Province was formed in 1861
there was not one road completely built
though there were many under construc-
tion. The metalling of Jabalpur-Mirzapur
road, now a section of National Highway
No. 7 was completed in 1852-53 but the
bridging for the most part remained un-
done. After the formation of the Province,
the construction of Jabalpur-Nagpur (ano-
ther section of National Highway No. 7)
Nagpur - Chanda, Telegaon - Nachangaon
and Nagpur Bhandara road (now a Sec-

tion of National Highway No. 6) Roads was
undertaken and 5 bridges on Jabalpur-Mir-
zapur road were completed during 1861-62.

The period from 1862-63 to 1902-03
was & period of great activity : the con-
struction and improvement of a large
number of roads and bridges was under-
taken and as stated above in 1902 Berar
with 1802 miles of roads became a part
of this Province. At the end of 1902-03,
the length of metalled and unmetalled
roads maintained by the Public Works
Deptt. and Local authorities in the Cen-
tral Provinces and Berar stood at 7111
miles made up as under :

Metalled ;’Unmetal-
| roads. 'led roads.
{ Miles 3 Miles

Maintained by
Public works Deptt. 1793 3175

Maintained by
Local authorities 67 2071

1865 5246

In spite of World War 1 the progress
achieved during the 20 years ending



0 . Lo
Pras=port-Communications Monthly Review

1922-23 was not inconsiderable. ‘The
length of metalled roads increased from
1865 miles to 4235 miles while the length
of unmetalled roads decreased from 5246
miles to 3900 miles, the reduction being
due to certain roads having been metalled.
By 1935-36, the total milage of roads in
the Province including those maintained
by Local authorities stood at 9682 miles.
Although it is situated in the heart of
India and has immense mineral, agricul-
tural and forest resources, its development
has been greatly hindered for want of
adequate means of communication.

The milage of extra-municipal roads at
the commencement of the First Plan was
as under :

(v) Metalled roads

(1) Bituminous and
concrete 375 miles

(ii) Water-bound
Macadam 5,995,

6,370,
(b) Unmetalled roads 5,642,

Total 12,012 ,,

The road milage of metalled roads is
thus 0.048 per square mile of area, and is
very much below normal requirements.

National Highways

The National Highways which run
through the State are :

No. 6 Bombay-Caleutta road.

No. 7 Banaras-(‘ape Comorin road.
No. 26 Jhansi-Sagar Lakhnadon road.
No. 43 Raipur-Vizianagaram road.

The total length of these in the state
is 1,164 miles.

The first plan provides for the cons-
truction of missing links of 90 miles in
length and improvement of 808 miles.
The total estimated cost of these works is
Rs 3.44 crores with a target of expendi-
ture of 1.53Y crores during the plan period.
Satisfactory progress has been attained.
The Gandhi Bridge across Mahanadi river
on route No. 6 and the Dudh bridge
on route No. 43 at the cost of Rs 28
and 4 lakhs respectively have been
completed.

January 100

State Roads

The Plan initially provided for the
construction of 129 miles of class T roads,
and the upgrading of 1,138 miles of exist-
ing moorum or earthen roads to metalled
roads at an estimated cost of Rs +.39
crores. The ceiling for expenditure was,
however, fixed at Rs 2 crores. [t was
clear that many works would remain
incomplete and be carried over to the
Second Five Yecar Plan for completion.

In spite of this limit, it was found
neeessary to add new works during the
coursc of the Plan period. The works
subsequently added were the construction
of 698 miles of new roads and the
improvement of 346 iles of cxisting
roads at a cost of Rs 3.48 crores. 'Thus,
the Plan, as it finally emerged, provided
for the construction or improvement of
2,311 miles of roads at a cost of Rs 7.87
crores.

Construction or improvement of 1,172
miles is expected to be completed at the
end of the Plan period. The estimated
expenditure will be Rs  2.28 crores
against the target of Rs. 2 crores. The
spillover into the second Plan will  be of
the order of Rs 5.59 crores.

Out of the 72 road schemes wunder
construction, mention may be made of
the following :

(1) Old Bombay Road

The length of this road is 131 miles.
lixcept for a few bridges and culverts in
the Hatwans-Kareli section, the entire
road will be completed during the plan
period. Tt will be an important highway
connecting the northern districts of
Madhya Pradesh with Bombay in the west
and Uttar Pradesh in the north and will
facilitate the export of the produce from
the rich Narmada Valley.

(2) Rajim—Gariabund road

A length of 20 miles out of a total length
of 28 miles has already been completed.
This road will open up an under-developed
area and facilitate its development.

(3) Ratanpur—Katghora road

The raising of this road 32 miles in
length will be a great  boon to the
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Katghora tehsil of
the Bilaspur dis-
trict. It will pro-
vide an outlet for
the forest produce
and help exploit
the mineral depo-
sits in this area.

(4) Saraipalli-
Raigarh road

January 1936

This inter-dis-
trictroad 143 miles
in length will link
Raigarh with
National High-
way No 6. The
construction  of
theroad including
the bridges and
culverts has been
nearly completed.

(5) Dharamjaigarh Kharsia road

This road is 33 miles in length and
connects Dharamjaigarh with Kharsia, the
nearest railway station. It will provide
an outlet for the forest and agricultural
produce of protentially rich but undeve-
loped tract of Chattisgarh. Metalling and
construction of 2 major bridges have been
completed.

Ghogri Nalluh Bridge on Jashpur-Pathalgaon Road, 5 spans of 38 ft cach,

(6) Dharamjaigarh-Raigarh road

The entire length of 23} miles including
bridges has been completed. The construc-
tion of this road has opened out a vast
undeveloped area.

(7) Pathalgaon-Jashpur road

This road is 62} miles in length and
forms part of the main road from Raigarh
to  Jashpurnagar.
It provides through
communication
throughout the year
with the interior.
Metalling has been
completed in
the entire length
and all important
bridges have been
constructed.

(8) Dharamjai-
garh-Pathalgaon
-Ambikapur-Bai-

kunthpur road

This important
road 1224 miles in
length connects
the district head-

Ibb bridge on Jashpur-Pathalgaon road, 11 spans of 48 {t cach. quarters of Raj-

)

5
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garhand Ambika- _ S

pur. It traverses
a rich hilly area
and provides com-
munication in an
under - developed
area. All major
bridges and 84
crossings have
been constructed
and about 50 per
cent of the road
length has becn
metalled.

Central
Road Fund

The construction
and improvement
of 185 miles of
roads is Dbeing
financed from the
Road Fund. Out
of  the same
source, the Penganga bridge on the Akolah
Hingoli road has already been completed
while the Narmada bridge on the Khandwa-
Indore road is in progress.

Public Participation

To encourage the public to take an
active interest in road development, a sche-

Kanjee bridge on Dharamjaigarh-Pathalgaon Amhbikapur road.
central span 35 ft, side spans 44 ft each. tion of village

6

© i e e e e e g At
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Lanjee Bridge on Dharamjaigarh-Pathalgaon Ambikapur road,

3 spans of 33 ft each.

me of public participation was initiated
at the end of 1933, The public contribute
one-third of the cost in cash, or kind or
both, while the Government bears the rest
of the two-thirds. The response in some
districts has been very encouraging and
196 miles of roads are under execution

under thisscheme,

A special sanc-
tion of Rs 16
lakhs has been
made for black-
topping of impor-
tant State roads.
Under this scheme
084 miles have
already been
black topped.

Besides the
above schemes, a
sum of Rs 22
lakhs at the rate
of Rs one lakh
per district per
year, I8 being
placed at the dis-
posal of Deputy
Commissioners
for the construc-
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roads. 348 miles
of roads are under
construction and
148 miles have
already been com-
pleted under this
scheme.

Great difficulty
has been experi-
enced during the
first plan period
in giving due
weight to regio-
nal and district
claims. It has,
therefore,  been
found necessary
to evolve a for-
mula which could ensure an equitable
and balanced road development through-
out the State.

We need 13,000 miles of metalled roads
according to the Nagpur Plan to meet the
basic needs of the State. Against this,
we are likely to have 8,000 miles by the
end of the current Plan.

It is proposed to attain the target of
13,000 miles in the next two plans and to
distribute the milage district-wise on the
basis of the following factors :

a. Area

b. Population

c. Revenue

d. Number of towns with a popula-

tion of over 500
e. Number of Police Stations

January 1956

Kele Bridge, 8 spans of 40 ft. cach

f. Number of Railway Stations
g. Business Centres

Having arrived at the length in each dist-
rict in accordance with the above factors,
the length of existing roads is deducted
to arrive at the district quota for the next
two plan periods. From that quota is
deducted the length of roads which obvi-
ously must be constructed and which is
of provincial or inter-district importance.
The balance of the district quota is
intimated to the Deputy Commissioner
for fixing priorities in consultation with
the District Advisory Committee. This
formula has proved successful and has
given satisfaction to the public and
facilitated the disposal of demands for
new roads by the administration.

Some of the bridges recently construc-
ted in the State are shown in the Photo-
graphs.

OUR ROADS

“Our road is not built to last a thousand years, yel in a sense it is.
When a road is once built it is a strange thing how it collects trafic,
how erery year as it goes on, more and more people are found to walk
thereon, and others are raised up to repair and per petuate it, and keep it
alive ; so that perhaps ecven this road of ours may, from generation,
fo generation continue to exist and be useful hundreds and hundreds of
years after we are wingled {n the dust.”

=1

ROBERT LOUIS STEVENSON.
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ADMINISTRATION AND FINANCING OF ROADS
IN JAPAN

System of Administration

UBLIC roads in Japan are classified

under the Road Law (as amended in
1952) into four classes, ie., primary
national highways, secondary national
highways, prefectural roads and munici-
pal roads. The authority and responsibi-
lity for the improvement, maintenance and
other general management of these roads
are shared by the national government
and the local governments. The outline
is as follows:

The national government designates the
routes of primary and secondary national
highways, and undertakes major improve-
ment projects on these roads as the
national government’s own projects. It
also gives aid, as prescribed by the Road
Law, to the other road projects under-
taken by the local governments if such
aid is justifiable from the point of view of
the overall road programme. ‘The autho-
rity and responsibility for the improve-
ment, maintenance and other general
management of primary and secondary
national highways are delegated to the
governor of prefectures. 'I'he expen-
ditures for these functions are borne by
the prefectures with the single exception
of the cost for improvement projects for
which the national government assumes
financial responsibility.

Prefectural roads and municipal roads
are administered and financed by the
competent prefectural or municipal autho-
rity. Five major cities, however, are
deemed to be on the same level as the
prefectures.

The central authority responsible for
road administration is the Ministry of
Construction in which the Road Bureau is
organised. Six regional construction
bureaux are set up under the direct super-

vision of the Minister of Construction to
carry out the projects undertaken by the
national government. Another organisa-
tion, the Road Council, was created to
advise the Minister of Construction, and is
conducting investigations on the major
road programme, road policy, the
administration system and other major
problems. The local governments have
a more or less similar organisation and
similar division of responsibilities as
the national government although natu-
rally their organisation is on a smaller
scale than that of the national govern-
ment.

NATIONAL GOVERNMENT’S
SOURCE OF ROAD FUNDS

Source of Funds

The road expenditures provided by the
national government make up the source
of funds for both the national govern-
ment’s undertakings and the road projects
carried out by the local governments.
The main source of money in the general
fund is the gasoline tax revenue. The
ratio of national funds in road project
costs varies within the range one-third to
three-fourths, mostly one-half, while the
remainder has to be borne by the local
public entities. In addition, there is a
group of tollroad projects financed by
loan from the national government. This
loan is handled under a special account
system. ‘The appropriation to the road
budget of an amount equivalent to the
gasoline tax revenue has been put into
practice from the fiscal year 1954. The
adoptiou of this system has meant the
establishment of a sound legislative basis
for road financing at national government
level. Until the fiscal year 1953, the
national government’s source of road
funds had been largely from general tax
revenue. The percentage of road budget
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in the overall national budget is as shown
below :

Road PBudget in Overall
National Budget
(M 1,000 yen)

. A B ,
};1:;- National Bud- ;ifﬁ
Year| SOt (general |Road Budget cent

account)
1935 | 2,208,000 21 000 0.99
1940 5,860,000 20,300 035
1945 | 21,496,000 61300 023
1950 | 664,500 000 ‘ 5,450 000 .82

154 | 999,558,000 THE3Z600 149
o . |
(Note: The budget for toll roads is
excluded)

LOCAL PUBLIC ENTITIES’
ROAD FUNDS

The prefecture’s source of road funds
comprises general tax revenue, national
government’s aids, funds distributed by
the national government for the purpose of
stabilising the financing of local public
entities, local government bonds accepted
by the national government, etc. The
municipalities’ road funds are based on
similar elements.

The percentage of road funds in the
total local budget is as shown below :

Prefectures’ Road Budget in Overall
Expenditure

(In million yen)

A 3 B |
s Preiciure iy
; ret | per
year (general Road budget’ cont
account)i :
1951 312,943 11,740 3.7
1952 419,242 14,647 3.5

(Note: Five major cities and municipa-
lities are excluded.)

The local public entities derive Funds
for road improvement from National aid,
Prefecture’s aid, General revenue, Bond
revenue, and User’s contribution and
donation.

3
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Method of Distributing Road Funds

The government is obliged to appro-
priate road funds to an amount equivalent
to the gasoline tax revenue, and therefore
it can safely be said that it has a very
reasonable and stable source of road
funds. The government distributes funds
to regional construction bureaux, and to
the prefectures, giving due consideration
to various conditions such as the area,
population, road milage, total bridge
lenuth, pumber of automobiles in the
prefecture, the status of road improve-
ment, etc, ‘l'he funds distributed are
definitely  earmarked to  individual
projects.

Law Relating to Improvement of
Roads by Gasoline Tax
Revenue

(i) BACKGROUND OF LEGISLATION

The maxim that there is an explicit
need to secure the source of funds to
accelerate road improvement has long
been accepted in Japan. Nevertheless,
the gasoline tax was not specifically
earmarked for the road improvement
funds at the time of its creation in 1949,

The condition of roads, on the other
hand, remainsy poor. OQut of 140,657
kilometres of national highways and
prefectural roads, the length of improved
roads with two or more lanes amounts
only to 20,560 kilometres, or 15 per cent
of the total length. The paved roads
including those equipped with low-type
surfuce tutal 7,630 kilometres, or 5.4 per
cent of the total length and 37 per cent of
the length of improved roads. And, of
121,039 bridges on national highways and
prefectural roads, 63,668 bridges, or 53
per cent of the total number, are perma-
nent bridges (steel masonry or concrete)
and the remaining 57,371 or 47 per cent
are wooden bridges.

The number of automobiles, in the
meanrwhile, has greatly increased, beir g
over 1,127,000 on on April, 1954, 1t is
eqitivalent to 5.1 times the number in
1938 which was about 220,000 and 8.6
times 130,000, the number in 1945, when
the war ended. The rate of increase is in
excess of 200,000 per annum. The tonnage
transported by road vehicles has also



Transport-Communications Monthly Review

shown an appreciable increase along with
the improvement of the quality of road
vehicles. Approximately 7C per cent of
the total tonnage hauled by various means
of transport in 1952 went by road.

These factors together with the demand
for prompt improvement of roads resulted
in the enactment, inJuly 1953, of the Law
for Temporary Measures concerning the
source of Funds for the Improvement of
Roads.

Main Features of the Law

A brief outline of the main features of
the law is given below :

FIVE-YEAR ROAD IMPROVEMENT
PROGRAMME: The law prescribes that
the government shall establish a five-
year road improvement programme
starting from 1954 and that the govern-
ment shall assume responsibility to
complete the programme.

SOURCE OF FUNDS FOR ROAD
IMPROVEMENT : The law provides that
the government shall appropriate for five
years starting in 1954 the amount equiva-
lent to the revenue from gasoline tax Jevied
under the Gasoline Tax Law to meet the
national expenditure needed for the five-
year road improvement programme.

SPECIAL PROVISIONS ON CONTRI-
BUTION: The law provides that the
national government’s contribution or aid
to the local public entitiecs may be in-
creased to a higher rate than the one
currently used for the five-year period
starting from the fiscal year 1954.

Effect of Legislation

The enactment of this law has the effect
of creating a better and more reasonable
relationship between the road user’s bur-
den and road improvement expenditure,
accelerating the improvement of roads,
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enabling a well-planned and economic
progressing of road improvement works,
facilitating the establishment of a long-
term local financing programme and the
execution of projects.

Gasoline Tax

The Gasoline Tax Law was introduced
in April 1949. The rate of tax in 1954 is
13,000 yen per kilo-litre which amounts to
54 per cent of the retail price. The total
annual revenue of gasoline tax in 1954 is
estimated at 23,767 million yen.

Five-Year Road Improvement
Programme

The government has been conducting a
technical study of a road improvement
programme, and has the long-term road
improvement programme as the basic
overall scheme. The object of the scheme
is the betterment of all national highways
and major local roads through (i) improve-
ment of all unimproved section, (ii)
replacement of all 10-metre or longer
wooden bridges by permanent bridges,
and (iii) the surfacing of all heavy traffic
stretches. The total cost needed for these
projects is estimated at 1,788 billion yen.
The five-year road-improvement pro-
gramme shaped in 1954 is the working
programme laid down by law, and is a
component part of the long-range pro-
gramme. 'The programme will cover ap-
proximately 2.3 times as much annual
progress as the road programme for 1953,
and the completion of this programme
will be the basis for the long-term pro-
gramme which can be thoroughly accom-
plished only by the succeeding program-
mes. ‘The five-year road-improvement
programme has its main emphasis on (i)
improvement of main trunk roads, (ii)
surfacing of heavy traffic roads, and (iii)
replacement of bridges of limited load
capacity. The following table is a summ-
ary of the programme :

' Primary Secondary Designated i Other
" national national local local
| highways highways roads roads
Road improvement 1,800 km. 1,400 km. 2,200 km. 4,630 k.m.
Bridge replacement 38 km. 36 km. j 57 km. 88 km.
(approx. (approx. ! (approx. (approx.
800 700 ' 900 ‘ 1200
bridges) bridges) bridges) |  bridges)
Surfacing 2,110 km. 1,180 km. 910 km, ;540 km.

Kilometer w 0.62 1wmiles.
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Toll Road-Primary National Highway, No. 23, From Kushida-mura
g ¥ ,

to Ujiyamada City, Cement Concrete pavemeont
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Toll Road-Secondary
National Highway,
Nikko-Utsunomiya-
Bituminous concrete

paverwment
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Primary National
Highwny No. 36-
¥rom Sipporo City
to Chiwoso Town,

Ho'skaido
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The source of funds for this five-year
road improvement programme consists of
an appropriation out of the national trea-
sury equivalent to the gasoline tax reve-
nue, plus an appropriation out of general
revenue of the national treasury and the
funds provided by the local public enti-
ties, and amounts to approximately 260
billion ven.

Improvement of Roads Through Toll
Road System.

THE TOLL ROAD SYSTEM Whereas
the toll road system has a long history
in  western countries, it was not
adopted in Japan, because the roads
were supposed to be open to the public
without any charge. However, the radi-
cal increase in vehicular traffic and the
resultant vigorous requests for the im-
provement of roads caused the govern-
ment to give serious consideration to the
adoption of a toll road system. Finally a
system of road improvement through tolls
was temporarily adopted in 1952 as a
supplementary measureto accclerate the
improvement of roads.

The circumstances that create a toll
road are (i) that the user of the road will
get appreciable bencfits from its use, (it)
that there is an alternate road without
any charge, and (iii) that the funds for
the new construction or improvement are
required to be amortised.

The toll road project is operated as
follows : (i) The Ministry of Construction
receives aloan from the funds of the natio-
nal government (which goes into a special
account created for this purpose)and starts
construction under its direct supervision
if the project is on a national highway or
re-loans the funds to the prefecture for
starting constraction if the project is on a
prefectural road, (ii) after the completion,
the tolls are collected mainly from the
automobiles and each competent road
administrator deposits such revenue in
the special account, (iii) the amortization
has to be completed within the period of
20 years or less, (iv) the rate of interest
is 6.5 per cent per annum, and (v) when
the amortization of the fund is comple-
ted, the road becomes a free road, ete.
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Therefore, the system is so operated as
to select those projects which require a
huge sum of funds in a rather limited
period of time such as a long bridge,
long tunnel, ete., or the industrial tour-
ist roads possessing a high potential eco-
nomic benefit which can well pay off the
investment in a short period through the
toll collection. There are 23 toll road
projects under way now at a total cost
of upproximately 13,500 million yen. The
investment made on these projects during
the period trom 1952 to 1354 amounts to
approximately 6,000 million yen.

Determination of Toll Rate

The determination of the toll rate is a
difficult problem. In Japan the toll rate
is fixed at less than the monetary value
of benefits attainable from the use of the
toll road because (i) a toll road project
has to be amortizable over the period of
the loan, and (ii) a toll road must attract
many road users willing to pay tolls, this
second factor being more important.
Therefore, the toll rate is determined
within the limit of benefits which com-
prise tangible savings made possible by
the improvement of the road structure
such as the savings in vehicle operating
cost, transportation cost, travelling cost,
loading and unloading costs, packing
cost, ete.

Road Financing Methods in the Future

The use of the toll road system should
be continued and expanded for some
longer time to aid in the development of
roads. In view of the expected continua-
tion of rapid development of vehicular
traffic in Japan, a study is being conduc-
ted on a programme of motor-way or ex-
press-way construction. This project is
proposed to be operated under the toll
road system, and in addition to the na-
tional expenditure, the funding schedule of
this project is so constituted as to attract
investment of private funds through
bonds, and foreign investment.

[(From the Report of Japan to the Tenth

International Association of Roads Con-
gresses.|
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BRIDGING THE RIVER GANGA AT
GARHMUKTESWAR

By

Shri M.

Introduction

HROUGH ages (langa has been the
objeet of adoration and veneration

of the people of India. The river divides
the State into two parts and yet there are
only three road bridges across the river
during its lengthy flow in the State. The
bridge at Kanpur is 330 miles from Hard-
war and 237 miles from Garhmukteshwar.
The second bridge is at Allahabad and the
third, a combined rail-cum-road bridge,
at Banaras, are at 430 and 530 miles res-
pectively from Hardwar. See map on p. 18,

The existing crossings over the river at
many places are by means of ferries and
pontoon bridges, which are at best make-
shifts and are a source of hindrance to
free flow of trafic. The necessity of
providing an adequate number of all-
weather crossing over (Ganga has been
realised both by the State and the Central
Governments, and it is proposed to const-
ruct a permanent bridge at Garhmuktesh-
war. Besides this, the existing railway
bridge over Ganga at Kachlaghat on
Bareilly Badaun-Mathura State Highway
is also being decked for the road traffic.
See p. 18.

Necessity of the Bridge

The National Highway No. 24 running
from Delhi to Lucknow crosses the river
(;anga at Garhmukteshwar. At present
there is no road bridge at this place and
all the vehicular traffic has to pass over a
hoat bridge which is constructed at an
estimated cost of Rs 80,000 every year
and remains in operation for only
7 months. In the rainy season for about
5 months, only passenger traffic is ferried

14
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and vehicular traffic by road is completely
suspended, and thus castern districts of
Uttar Pradesh are cut off from western
districts. Bven in dry weather, heavy
loaded trucks cannot cross thoe river as the
boat bridge is safe only for 3 tons.  The
approaches to the boat bridge are sandy
and although steel and wooden tracks are
laid, traffic is very much inconvenienced
and the vehicles get bogged in sand
frequently. Fvery year Kartika mela is
held at Garhmukteshwar in the month
of November when 12 lakhs of pilgrims on
an average come and take bath in the
holy (anga. As there is no permancnt
bridge and pucca approach roads to the
existing ferry, the District Board has to
incur an expenditure of Rs 90,000 every
year to make elaborate arrangements for
constructing temporary approaches, cte.
Therefore, the construction of a perma-
nent high level bridge at this crossing is
considered a top priority project.

Initial Proposals

The proposal was investigated for the
first time in the year 1948 and it was felt
that the existing 14 ft wide railway bridge
at Garhmukteshwar could be utilized for
road traffic as well and a provision of Rs 6.6
lakhs for decking the railway bridge was
made in the first IFive-Year Plan. Con-
sultation with the railway authorities
showed that the girders of the railway
bridge were weak for both road and rail
traftic and that the road authorities have to
pay for regirdering which was estimated
at Rs 74.250 lakhs. This was considered
very high for a rail-cum-road bridge with
all its attendant inconveniences. The
idea of redecking the existing railway
bridge was dropped and detailed survey
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for a separate road bridge wuas taken in
hand in 1949-50. But due to financial
stringency the actual construction of the
bridge could not be included in the first
Five-Year Plan of the National Highways
and it was decided to include the con-
struction of this bridge in the sccond Five
Year Plan. There has, however, been a
persistent public demand for the bridge
and it was felt in the year 1954 that the
construction of this bridge could not be
postponed any longer.

l.ocation and Site

The river runs roughly in the middle of
a wide ¢ khadir® nearly eight miles wide
and meanders between between high banks
from ycar to year. With a view to select
the best site for the proposed bridge exten-
sive aerial survey and reconnaissance of
the river over a length of nearly 1+ miles,
8 miles on the upstream side of the exist-
ing railway bridge and 6 miles on tho
downstream side, were carried out. The
following four sites were investigated. See
page 19.

Site No. 1.--Nearly 6 to 7 miles
upstream of the existing railway bridge.
This site was investigated because it
appeared that site was on a straight reach
and the river was only about half a mile
wide at the place. But after detailed
survey it was found that there was neither
a straight rcach nor the river was con-
finedd between defined banks. The low
banks are ncarly 1} miles apart and there
arctwo channels. The main channel flows
by the side of the village Hashimpur and
the bridge would have to be sited on the
channel. The other channel on the right
side will have to be closed by suitable
training works. Two guide bunds nearly
3,000 ft long and 11 miles length of
approaches would be necessary, thus
raising the cost of bridge. This site was,
therefore, rejected.

Site No. 2. At the existing ferry,
about four miles upstream of the railway
bridge. The existing ferry lies on the
route from Delhi to Moradabad and
is connected Ly metalled roads on both
sides cxcept for a portion of 5 miles
The river is very wide here and there are
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three channels, one flowing by the side of
Tigri village, the other nearly 1) miles
from Tigri and the third nearly 2} miles
from Tigri towards Garhmukteshwar with
big alluvial sandy islands in between.
During floods, all the channels merge into
one. To make the bridge at this site
would have meant bridging the first
channel flowing by the side of Tigri village
which carries 70 per cent of the discharge
and extensive training works which would
push upthe costof project high. Also, this
would have severely afiected the course of
the river at Railway bridge site. Though
there was a pressing demand from the
public for siting the bridge at this site for
convenience of public attending the
annual Garh Fair, the high cost of training
works. prevented the selection of
this site.

Site No. 3.—The third site investigated
(index plan, See p. 19) is at Puth village
nearly 6 miles downstream of the railway
bridge. The river after flowing in the
middle of the wide ¢ khadir ’ strikes at this
site the right bank which is high and
permanent. It was found from local
enquiries that the river has not changed
its course at this place for the last
60 years. The river at this point has a
straight rcach and the right bank being
14 ft higher than the maximum H. F, L.,
no guide bund would be required on the
right side.  Though this would have been
the best site it was discarded because of
an increase of 9 miles in the Delhi-
Moradabad route and the heavy cost of
approach roads.

Site No. 4. —1,400 {t downstream of
railway bridge. This site could be still
nearer the railway bridge if the railways
did not have any objection. The great-
est advantage in siting near the railway
bridge is of a steady channel tlowing
through the bridge and the absence of
training works. It will not be out of
place to mention here that the railways
had great trouble during the high floods of
1048 to protect their embankment in mile
39 and prevent the outflanking of the
main bridge. During the 1948 floods the
main channel eroded its left bank conti-
nuously and the erosion approached the
rallway embankment, the shortest distance
of the croded bank being 482 ft frow
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centre line of trauck at mile 39/15. In
one season alone, the total erosion was
3,000 ft and the rate of scour was as much
as 70 ft per day on some days. Model
experiments were conducted at the Hydr-
aulic Research Station, Poona, and on their
recommendation the Railwavs extended
the left guide bund by a straight length of
1,300 ft with provision of a curved head
of length 12.57 chains with a radius 600 ft
and an angle of 120 degrees. The experi-
ment also indicated a possibility of further
scour of the left bank at mile 39/15 even
after extension of guide bund and, there-
fore, the Railways put up a 3 mile long
diversion which would serve not only as a
second line of defence Lut also enable the
bridge to function even if there was a
breach in the main line bank. The Rail-
ways spent Rs 25 lakhs on these protec-
tive measures and these measures proved
very effective and the erosion of Jeft bank
has been checked.

It would, therefore, be very apparent
that full nse should be made of the exten-
sive river training works constructed by
the Railways and, therefore, it has been
now finally decided to locate the road
bridge 600 ft downstream of the cxisting
railway bridge. The Railway authorities
have also agreed to the road bridge at
this site with spans ditferent frow that
of railway bridge.

Waterway

The estimated discharge of the river
Ganga at Garhmukteshwar is of the order
of 3.5 lakhs cusecs. A linear waterway
of 1,600 ft with proper guide bunds to
cater for this discharge would have been
quite sufficient.  But in view of the fact
that this bridge will be sited very close to
the railway bridge, it has become impera-
tive to provide the same waterway as
provided in the cxisting railway bridge.
The railway bridge at Garhmukteshwar
has 11 spans of 200 fteach and at Balawali
about 73 miles upstream of the Garh
bridge the railway bridge consists of 11
spans of 250 feet. ecach. At Rajghat,
about 42 miles downstream of this bridge,
the railway bridge consists of 33 spans
of 80 ft each with & clear waterway of
2,640 feet. Based on the waterway of
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the existing railway bridge, it has been
decided to adopt a waterway of 2,200 ft,
which is the same as that of the railway
bridge at Garhmukteshwar.

Soil Characteristics

Borings of the strata ncar the proposed
bridge site showed that clay mixed with
kankar was available at a depth varying
from 110 to 126 feet.

Width and lLoading

As the bridge is located on an import-
ant National Highway, a 24 ft wide road-
way with 5 ft side walks on either side
has been provided. The bridge has been
designed for L.R.C Class AA loading or
two lanes of I.R.C. Class A loading which-
ever iy more severe. A crowd load of
85 Ib per sq. ft. has been allowed for the
footpath. The side walks will prove very
useful as this bridge will provide a pedes-
trian link between Moradabad and Meerut
districts and specially during the Ganga
Fair at Garhmukteswar held cvery year.

Type of Bridge

Spans of 160 ft with reinforced concrete
balanced cantilever box girders, a type,
which has been adopted for a number of
major bridges in India, has worked out to
be the most economical. The Depart-
ment has prepared a design for a R.C.C.
balanced cantilever box girder bridge
having 13 spans of 160 ft and 2 end spans
of 111 1t 6 in. giving & waterway of 2200
feet. A prestressed concrete bridge over
this crossing 1is also feasible.

Superstructure

The detailed design consists of seven
main units each comprising of a main
span of 160 {t with two cantilever spans
of 48 ft-6 in. and eight units of suspended
span of 63 ft. The superstructure is of
box type consisting of three ribs with
depth varying from 16 ft at springing to 7
ft at crown and width from 104 in. to 13 in.
The deck slab is 8 in. thick with u wear-
ing coat varying from 2 in. at crown to
3] in. at edges. 'The three ribs arc
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concreted at the bottom with a vanlt slab
6 in. thick increased to ¢ in. atthe sup-
ports. The slab has heen designed on
Pigeaud’s theory.

A clear road width of 24 ft has been
kept for vehicular traffic and two five fect
foot paths are provided on either side of
the road. The foot paths shall comprise
of 2} in. precast slabs resting on kerb
beams at the edges and deck slab on the
inside end. Ample hollow space has been
left between the deck slab and the pre-
cast slab for laying down cables, pipes
etc.

The cross beams have been designed as
stiffeners. The cross beams have opening
to reduce concrete and weight and also to
provide facility for fixing and removing
shuttering. The main ribs together with
cross beams, deck slab and vault slabhave
been taken as one unit and designed
accordingly, assuming that the cross
stiffeners, deck and vault slabs distribute
the live load equally on each of the ribs
Cast steel Rocker & Roller bearings of 380
tons capacity have been provided under
the main spans for longitudinal expansion
of 2 in. and for rotation. The bearings
under the suspended span are of sliding

type.

Substructure

The superstructure is supported by 13
piers and two abutments all in brick
masonary in !:4 cement mortar with
a width of R ft at top and batter of 1 : 24

Approach Roads

Because the bridge proposed to be
located 600 ft downstream of the railway
bridge and the existing Meerut-Bareilly
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road 4 miles away from the bridge site, it
has become necessary to provide new
approach roads to the bridge. On the
Meerut side the approach roads will take
oftf from Delhi—Lucknow N. H. from
furlong 4 of mile 53 and will be 5 miles 440
ft long. On the Moradabad side, however,
very long approaches have to be constuc-
ted, for the area between the bridge site
and the existing road is all < khadir® and
gets flooded during rains, To avoid the
¢ khadir’ area and level crossing on the
railway line, a long detour of 9} miles has
to be made connecting the bridge with
41 of Meerut-Bareilly road. The proposed
road runs more or less parallel to the
existing railway line. The total cost of
approaches is estimated to be about
Rs 35 lakhs.

River training works

Even after utilising the guide bunds of
the existing bridge, it is contemplated to
provide 119 ft and 440 ftlong guide bunds
on the upstream and downstrcam sides
respectively. The top level of the guide
bunds will be kept the same as that of
the existing railway bund. The cost of
the guide bunds is estimated at 5.8 lakhs.

General

The work on approach roads on Meerut
side is in full swing. Preliminary arran-
gements for starting the work on the main
bridge are being made and it is expected
to start the work by the end of the current
vear. Tt is hoped that by June 1959 it
will be possible to open the bridge to
traffic.

The total cost of the project including
cost of approach roads and river training
works is estimated at Rs 1.25 crores,
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MODERN METHODS OF
MOTORWAY CONSTRUCTION IN HOLLAND

PHE first plan for the Netherlands

motorways was drawn up by the
Rijkswaterstaat in 1936 ¢ it consisted of a
network linking the important towns of
the Netherlands and forming direct con-
nections  with neighbouring countries.
tircat store is set by having good cast-
:vcst and north-south communications,
These motorways now form the mast
important roads of the new National
Road Plan, which is revised every ten
vears and provides for 1,435 miles of
roads. By 1954, 316 miles of the pro-
poxed motorways had been built or were
under construction.

The tirst motorway to be constructed in
Holland was the National Road between
the Hague and Rotterdam.  Part of this
road is built with o four-lane single carri-
agoway and part with dual carriageways.
[n each case, the traffic tanes are zmppm‘xi-
mately 10 ft wide.  The post-war motor-
ways, however, such as the Amsterdam-
Utrecht ronte, are all designed according
to the most up-to-date principles, with
dual carriageways, access only at limited
points and foolproof tlyover and clover-
leaf crossings and road junctions,

The varringeways are separated by a 14
ft. wide grass-covered central sm'ipz each
carringeway s 24 {6 wide and has a 9 ft
wide parking lane running along its out-
side cdge and a6 ft wide grass-covered
shonlder bevond that.  The carriageways
have o cross-fall of 1in 69, the parking
fanes the same or slightly greater, and the
shonlders about 1 in 20, ‘The central
atrip i ttat. The roads are designed to
pive adequate visibility to drivers travell-
ing at speeds of upto 100 miles an hour.

tiradual curves are provided to avoid
monotony and for aesthesic reasons - and
indeed an aerial view of the sweeping
lines of the motorways across the flag
Duteh  landscape makes an  impressive
picture.  Nearly all of the few slopes of
these voads are artificial ones leading to
a bridge or viadnet, these slopes are con-
nected with the horizontal and with each
other by transition curves.

Approximately 30 per cent of the Na-
tional Plan roads already constructed are
of concrete. At present, there are & num-
ber of roads still paved with setts ; these
are gradually being replaced either by
congrete or by bituminous pavement.

The first concrete toad in the Nether-
lands was constructed in 1920, and Dutch
expericnce gince that date has led to the
helief that concrete is the most suitable
material for major road construction, for
reasons of economy, as well as for ity
wearing, riding and visual qualitics.

"The most suitable available subsoil for
roads in the Netherlands is the alluvial
sand of a good grading, which is found in
the cast and the south of the country.
However a great part of the important
motor roads are built or will be built in
the western part of the country where
most important cities -- \wmsterdam, the
Hague, Rotterdam, Utrecht - and the
heaviest concentration of population is to
be found, and where the natural subsoil
is very poor.

Before laying the road a soil investi-
gation is carried out and the bad subsoil
is removed completely or partially, and
replaced by compacted sand. The soil 1s
excavated either dry or under water, by
mechanical means, sometimes to a depth
of as much as 30 5. The sand used to
replace it is mechanically pumped into
the canal-like channel left by the excava-
tion, so that a fairly uniform density is
obtained. At this stage the sand bed is
left for about a year for mostof the settle-
ment to take place. Dutch experience has
shown that provided the embankment is
constructed in this way, two-thirds of the
expected settlement takes place before it
is completed - usually within 1} to 3
years.

in some places in western Holland
the poor subsoil is xo deep ag to make re-
moval and replacement impractical.
Where this is the case, cither a bottom
layer of concrete resting on concrete piles,
or a reinforced concrete basin resting on
timber piles and filled with sand, 18 laid,

2l
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If a subsoil of low permeability has
sufficient bearing strength for the direct
support of the concrete pavement, it is
only necessary to construct a layer of
sand of good permeability at least 2 ft
6 in. thick as a sub-base.

Good drainage of the base is consi-
dercd to be of the greatest importance. -\
layer of sand some 3 ft thick is always
laid beneath the pavement as a sub-base
and for drainage purposes, and the crown
of the road must be at least 3 ft 6 in. and
preferably 5 ft above the water table to
avoid frost (amage.

The slabs now used on motorways in the
Netherlands are 9 in. thick, 12 ft wide
and 80 ft or 125 ft long. The shorter
slabs are laid in the cold weather and the
longer ones in warmer weather, when slabs
of 250 ft in length have also been laid
with satisfactory results. The slabs are
separated by expansion joints, and
dummy contraction joints occur at 20 ft
b in. intervals: as the carriageways arc
24 ft wide, two slabs with a longitudinal
joint between them are laid in each car-
riageway. The slabs are provided with tie-
bars of approximately ! in. diameter
(which are covered with asphalt for { in.
on each side of the joint) at a depth of 5.3
in. through both contraction and longitu-
dinal joints, and the concrete is placed in
two courses, a top course 2.3 in. thick and
a bottom course 6.7 in. thick.

The expansion joints are 0.5 in. to 0.6
in. wide and are made over a concrete
sleeper beam with a cement content of
500 1b. per cu. yd., made some days before
the placing of the concrete of the slabs.
These beams are made with great care and
are given a double coating of an asphal-
tic emulsion to lessen the friction between
slabs and beam. The joints are construc-
ted over these beams in order to prevent
irregularities in the road surface which
might be caused by any subsidence of the
slabs at the joints.

It is regarded as very important that
the beamsshould be wide enough to spread
the load over a fairly large surface, and
a width of 4 ft is specified. Experience
with this construction over a period of
fourteen yeuars has been very satisfactory
and no damage of any importance has
occurred at joints where sleeper beams
have been used.
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During the placing of the bottom course
of the concrete an inverted box is placed
on the sleeper beam, just over the location
of the expansion joint. When the course
has been sprcad the box is removed and
vertical bars are then placed in holes, pre-
viously made for the purpose in the sleeper
beams, just behind the line of the joint,
and against this is placed a soft wooden
joint filler topped by a lath 1 in. deep.
Concrete is then placed on both sides of
the wooden filler and compacted with &
vibratory compactor worked by hund,
and then, finally, the top course of con-
crete is placed and compacted. The wooden
lath in the top part of the joint is left in
position until the sides of the joint are to
be coated with primer. T'he day’s work
has always to end at an cxpansion joing
if possible or, if not, at a dummy Joint
beneath which a sleeper beam has beeu
specially placed.

Joint sealing compound is poured into
both expansion and longitudinal joints
one or two hours after the primer has
been applied. During the last few years
a rubber-bitumen compound has been used
for joint-sealing with very satisfactory
results.

The contraction joints are 2.4 in, deop
and about 0.06 in. wide, and thecy are
made as soon as the top course of con-
crete has been compacted. A jointing tool
or knife is vibrated vertically into the
conerete and withdrawn, and then inser-
ted once more into the concrete with a
strip of  Ruberoid’ wrapped round it :
the tool is then withdrawn, leaving the
joint filler sticking up above the road
surface. After the concrete is finished
the joint has a width of as little as 0.08
in. The next day the projecting ¢ Rube-
roid ’ and any surplus mortar are scraped
off.

The concrete mixes used for these roads
are now generally made with ordinary
Portland cement. This is preferred to the
rapid-hardening Portland and  blast
furnace cements used in the carlier motor
roads in the Netherlands, because it is
found to be cheaper and give a concrete
with less shrinkage. On the other hand
when using a rapid-hardening Portland
cement the output can be increased and
the road forms removed sooner.
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The fine aggregate 18 generally dredged
river sand, as this is nearly all of partic-
les of 0,01 in. to 0.05 in. sizes and it is
otherwise difficult to obtain well graded
sand. Genecrally the specification requi-
res the sand to have a fineness modulus
of at least 2.4, but uses of much coarser
sand with a fineness modulus of about 3.1
to 34 improves the workability of the
conerete and the skid-resistance of the
road surface. Tests made some months
ago have shown that slabs made with this
coarse sand, whether they are fifteen years
old or new, have an equally rough surface.
The coarse aggregate used i3 generally
dredged river gravel: when the first
motor roads were constructed the coarse
aggregate  for the top layer of con-
crete was always of broken stone of some
kind but it was found that ordinary river
gravel with a high quartzite content
gave good service at less cost. The aggre-
gate for the concrete of the top course is
of 1.2 in. to 1.2 in. size, while that for the
bottom course 13 0.2 in. to 1.9 1in. size.
The conerete of the top course is made
with a richer mix than that of the bottom.
The mix proportions are respectively 675
Ih. of cement and 500 1b of cement per
cubic yard of aggregate. For both mixes
the sand content of the aggregate is gene-
rally 35 to 40 per cent ; the slump varies
from 0 in. to 1 in. depending on the
method of compacting and finishing and
must not be more than 1 in,

The concrete is usually mixed at a
central plant. ‘The composition of the
mixes is checked at least twice a day in a
testing hut near the mixing plant, and it
is compulsory for the testing hut to be
connected both with the mixing plant and
the site by telephone or radio. The mix-
ing plant is generally not more than 3%
miles from the site and the concrete is
covered by tarpauling when in transit.

The placing and compacting of the con-
crete i3 carried out very carefully. The
sub-base, after having been compacted
and smoothed, is covered with waterproof
paper before the work begins.  Steel road
forms, bedded on concrete slabs 2 in.
thick, are used, and the machinery used
in spreading and compuacting runs on the
forms,  The conercte for the Dbottom
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course is tipped from the lorries into a
mechanical spreader as it has been found
that to tip the concrete: directly on to the
sub-base results in very irregular compac-
tion.  Mechanical vibrators running on
the forms are used to compact hoth cours-
¢s of concrete: the machines used for the
top course are lighter than those for the
bottom course and are equipped with an
additional finishing beam. The vibrator
is passed over the bottom course of con-
crete three times, after which the surface
of the concrete is loosened in order to
obtain good bond with the top course.
After the top course of the concrete has
keen spread by hand, the lighter vibrator,
which has a reciprocating beam, is passed
over it at least three times : on the third
pass the finishing beam which forms a
part of the machine is brought into action.
The greatest carc has, of course, to be
taken when the machine is passing over
an expansion joint, and vibration is only
continued over the joint at the third pass.
The top course must be finished within an
hour of placing the bottom course and all
the concrete has to be used within two
hours of mixing. The conerete is brushed
with a stiff broom in order to roughen the
surface, and is covered with wet hessian
for twenty-four hours and then with wet
sand for three weeks. The completed road,
when moeasured longitudinally with a
straight edge, must not vary more than }
in,in 16 ft 4 in. Cores are cut from the
slab at intervals as a check on the quality
of the road : they are tested at the National
Road Laboratory for uniformity of thick-
ness and for density,

The maintenance of the motor roads
consists for the most part of refilling the
joints.  Occasionally it is necessary to
deal with settlement at expansion joints,
and this is done either by resurfacing with
an additional layer of concrete or by mud-
Jacking. The application of thin layers
of new concrete to the carefully cleaned
and roughened surface of the old concrete
requires very careful workmanship but
gives excellent results. In many cases
these layers have already withstood
traflic and weather for several years.

(Conerete Quarterly, July-Sept., 1935.)
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GEOPHYSICAL METHODS OF EXPLORATION

[N the Paper * Geophysical Methods of

tixploration and Their Application to
Civil Engineering Problems ', J. Robert-
shaw and P. D. Brown describe in detail
geophysical methods of exploration giving
examples of the use of these to actual
cases.

(reophysics is a science concerned
with the physical propertics of the
earth.  The main physical propertics
exhibited by the carth are mag-
netism, density, clectrical conduc-
tivity, and elasticity. Variations in the
subsurface geology arc accompanied by
variations in one or more of these physical
properties which can be measured by the
geophysicist at the surface of the ecarth.
With the instruments now available these
measurements present no difficulty, but it
is then the geophysicist’s job to try to
deduce the changes in the subsurface
geology responsible for the changes in the
physical properties he has mcasured.

The first essential in starting a site
investigation is to make a geological
survey to determine the possible subsur-
face conditions which may be expected.
This should be followed by a geophysical
survey, where applicable, in order to
obtain a general picture of the subsurface
geology, thus providing a basis for the
subsequent drilling and testing programme
to obtain detailed information where
it is most required. Information from
the first few bore holes is normally suffi-
cient to provide a control on the interpreta-
tion of the geophysical data, from which
a more detailed picture of the subsurface
conditions between the bore holes can then
be obtained.

The advantage of a geophysical survey
lies in the speed and economy with which
an area can be explored compared with
other methods. Indeed, the object is to
save money by climinating unnecessary
drill holes and to amplify the information
obtained from the holes that are put
down. However, geophysical methods of

exploration are not applicable in all cases,
and must be used with discretion.

Of the several geophysical methods of
exploration the electrical resistivity and
seismic methods are the ones most nse-
fully applied to civil  engineering  pro-
blems.

Electrical Resistivity Method

When metal  spikes, called  current
electrodes, are connected to a battery or
generator, current  flows  through  the
ground. To measure the resistivity, which
is defined as the resistance offered by u
unit cube of the material to the tlow of an
clectrie current perpendicular to one of its
faces, another paic  of electrodes arc
driven on the line joining tho current
electrodes so that  the distance between
the four eleetrodes is equal.  The resisti-
vity of the ground is  proportional to the
voltage drop betwen the two electrodes in
the middle divided by the current applied
to the current electrodes multiplied by the
spacing.

In practice, the ground is seldom com-
posed of a homogencous material.  No the
resistivity measured is the *‘ apparent
resistivity 7. By plotting o curve ealled
“ resistivity curve’’, relating olectrode
spacing  to the apparent resistivity
and superimposing it on theoretical
standard  curves  which  have  been
computed for various values of depth and
resistivity ratio, the dopth of the layer in
the field is determined.

Seismic Method

In this method, a charge of gelignite is
exploded in the ground. “The resulting
waves are picked up by a number of
seismometers located in the ground at
various distances. By study of the time
in which the vibrations are picked up by
the scismometers the depth and the profile
of the layers are determined.

1t is always advisable to correlate the
geophysical survey with bore holes on the

21
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site. However, it is not essential that the
borings be made prior to the survey,
because a preliminary interpretation can
be made without them. The preliminary
interpretation, in fact, enables a more
judicious siting of the bore holes with a
consequent reduction in the total number
of bore holes required.

In general, the seismic method is more
accurate than the resistivity method.
With a scismic survey and not less than
two bore holes, the depth tothe bedrock
can be determined on most sites with
sufficient accuracy to meet practical
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requirements. With this method a mean
accuracy of %4 per cent has been achieved
on depths greater than 20 feet. A similar
claim cannot be made for the electrical
resistivity method for which the applica-
tions are more limited. However, when
the geological conditions are favourable,
an accuracy of 90 per cent can be expec-
ted with the resistivity method and it is
undoubtedly quicker and less expensive
than the seismic method.

(From * Proceedings of the Institution
of Ciwil Fngincers, Part 1,10l 4, Se ptember
1955.)

DEFINITIONS OF HIGHWAY ENGINEERING TERMS

BLACK COTTON SOIl.: Soil formed by the decomposition of
rocks like trap, granite, gneiss, basalt,

or

limestone, by long continued

weathering. The clay content (particle
size less than 0.002 mm) is from 10 to 50
per cent.,

BROWNIAN MOVEMENT : The state of constant unordered motion,
of solid particles in a fluid medium
visible under the microscope, which is

due

to the fact that each particle

possesses  an  electrical charge  which
cause 1t to repel other particles similarly
charged.

GOOD ROADS INCREASE PRODUCTION

We are cortain thal mouch of the ivercase in American productivity
is attributuble to the building wp of an ercellent road Transport .s’:/sf,mﬂ

beased wpon good ronds.

[From « Report by Organization Sfor

Evropean FEeononic Co-operation. |
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URBAN ROADS—UTILITIES AND SERVICES

Recommended by a Subcommitiec, amended and approved in the
Sewinar and  Cowufercuee of fown

combhined plenary  session of the
planners in October 1955,

THE Seminar recommends that the

(Central Road Research Institute,
Delhi, should be requested to undertake
study in respect of Road Services
and Traffic with reference to urban areas,
and that the Standards in respect of
highways should be according to the
recommendations of the Indian Roads
Congress, in order to enable movement of
animal-drawn and mechanically propelled
vehicles with reasonable speed, comfort
and safetv. It is essential that all Town
Planning Organisations 1in the States
should establish close contact and collabo-
ration with the above-mentioned authori-
ties

Urban roads shall be classified accor-
ding to traffic movement as below.

Arterial Roads. All roads passing
within the ecity limits and linking the
State or National Highway system with
limited access, including ring roads,
by-pass roads, etc.

Major Roads. All those roads within
the city which connect important places

Minor Roads. All roads collecting
traffic from different parts of the town
and linking with one another and:or
with the major roads.

Streets All roads which cater to the
internal communication of a local arca
which may be residential, commercial or
industrial.

Pathways All access ways intended to
give access to individual premises and
where vehicular traffic is forbidden.

Standards

The following standards are recom-
mended for the different classes of urban
roads,

The widths and other specifications
shall be as in the Table given below

" No. of . Width of Overall -
.S . ‘ A 3 ,
Newmof Sngloor auminge Wil | MGl widiiu Py
o ‘ lanes paths tracks road land o
Arterial- Dual 242 No foothpaths or cycle tracks. But shoulders
roads of 10 ft should be provided. Service roads to
be provided where developments are likely.
Major Dual 242 14 ft on 9 ft 112 ft o ft
roads either side
Minor roads Single 2to3 Gfttol0fton 6ft where 44 to 66 ft 5 ft
either side provided
Streets Single 1to 2 6 ft on nil 32 ft to 42 ft 5t
| either side
Pathways Single 6 ft to 10 ft nil nil 12 ft 40 16t 5 {8

* Width hevand road land on oither side,
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In the case of Streets 32 ft wide, the
maximum width of carriageway /..,
hetween kerb to kerb shall be not less

than 20 ft with a minimum paved width
of 12 ft.

As far as possible, locating major roads
passing through residential areas shall
be avoided. On major roads oxisting
towns and cities, footpaths and cycle
tracks shall be provided wherever pos-
sible. In the case of new major roads
being planned, footpaths and cycle tracks
shall be 1nvariably provided.

Gradients CGamber Visibility at
Curves and junctions and Superele-
vation

The Seminar recommends  that the spe-
cifications recommended by the Indian
Roads Congress should be adopted in so
far as they are applicable to urban condi-
tions.

Prainage

Proper and efficient drainage shall be
provided. The drain off should be efficient
and should prevent flooding of the street
during heavy rains.

Kerbs

Curbs shall be of a height of 47 to 87
and shall be chamfered or rounded oft
and should be painted with black and
white strips with a durable paint.

Street facilities

Adequate street facilities such as ligh-
ting, traffic signs and signals, lane mar-
kings, strect-names, directional signs, pe-
destrian crossing markings, ete. shall be
provided, suitably displayed, and well
maintained.

V|
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Bus Stops

Bus recesses shall be provided at all bus
stops.

Road intersections

Suitable road intersections shall be de-
signed to provide for safe and smooth
traftic movement. In this regard standards
and specifications evolved by the Indian
Roads Congress and the Central Road
Research Institute should be followed.

Parking facilities

Facilities for parking of vehicles is im-
portant. At all points, where traffic accu-
mulations are likely to occursuch as shop-
ping centres, offices, markets, places of
amusement, workshops etc. provision shall
be made to reserve and create adequate
facilities for parking of vchicles. In this
regard the planners should take a far sigh-
ted view and provide for future increase
of traffic, and as far as possible away
from the carriageway. In all new deve-
lopment schemes the provision of off-street
parking facilities shall be made compul-
sory.

Loading and Un-loading facilities

As far as possible, loading and unloa-
ding of goods shall not be allowed on busy
roads. Wherever possible adequate pro-
vision shall be made for off-street loading
and unloading either inside the premises
oron a rear street in the case of large
commercial areas. In areas where such
facilities cannot be provided, loading and
unloading shall be restricted to hours of
light traffic.

Layout of Services

Water, sewer, vas and other service
lanes shall be so laid as to avoid frequent
opening up of roads for repairs, main-
tenance and new connections.
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HERE AND THERE

1. ETHIOPIA BENEFITS BY HIGHWAYS

® TIE newly completed 3514 mile
highway between Addis Ababa and the
port of Assab has reduced travelling time
for trucks to two days. This journey
formerly required two weeks.

Similar progress is reported with regard
to the 197 mile road from Addis Ababa
to Jimma. When the Kthiopian Highway
programme was initiated in 1951 this
route wag virtually closed to passenger
traffic and the normal transit time for
trucks ranged from three days to one

week. Today the distance can be covered
in 61 hours by passenger cars and in 10
hours by truck.

The highway programme has also bene-
fited the coffee producing region of Dilla.
The 220 mile route between Dilla and
Addis Ababa, which formerly took five
weeks of arduous travel, can now he
covered in one day’s journey.

(From “World lighway Report,) March,
1935).

2. ROAD AND RAIL COMMUNICATIONS IN ALGERIA

® ALGERIA has an extensive network
of roads totalling some 48,000 miles
including 15,000 miles of desert tracks
capable of carrying motor vehicles.
Certain mountain arcas remain difficult of
access and there is considerable scope for
improvement. Under the first 4 Year
Plan (1949-52) roads were built at a cost
of 2.9 milliard franes (Rs 4 crores) and
the present programme, which covers the
period 1953-56 envisages the expenditure
of 9.5 milliard francs (Rs 13 crores).
There are 1,24,000 motor vehicles in use,
61 per cent of which are passenger cars.
The development of roads and the impact
of general economic development i

expected to bring an average rise of about
5 per cent in petrol requirements during
the next few years.

The railways total some 2,700 miles,
about half of which are main lines. The
railways operate at a loss and improve-
ments during 1953-06, totalling 15 milli-
ard francs (Rs 20 crores) are only to be
carried out on the main line sections,
Little is to be spent on the other lines
since it iz vonsidered better policy to
concentraie on improving the road system,

(From < World Highswuy Report,
A pril 1955.)

3. LACK OF COMMUNICATIONS IMPEDES PROGRESS IN COMMUNITY

PROJECT

@® ONIL of the most important factors
telling upon progress of work in the Com-
munity Project areas has heen lack of
communications. Iiven in the driest part
of the year, the communication facilities
are of the meagrest description ; during
the rainy season, they become non-
existent. 1In the Majuli N. K. S. Block,
which is situated in an island on the
Brabamaputra, schools are closed in the
rainy season as the water-level is high and
villagers are isolated from one another.
In the hill areas, the problem of com-

AREAS

munications is even more acute. There
are villages in the Garo Hills from where
people have to walk for three days along
bridle tracks with their cotton, chillies,
ginger and “ til > on their backs to reach
the ncarest bazaar. [n some of the less
accessible areas of the Bhoi Community
Development Block in Khasi Hills, people
arc not interested in extending cultivation
because the transport cost, by human
load, to the bazaar is sometimes vory
wuch higher than the cost of the produce
itself,
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These facts perhaps explain the extra-
ordinary interest shown by the people in
the construction of roads on a vast scale.
To give one example, prior to October
1932, the entire Darrang Project area with
an extent of 425 square miles had only 81
miles of metalled roads and 92 miles of
village roads. During the first two and a
half years of starting of the Project, the
people had, by their voluntary labour,
built 279 miles of new roads and exten-
sively rcpaired 315 miles of old existing
tracks so as to make them motorable in
the dry season.

In the hill areas also people have to
their credit outstanding achievements in
road making. In the Garo Hills Com-
munity Development Block alone, where
the population is 45 per square mile and
where there is sometimes 12 miles of
un-inhabitated jungle separating one
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village from the next, the pcople have
made 199 miles of new jeepable roads.
Where but a year ago, the weary Garo was
carrying 30 seers of his agricultural pro-
duce on his back to the bazaar three days’
distance away, buffalo carts have now
started carrying 1) maunds at a time.

In the Bhoi Community Development
Block in Khasi Hills, people in their
enthusiasm, have started putting up mile-
stones on the ‘“ Project roads . The total
length of new roads built by the people
so far comes to 1,735 miles and that of
existing village paths extensively repaired
to 800 miles. The total earthwork done
by voluntary labour is estimated at
5,53,00 5000 cubie feet. 707 bridges and
culverts have been constructed on these
roads from the project funds.

(From “ Kurukshetra °—Octohey 2,
1955).

4. NEW REFRACTORY CEMENT

@® A WHITE ealcium aluminate hydrau-
lic cement with an alumina content of 70
to 75 per cent and with total impurities
less than 1 per cent, for use in refractory
concrete, is now available. Refractory con-
cretes incorporating this cement and a
refractory aggregate have the setting-time
and rapid hardening properties usually
associated with high-alumina cement. but
they also have a greatly enhanced refrac-
toriness. (‘oncretes made with this cement

5. PROTECTING

@® RUSTING of reinforcement is inhi-
bited by applying thereto a cement slurry
containing sodium benzoate, or by includ-
ing sodium benzoate in the whole mass of
concrete. The slurry may be applied by
brushing or spraying. Thesodium benzo-
ate may be dissolved in the water to the
extent of from 2 to 10 per cent of sodium
benzoate, or may be added as a powder to
the cement which is mixed with two to

and corundum aggregate can be put into
service within 24 hours of casting at
temperatures up to 1800 deg. C.: such con-
crete, do not shrink, and have high resis-
tance to thermal shock. This coement
may also be used with other refractory
aggregates such  as  crushed firebrick,
sillimanite, chrome, and chrome-magne-
site.

(From ¢ Concrete  and  Constyuctional
Ingineering, November, 11435)

REINFORCEMENT

three volumes of sand. Two or more coats
of slurry may be applied to form a coating
about ! in. thick which is allowed to set
for 48 hours. The reinforcement may be
coated either before or after it is in posi-
tion.

(From “Conerete  and Constructionul
Fngineering, Nocember, 195.5)

RAY
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6. INTERNATIONAL CONFERENCE ON PRESTRESSED
CONCRETE, AMSTERDAM

® THE findings of the Conference held
from August 29th to September 2nd
tast year, which was attended by nearly
100 delegates from 31 nations, are given
below,

It would appear that further study is
required to find the right type of steel
that will meet general needs so that such
a steel can be stocked against the require-
ments of manufacturers.

That all the materials used must be of
the highest quality is a sine qua non, the
workmanship must also be of a high order
and precision is essential.

It would be a great advantage if
a system of standard spans and loading
is developed as manufacturers could then
turn out a greater number of units from
each mould and even keep a stock
available.

So far as construction is concerned, it
would appear that pre-stressed concrete
can show attractive possibilities in bridge
work where saving of weight or confined
headroom makes smaller sections essential.

The subjects of joints and connection with
reinforced concrete are still matters of
argument which will be settled by more
experience.

As to cost it could not be shown that
precast concrete i generally cheaper than
reinforced concrete, its advantages lay in
speed of construction and the greater
control in the factory than obtains on the
site.

It is proposed that the subjeet of pre-
stressed concrete pipes should be inchided
at the next conference and, no doubt, this
will be of speecial interest to highway
enginecrs.

The value of prestressed concrete to
Holland was explained by the Minister of
Transport as being due (1) to shortage of
ateel, (2) to the high cost of imported
aguregates ; these are two practical reasons
so far as Holland is concerned, but they
will not apply to many other countries.

(From *Highways and Bridges and
Engineering Works * September 14th, 1955.).

7. STREET

® TREES may be used as a foil or
element of contrast and decoration for
buildings, as a unifying element in a
street or to screen unsightly buildings.

PLANTING

trees are most likely to be planted. The
symmetrical and formal distribution of
trees are quite unrelated to the buildings
and therefore they play no part in the

The Fig. illustrates the use of trees to
provide balance in a street scene.

In (a), the weight of the building mass
is clearly on one side of the street. It is
basically an unbalanced street picture.
Sketch (b) shows the manner in which
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composition of the street. In sketch (¢),
trees are shown on one side only. Treex
planted in this way give balance to the
street picture.

(From * Jouwrnal of the Town Planning
Institute—=Sept.-Orl., 1953.)
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8. CIVIL SERVANTS

@ THE civil servants are men who
passed a written examination with dis-
tinction, in early manhood, and thereafter
led a life sheltered, regimented, secure,
governcd by rules, safe from external
criticism, sacrosanct even from the indig-
nity of being called to give evidence in a
court of law, They acquire a characteris-
tic mentality, address and appearance
and, above all, a characteristic style of
writing. They are of unimpeachable in-
tegrity, of cast-iron conservatism ; they
are self-controlled. suave and courtcous;
they are admirably equipped to dampen
ardour, to quench zeal and to stifle en-
thusiasm ; but they cannot lead.

Because they are themselves regimen-
ted they want everyone regimented.

Because they are graded and cata-
logued they want everyone so.

Because thoy arc anonymous they
want us to be impersonal.

Because they are sheltered and cloist-
ered they want us to be hid.

But, gentlemen, we do not want it so.
It is not suitable to our great profession
that it should be so.

Let me quote a paragraph from
Kugene Freyssinet the great master engi-
neer of our time :

‘ Those of my readers who have in-
sufficiently reflected on the condi-
tions in which technicians carry out
their activities, or who are ignorant
of them, will, perhaps, be astonish-
ed at the importance which I attach
to the moral side of technique ’.

A machine cannot be a moral being.
Therefore I assert that we (engineers)
cannot afford to be regimented, graded,
impersonal and hidden.

[From *the Presidential Address of
Forthington to the Institution of Civil
Engincers, Ireland—Surveyor and Munici-
pal and Counly Engineer, November 19,
1956 1.

9. NEW BELGIAN ROAD FUND

@ UNDERalaw passed on August,
1955, a new Road Fund has been set up
by the Belgian Government with the
object of speeding up the urgent work of
extending and improving ths national
road network. It takes the place of the
original Fund set up in 1952 which, al-
though charged with a very extensive
programme of construction and moder-
nization, had achieved only limited
results, largely through lack of money.

The Fund will be financially autono-
mous and will have authority to issue
over the fifteen-year period government-
guamnteed loans to the value of the requi-
red Belgian francs 30,000 million. Th(? ﬁ.rst
loan, to the value of B. ¥rs. 2,500 million

francs, was issued on October 17, 19553,
and will be followed by equivalent loans
in each of the two following years. The
Fund will also receive an annual allot-
ment from the government Extraordinary
Budget, destined principally for the ser-
vicing of its loans.

The Fund will be under the supervision
of the Minister of Public works and
reconstruction and will be administered
by civil servants drawn from the Minis-
tries of Public Works, Finance, Economic
Affairs, and Communications.

(From ‘Highway and Bridges and Engi-
neering Works’—October 26, 1955.)
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ABSTRACTS

EXPERIMENTAL INVESTIGA-
TIONS ON THE BRAKING PERFOR-
MANCE OF MOTOR VEHICLES by
H. J. H. Starks and R. D. Lister.

Proceedings of the Institution of Auto-
mobile Engineers, March 19,5,

HIS paper containsthe results of experi-
mental investigations on the braking
performance of diiferent classes of road
vehicles when new and as they are used on
the roads. Measurements were made of
the shortest braking distance obtainable
on & dry surface and of the behaviour of
cars during emergency braking on straight
roads both when the brakes were pro-
perly adjusted and when they were deli-
berately put out of adjustment to simu-
late the condition of some braking sys-
tems observed on the road. The results
not only confirmed earlier experiments
with models but also showed that if the
time interval between the front wheels
locking and the rear wheels locking
exceeds a certain critical value, this has
an important influence on the behaviour
of the braked car. Measurements are
described on the braking performance of
commercial vehicles and how this is affec-
ted by loading and by the charactevistics
of the braking system. Other investigations
on the braking performance of public
service vehicles, motor cycles, and motor-
assisted cycles are also described. Certain
discrepancies in the published figures for
the braking performauce of vehicles are
discussed. The paper concludes with a
summary of the braking problems which

merit the attention of vehicle designers.
(A uthor’s Summary)

« PRESTRESSED CONCRETE
ROADS” by J. P. Stott. Proceedings
of the Institution of Civil Engineers,
Part 11, October 1955.

SEVERAL prestressed concrete roads

bave been builtin Britain and abroad.
As a result, it is now possible to consider
many factors about which little was
known previously and to assess problems
associated with this new form of construc-

tion. The Paper reviews the present
situation.

Advantages and disadvantages are
discussed and the function of prestressing
and characteristics of prestressed slabs
are briefly considered. Particular atten-
tion is paid to the formation, develop-
ment, and significance of cracks,

A distinction is made between two types
of prestressed road the ‘*continuous”
and the ‘¢ individual slab’ type. Most
of the roads so far built have been in the
latter category. A possible development
is to use the continuous type for fairly
straight and level lengths of road on
uniform Subgrades in combination with
the individual Slab type on curves and
non-uniform subgrades.

The distribution of stress imposed by
the prestress, by traffic, and temperature
is discussed. Of particular importance is
the relatively high tensile stress which
may be set up by subgrade restraint in a
long slab when it contracts. This stress
may be suflicient to neutralize the pre-
stress, at any rate in part, and it is
consequently not practical to use slab
lengths greater than about 400 ft. The
most urgent problem awaiting solution is
that of reducing subgrade restraint; an
indication of experiments now in hand on
this subject is given.

Some suggestions are made for design
values of prestress. Information is given
on existing prestressed concrete roads and
available figures of cost are presented.
Ixperience has shown that costs are
approximately equal to those for concrete
roads of orthodox type.

The main conclusion to be drawn from
present knowledge and experience is that,
by using prestressed concrete, slabs up to
about 400 ft can be constructed with every
prospect of a long life. Before individual
slabs of longer length can be constructed,
methods of reducing subgrade restraint

(Contd, on page 35)
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SELECTED RECENT LITERATURE IN ENGINEERING JOURNALS

IV. SOIL ENGINEERING
AND DRAINAGE

Sheet pile walls encastre at the
anchorage; PetEr Warrter Rowes,
Paper No. 5900-Procecdings of the
Institution of Cieil Engineers, Part I
General, Vol. 4, January, 55, No, 1
pp. T0-87.

)

Foundation designed for subsi-
dence due to mining ; Conecrete and
Constructional Engneering, Vol. No. [,
January 55, p. 17-18,

Importance of making better use
of natural basic road materials;
Rosrrr F. Leceer, Roads and Engi-
neering Construction, December 1954,
pp. 122-126.

Building roads on unstable soils
and muskeg ; R. M. Hawoy, Rouads
and Engineering Construction, Decem-
ber 1954, p. 126-130 & 138 & 140,

Subsoil exploration for a bridge
over the Parana river, Argentina;
Greste Morgrro, Geotechnique, Vol.
No. {4, December b4, p. 137-142,

The pore-pressure coefficients A
and B ; A W. SkemMprroxN, Geolechnique,
Vol. IV, No. 4, December 54, pp. 143-
147.

The use of pore-pressure coeffici-
ents in practice; A. W. Bistors,
Geotechnique, Vol. IV No. 4, Decem-
ber 54, pp. 148-152,

Geotechnical problems of destruc-
tive earthquakes; G. W, Ho~vuxER,
Yeotechnique, Vol. IV. No. 4, Decemn-
ber 54, pp. 153-162.

Stability analysis of the Congress
Street Open cut in Chicago; H. O.
IrELAND, Geolechnique, Vol. 1V, No. 4,
December 1954, pp. 163-168.
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10. The British Standard Compaction
test for soils—a study of some
factors affecting the test results;
P. N. Roy, & T. G. CHAvMAN, (leotech-
nique. Vol IV, No. 4, December 54,
pp. 169-177.

I1. Notes on piling works—piling as
applied to a suburban housing
site; A.J. C. HavoeN, Coatractors
Record and Public Works Engineer,
Vol. 6, No. 4, December 54, pp. 42-48
& 56.

12. Foundation failures in residences
and small structures; KakL V.,
TavLER, Proceedings American Society
of Ciril Engineers, Vol. 80, Separate
156, December 54,

13. Effect of sample disturbance
on the strength of a clay; Max L.
Catwtoox,  Proceedings Hdmerican
Socicty of Civil FEagineers, Vol. 80,
Scparate 570, December 1954,

14. Effectiveness of sand drain on New
Jersey turnpike; Cirartes M. NopiLg
and O.J. Porraw Proceedings Ameri-
can Sociclty of Civil Engincers, Vol. 80,
Separate H71, December 1954,

15. The bearing capacity of founda-
tion soils; NKakn Konver, Die
Bautechnil:, Vol. 32, No. 1, January
55, pp. 1-3 (in German).

16. Subgrade soil classification sys-
tem used in Georgia; L. W. I'kggi-
MAN, Procecdings  American  Society
of Civil Kngineers, Separate No. 51?:,
October 1904,

17. Substructures, foundations and
scientific researches; J. E. BoNjoug,
Strasse und Verkehr, Vol 40, No. 13,
December 1954, p. 477 (in French).

18. Pressures on cantilever retaining
walls and stability of embank-
ments during earthquakes; Erix
J. Soruiv, Indian Concrete Journal,
Vol. XXIX, No. 2, February 1955,
pp. 47-48.
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19. Investigation on ground consolida-
tion with vibratory compactors:
Dr. Streck and  SCHMIDBAUER,
Strassc und Autobahn, December 1954,
pp. 400-406 (in German).

20. Conservation of the bearing capa-
city of subbases through the
installation of Aluminium foils;
Grrxor, Strasse  und Autohahn,
December 54, p. 413 (in German).

21. Determination of the optimum
conditions for the carrying out of
earthen embankments; 1 Trcug-
REPENNIKOYTF, Annales des Ponts el
Chanses, January - February 1955,
pp- 67-105 (in French).

22. Some special foundation problems
in Morocco; J. DErarve, Mari-
orTE Axp J. P. Muver, 7Tiavaux,
February 55, pp. 225-232 (in French).

23. Honolulu tunnel; FEngineering News
Record, Vol. 154, No. 5, Kebruary 3,
1955, p. 23.

24. Howtostretch Soil-Survey dollars;
S. 8. Coaxr, FEngincering News
Record, Vol. 154, No. 3, January
20, 1955, pp. 35 & 36.

25. Soils, Agriculture and the Engi-
neer; G. D. AircHisoN axp J. A,
Prescorr, The Journal of the Insti-
tution of Engincers, Auslralia, Vol. 26,
No. 12, December 1954, pp. 297-308.

26. Excavation below water table;
Highways and Bridges and Engineering
Works, March 9, 1955, pp. 4 & 6.

27. Information on low-cost roads in
British Colonies and Protecto-
rates; (. I'. ArMSTRONG, Roads and
Road Construction, March 1955,
pp. 77-80.

<t
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XI. TRAFFIC AND ROAD
USER CHARACTERISTICS

One way plan eases traffic, survey
shows ; Traflic Engineering, October
54, p. 31.

Traffic control in Oxford Street,
electronic Master  Controller;
Engineering, December 3, 1954, p. 717.

Report on the 2nd International
conference on Traffic Engineering
organised at Burgenstock; Swuitzer-
land) between 20 to 25th  Seplember
1954, J. KLKoNBY, Traraur. December
1954, pp. 813-816 (in I'rench).

Traffic Engineering; Joux Bagrr-
walLp aND Haxonp L, Micnagrn, The
Military Engineer, November- Decem-
ber, 54, Vol. XLV, No 314, pp.
416-418.

Scramble in San Francisco; Ross
T. SHoar aND WILLIAaM  MASLONI,
Traffic Engineer, Vol 25, No. 2
November 1944, pp. 53-57.

y

A hand distributed post card pack-
ing survey; NokMaA~N A, ABEND AND
Cuyur Scorr, Traffic Ingineering,
Vol. 25, No. 2, November 1954, pp.
58-61.

Buses in Central Areas; WiLrrED
Burys, The Surveyor, Vol. CXIV,
No. 3279, Junuary 8, 1955, p. 31.

Examples of the improvement of
traffic flow in urban areas; Dr.
W. Vox SreiN, International Road
and Safetu and Traflic Reriew, Vol. 11,
No. 4, Autumn 1954, pp. H-13.

The capacity of urban streets and
intersections; K. V. M. KoxroLp,
International Road Safety and Traflic
Review, Vol. II No. 4, Autumn 1954,
pp. 14-16.

Effectiveuse of statistics in pre-
venting road accidents; K. S.
TowrENs, International Road Safety
and Traffic Review, Vol. 11, No. d,
Autumn 1954, pp. 17-18.
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(Contd. from page 32)

must be developed and special types of
joints used. On fairly straight and level
sites, with uniform subsoil conditions, a
continuous type of construction without
expansion joints may be possible.

LOAD TESTS ON A THREE
STOREY REINFORCED CONCRETE
BUILDING IN JOHANNESBURG by
A J. Ockleston, The Structural Engi-
neer, October, 1955.

TESTS made on portions of a ten-year-

old reinforced concrete building of
normal construction during the course of
its demolition are briefly described, and
the more important results obtained are
discussed.

The deflections and strains for loads
within the working range were almost al-
ways less than those estimated by normal
design methods, and generally agreed
more closely with those calculated on the
assumption that the concrete was uncra-
cked.

The ultimate loads for failure due to
bending or to diagonal tension were grea-
ter than design methods would suggest.
The plastic theories gave reasonably
gatifsactory estimates of ultimate loads
where failure was due to bending in one
direction, but under-estimated by a con.
siderable margin the strength of lightly
reinforced slabs which failed as a result of
bending in two directions.

CONCRETE ROADS IN BELGIUM
AND WESTERN GERMANY - Their
Structural Design and Performance.
Road Research Technical Paper No. 35,
Her Majesty’s Stationery Office, 1955.

THIS Paper gives an account of the
tours of inspection of concrete roads
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in Belgium and Germany undertaken by
the Committee of Co-operative Research
between the Road Research Laboratory
and the Concrete Association of England.
During the course of their inspections the
members of the Committee saw 173 miles
of concrete roads in Belgium and 343
miles in Germany. A brief description
of the foundations of the roads, thickness
of the concrete slab, the concrete mix,
types and spacings of juints, condition of
the roads, and the traffic using them are
detailed. The Paper concludes with
observations made by the Committee in
relation to the British practice. Some of
the main observations are given below :

1. Despite the fact that the concrete
roads in Germany have been in use for
nearly 20 years, the heavy traffic using
;,hem has not affected the concrete sur-
ace.

2. German engineers prefer the use of
full width construction without a central
joint as that leads to better riding quali-
ties and avoids inequalities in longitudi-
nal joints due to the transverse flow of
concrete at superelevated portions.

3. In Germany, joints cut with a car-
borundum saw in hardened concrete had
an excellent appearance ; they are less
perceptible than those formed in the con-
crete at the time of laying, and, in addi-
tion, consume less sealing compound. In
Belgium, a special machine was used for
forming joints immediately after the con-
crete was laid.

4. In Belgium, unreinforced concrete
slabs with no intermediate dummy joints
are successfully used for lengths up to
50 ft. In Germany, the usual practice is
to use 40 ft slabs.

SAFETY MARGIN

1t’s the driver, not the car or the condition of the road, who causes
most of the accidents. A good driver allows an adequate margin of

safety between his car and the others.
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RECENT ADDITIONS TO THE LIBRARY OF THE
INDIAN ROADS CONGRESS

1. B. S 1956-1953. ‘1 per cent

Chromium Steel Castings (Abra-

sion Resisting) ”’, (British Standar.s

Institution, 24, Victoria St., London,

SWI).

2. B. S. 1984-1953.
Gravel Aggregates
(British Standards Institution,
Victoria St , London, S. W, 1.)

3. B. S. Code of Practice—CP. 113-

‘“Single Sized
for Roads”

201 (1953) «* The Structural Use of

Steel Tubes in Buildings ™’
Standards Institution, 24,
St. London, S. W. 1)

4. ¢ Report of the Indian National

Scientific Documentation Centre
(National
Physical Laboratory of India, Hill

for the Year 1952-53 7

side Road, New Delhi-12).

of Nations Geneva).

6. “B.S. Code of Practice—CP 112-
100 (1952)”’ ** Preservative Treat-
ments for Timber Used in Build-
ings ”’ (British Standards Institution,

24, Victoria St. London, S.W.1.)

~3

New York).

8. ‘“English for Engineers’, Fourth

Edition, Seventh Impression, 1943,
Whitmer
(McGraw-Hill Book

by S. A. Harbarger,
Robert Price.
Co., Inc., New York).

(British
Victoria

5, ¢ Statistical Year Book of the Lea-
gue of Nations 1938-39 ”’ (The Dire-
ctor of the Financial Section & Eco-
nomics Intelligence Service, League

¢“ Instrument Engineering ’’, Vol-
ume I--Methods for Describing the
Situations of Instrument Engincer-
ing. (First Edition 1952) by Charles
Stark Draper, Walter Mckay & Sidney
Lees (McGraw-Hill Book Co., Inec.,
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9.

10,

11.

12.

13.

14.

15.

Twenty-Ninth Annual Report for
Year ended 30th June, 1942 of the
Country Roads Board, Victoria
(Country Roads Board, Exhibition
Building, Carlton No. 3, Victoria,
Australia.)

Thirty-Second Annual Report for
year ended 30th June 1945 of the
Country Roads Board, Victoria.
(Country Roads Board, Exhibition
Building, Carlton No. 3, Victoria,
Australia).

“Thirty-Third Annual Report for
the year ended 30th June 1946 of
Country Roads Board, Victoria”,

(Country Roads Board, Exhibition
Building, Carlton No. 3, Victoria
Australia),

“ Thirty-Fifth Annual Report for
year ended 30th June 1948 of Coun-
try Roads Board, Victoria.”
(Country Roads Board, Exhibition
Building Carlton No. 3, Victoria
Australia).

B. S. 476-1953. ‘“ Fire Tests on
Building Materials and Struc-
tures ”’ {British Standards Institu-
tion, 24, Victoria St., London, S.W.I)

B. S. 1924-53. ‘“ Methods of Test
for Stabilized Soils »’ (British Stan-
dards Institution, 24, Victoria St.,
London, S. W. ).

B. S.1982-1953. < Methods of Test-
ing Fungal Resistance of Manufac-
tured Building Materials 7. (British
Standards Institution, 24, Victoria St.,
London, S. W. I).

.““Small Self—Excited and Self-

Compounded Three-Phase Genera-
tors ”’ by Emil Alm, Transactions of

the Royal Institute of Technology
No. 67—1933. (Kungl. Tekniska Hog-
skolans  Handlingar, Stockholm,
Sweden).
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17.

18.

19.

20.

22.

«“ An X-Ray Microanalyzer Cam-
era’” by L. V. Hamos, I'ransactions
of the Royal Institute of Technology,
No. 683—1953. (Kungl. Tekniska
Hogskolans Handlingar Stockholm,
Sweden).

Abnormal Oscillations in Electric
Circuits containing Capacitance”’
by Niels H. Knudsen, 'Transactions
of the Royal Institute of Technology,
No. 69—1953. (Kungl. Tekniska Hog-
skolans  Handlingar, Stockholm,
Sweden).

«« Rapid control Tests for Bitu-
minous Paving Mixtures’, by
Ting Ye Chu, Jowa kngincering
fixperiment Station Bulletin No. 175,
1953 (The Towa State College, Ames,
Towa, (U. S. Ao,

«« Road Research 1952 ", (Director
of Road Research, Road Resecarch
Laboratory, Harmondsworth, Mid-
dlesex).

¢ Sjlting of Reservoirs” by A. N.
Khosla, Publication No. 51, (Chair-
man, Central Water & Power Com.
mission, New Delhi).

‘“How to Plan and Pay for Better
Highways ” (General Motors, Detroit
2, Michigan, U. S. A))

‘“ Some Problems & Research in
Bituminous Materials and Pave-
ments in the United States of
America.” by Ladis H. C. Sanyi,
Engincering Report No. 17 (1952-53),
(The lowa State College, Amesy,
lowa.).

« Lffect of Tinted Wind— Shield
and Vehicles Head-Lighting on
Night Visibility,” Highway Research
Board Bulletin No. 68 (1953), (High-
way Research Board, 2101, Constitu-
tion Avenue, Washington 25, D.C.).

. ““Soil Stabilization”, Highway
Research DBoard Bulletin, No. 69,
(1953), (Highway Research Board,

2101 Constitution Avenue, Washing-
ton 25, D.C.)

3
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27.

29.

30.

31.

33.

-
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‘“ Air-Entrained Concrete Proper-
ties of Air Voids and Service
Record of Pavements ’, Highway
tesearch Board Bulletin No. 70 (1953),
(Highway Research Board, 2101,
Constitution Avenue, Washington, 25,
D.C.).

““Soil Temperature and Ground
Freezing ”’, Highwav Research Board
Bulletin No. 71 (19353), (Highway
Research Board, 2101, Constitution
Avenue, Washington D.C.).

University of Roorkee—Calendar
for the year 1949-50. The Univer-
sity of Roorkee, Roorkee.

“ Proceedings of the Third Inter-
national Conference on Soil Mecha-
nics and Foundation Engineering”,
Volume I, Nession I to 4 (16th—27th
August 1953), Organizing Committee,
Gioriastrasse 39, Zurich-6 (Switzer-
land).

‘ Proceedings of the Third Inter-
national Conference on Soil Mecha-
nics and Foundation Engineer-
ing "', Volume I, Sessions 5-8, (16th-
27vh August 1933). (Organizing Com-
mittee,  Gloriastrasse, 39, Zurich-6
Switzerland).

** Indexes and Indexing '’ (1953), by
Robers L. Collison.  (Krnest Benn
Limited, London).

* Seeing with Foglamps,” by V. J.
Jehu, Reprinted from Light and
Lighting, Vol. XLVI, No. 5, 1933,
pp. 174-78.  (Road Research Labora-
tory, West Drayton, Middlesex).

“ A Fifth Wheel for Measuring
Speed and Braking Distance’ by
R. D. Lister & R. G. Stevenson,
Reprinted from M. I. R. A. Bulletin,
Fourth Quarter, 1952, pp. 18-22 (Road
Research Laboratory West Drayton,
Middlesex).
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34. «“Factor in the Improvement of 39.
Re-

Headlamp  Performance

printed from The Service Station,
May, 1953, Vol. XXIX (Nos. 5 & 6),
pp. 26-70, June 22-35. (Road Research
Laboratory, West Drayton, Middle-

gex).

35. ¢« Road Surfaces as Reflectors of

Light from the point of view of
Street Lighting >’ by A. W. Christie,
Reprinted from Chemistry and Indus-
try, 1953, pp. 468-75. (Road Research

Laboratory, West Drayton, Middle- 41.

8ex).

36. «“ A Problem of Interference Bet-
ween two Queues’ by J. C. Tanner,
From Biometrika, Volume 40, Parts

1& 2, June 1953. (Road Research
Laboratory, West Drayton, Middle-

86X).

37. “Some Factors Affecting Visibility
from A Driver's Seat and Their

Effect on Road Safety’ by R J. 43

Smeed, Repriuted from the British
Journal of Physiological,Optics, June,
1953, 10(2), 63-85. (Ruad Research
Laboratory, West Drayton, Middle-

sex).

38. ¢ Recent Trends in Concrete Road 44.

Construction”, W. H. Glanville &
F. N. Sparkes, Reprinted from the
Indian Concrete dJournal, January
1953 (Road Research Laboratory,

West Drayton, Middlesex).
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<« On the Look-out Visibility from

the Driving Seat of a Motor
Vehicle” by G. Grime & R. L.
Moore, Reprinted from the Autocar
1953, Volume XCVIII (No. 3002),
pp. 782-784. (Road Rescarch Labora-
tory, West Drayton, Middlesex).

¢ The British Commercial Vehicle
Industry,” Fourth Kdition, 1953,
(The Temple Press ILtd., Bowling
Green Lane, London, ECI).

‘“ Annual Report of the Hirakud
Research Station, 1952 by R. C.
Hoon, Research Publication No. 4,
1953. Central Water and Power
(‘ommission, Government of India,
New Delhi.

“ Driver Characteristics and Ac-
cidents,”” Highwayv Research Board
Bulletin No. 73 (1953), (Highway
Research Board, 2101 Constitution
Avenue, Washington 25, D.C.)

*“ The Braking Performance of
Motor Vehicles and Brake Test-
ing” by H. J. H. Starks, Road
Research Technical Paper No. 26,
(1953). Road Research Laboratory,
West Drayton, Middlesex).

¢ Standards  Specifications  for
Bituminous Road Binders,”
B. S 306/309/1951, (Council of the
South African Bureau of Standards,
55, Visagie Street, Pretoria, South
Africa).
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BUDGETS AND ADMINISTRATION REPORTS

ADMINISTRATION REPORT OF THE HIGHWAYS DEPARTMENT
MADRAS—1952-53

’[‘HE activities or‘f the Department have been increasing steadily. The total expendi-
ture on all Government and District Board works during 1952-33 was Rs 987
lakhs while it was Rs 881 lakhs in 1951-52.

During the Hyear'under review, 63 miles were cement concreted, 1,026 miles were
black-topped, 750 miles metalled, 1,337 miles were newly formed.

Rs 969.27 lexk.hs were granted for Government and District Board works ; while
the actual expenditure incurred was Rs 987.11 lakhs.

~ The maintenance of roads in the State was generally staisfactory with the excep-
tion (‘)f. District Board Roads which suflered much due to slender and inelastic financial
conditions,

Five Year Plan :

Mzmdrabs State had a suw of Rs 5 crores allotted under ¢ Roads * for its Five Year
Plan in two stages, the first two years beginning with 1951-52 and the second of 3
years in continuation thercof. Accordingly a scheme for five years was prepared with
the following provisions :

Rs in lakhs

State Roads 245.45
Other Roads 130.00
Tools & Plant 124.05

Total  500.00

Following is the statement showing the amount expended during the year 1952-53
against the targeted amount.

Lxpenditure Target

(in lakhs) (in lakhs)
State Roads 75.42 70.00
Other Roads 57.69 50.00
Tools & Plant 29.21 32.00
162.32 152.00

Road Milage

Cement .
Classification Concrete Bluck top  Metalled Unmetalled Total
roads roads roads roads
National Highways 161 757 1,065 19 2’(“)0——“2
Provincial Highways 123 699 2,319 12 3 154
Major District Roads 68 1,245 14,107 651 16.07]
Other District Roads — 35 5,134 2,935 8112
bl

Village Roads —_ 6 2,615 9,529 12,150

Total 352 2,742 » 25,245 13,149 41,488

34
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Statement of expenditure on Civil Works during 1952-53.

Civil works—Revenue Kxpenditure LIST OF APPROVED WORKS ON NATIONAL

Rs in lakhs

135.85 HIGHWAYS

394.89 T
30.39 8. No. Job No. Name of work oun

Original

Communications .
Repairs

Kstablishment ) (Rsin lakhs)
Tools & Plant 80.62
Suspense 6.0 RAJASTHAN
1. 1488 RJI 8 (onstruction of a bridge across the Kharia
Nalla in mile 29/1 of Jaipur-Delhi Road,
National Highway No. 8 (.90
MADHYA PRADESH
Q. 1484 CP 6 Reconditioning and black topping of certain
miles between mile 73 and 87 of Great
Kastern Road in Bhandara Distt. (N. H.
No. 6) 1.92
UTTAR PRADESH
3. 1373 UP 29 Improvement of Banaras-Sarnath Section of
N. H. No. 29 1.41
4. 1490 U'P 2 Construction of a bypass for Mathura town
from mile 781-790 of Bombay-Delhi Road,
N - N i { ig & 2 b
ROADS ASSIST INTERNATIONAL TOURISM I\atlonm.l Highway No. 14.91
5. 1501 UP 24 Construction of the Moradabad side approach
The prosperity of most nations is beconing more and more /munrl t? the proposed bridge over the (}a‘mga at
wp with their international trade. The development of this trade is (&irl;f;l“kt“h‘v“ on National Highway 9 <0
also without doubt an important factor in securing lasting peace. .2
Another factor which can have a big influence in fostering pecce 18 the BOMBAY
ever-increasing road tourist traffic. Good internal,[onal. rogds an@ the G 1499 BM % [mprovements to miles 75/2 to 873 of the
stmplest possible Customs formalities could greutly assist international Bombay-Ahmedabad Road, National High-
trade and tourism. way No. 8 7.08
Ca - : . NaAinecrs ‘orks,’ October, 12, 1995. 7. 1495 BM 8 Black-topping the Tawa-Talasari  Section,
(From *Highways and Bridges and Enginecring Works,” October, 12, 1959 | 7 miles 87,3 fo 13,3 of Bombay-Ahmedabad
Road, National Highway No. 8. 311
S, 1505 BM 8 Black topping Raigadh-Rattanpur Section of
the Bombay-Ahmedabad Delhi  Road,
N. H. No.3, with % in. premixed asphalt
carpet. 4.78
" Three works each costing less than 2 lakhs, 1.90

JAMMU & KASHMIR

10. 1493 JK 1-A  Development of the Srinagar-Baramulla
Section of the Jammu-Srinagar-Uri Road
(Phase A work). 15.20

11. 1497 JK 1-A  Construction of a diversion to by-pass the
south portal of the proposed low level
tunnel at Banihal. 1.31

10 41
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S. No. Job No. Name of work (R;}rirrllo‘ll;kths) CONCRETlNG PLANTS )

DELHI

12, 1494 DLH 2 Providing ? in. premix light chipping carpet - OUR SPECIALITY

on bye-pass connecting National Highway
No. | to National Highway No. 2 (between
Rajghat and Railway Siding to Power
House.) 1.49

FOURRAY

BATCHING PLANTS . STANDARD SIZES
20—320 CUBIC YDS. CONCRETE / HOUR.

HIMACHAIL PRADESH

13. 1496 HP 22 Jonstruetion of bridge across the (iasso Khad - - = - o - - - -
in mile 80 of H. T. Road (N. H. No. 22). 0.2
BIHAR
14 1499 BR 31 Construction of a road bridge over Maha- RICHIER
nanda river at Sonapurhat in the 7th mile CONCRETE  MIXERS TILTING  AMD
- ~National Highway
;on.i\;?‘l,m Access Road wtional Highway 6 o6 —_ NON-TILTING 3 CUBIC FT.— 4 CUBIC YDS.
WEST BENGAL
15, 1502 WG 31 Detailed survey of the rivers Cbar Torsa,

Dulong, Sil Torsa, Beni Torsa and the sur-
rounding areas including the tea gardens
in connection with the construction of the
bridges on National Highway No. 31 in

BLAWKNOX

CONCRETE BUCKETS I-8 CUBIC YDS.

(‘ooch Bihar Distt. o2 emeeseasem—————————— e e
ORISSA
16, 1503 RS 5 Widening the road bridge No. 546 at mile
640.6-7 on National Highway No. 5 0.23 CPOAC

TRAVANCORE-COCHIN PNEUMATIC CONCRETE PLACERS AND

GROUTING MACHINES

17. 1504 TC 47  TImprovement of miles 22/0 to 23/0 of Quilon . —elemdecc e~ - —— . —————— -
Alleppey  Section of National Highway
No. 47 1.98
{YDRRABAD SCHWING
IS, A0 HD Y (‘onstructing a high level bridge across the
river Palai in mile 115 of National BUILDER'S HOISTS
Highway No. 9 in Hyderabad State 4.50
PUNJAB
1. 1507 PB Remodelling the approaches of canal bridge ALSO MONOTOWER CRANES, CRUSHING
in_mile 271‘»,‘3-—7 .of G. T Roa..d (National ) & SCREENING PLANTS, ROPEWAYS,
Highway No. 1) in Amritsar District 0.15
CABLEWAYS & OTHER CONSTRUCTION
MADHYA BHARAT EQUIPMENT.
20y, 1508 MB 3 Protection work on the Parbati bridge in

mile 233 in Guna Division on National
Highway No. 3. 0.25 B.R. HERMAN & MOHATTA (INoiA) LTD.
19, BRITISH INDIAN STREET, CALCUTTA.
e
42
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PLX 82

Fluorescent
Strect Lighting

F iltings are designed to
provide illumination of

the greatest efficiency with
the greatest economy.

With alf electrical parts
compactly housed—Philips
Fittings arc rust-proofed and

— specially protected by an exclusive Philips’
\J/F\ \ -9 process of lacquering. The ‘Perspex’

cover is completely weather-proof.

Brightness and Visibility: Objects ac a distance are seen

2y silhouctres against the bright road-surface; the higher the . =
. , .
brightness level of the road the greater is the distance at which Fitting Type UB for 4 TL

objects can be seen. i i w 40 watt lumps; also available

- i Jor 2 TL 40 watr lamps.

pH l ll ps For further information and free technical advice contact:
Philips Electrical Co. (India) Ltd.

. . o e PHILIPS 7, Justice Chandra Madhab Road, Calcutta.
Stl’eet ngl]tll]g Flttlllgs % Branches: Madras, Bombay, New Delhi, Kanpur, Luchnow, Pataa, Bangalore.

PLEASE VISIT OUR STALL AT I. R. C. EXHIBITION AT NAGPUR
FOR DEMONSTRATION OF THE FOLLOWING EXHIBITS,
e Portable 100 ton compression testing machine
: e Hydraulic unconfined compression tester
e Penetrometer
e Small soil Testing Equipment
e Battery operated pH meter

e Surveying Instruments and planimeters

o Geophysical Instruments for foundation study‘;
and road metal exploration }

FOR YOUR MATERIAL TESTING, RESARCH SURVEYING
AND GEOPHYSICAL PROBLEMS AND
REQUIREMENTS CONSULT.

KAILASH BROTHERS LTD.

a
|

!

|

J Chandni Chowk, DELHI. * New Ramdaspeth, NAGPUR
! , }

Please mention this journal when replying to advertisments,
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ROAD MAKING
MACHINERY

JACK OLDING & CQ., LTD,, England,

Vickers VR 180 Tractor and
onions matched earthmoving equipment

Galion Graders

NEWTON CHAMBERS & CO., LTD., England,

i and 1} cubic yard Excavators—

equipped as Face Shovels, Drag Shovels

Draglines or Grab cranes.

BALMER LAWRIE & CO. LTD., India

‘Balmer Lawrie’ 3} cubic yard Diesel Dumpers—
Specially designed and built in

India to suit Indian conditions.

Full particulars from:

Balmer Lawrie z Co. Ltd.

MECHANICAL -ELECTRICAL - STRUCTURAL ENGINEERS
MERCHANTS - AGENTS

Calcutta Bombay New Delhi Asansol

Please mention this journal when replying to advertisements.
xi
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For Rugged
Gross- Country
Operations

W

Sack Truck Single Wheel Barrow

BTN

1]
Il

|

ll
Il

/ . v in
\ R -‘l‘,.\‘ W AR
4 Yt v Vi
» ///,\ 7'/’ ‘/’)‘y i
s
> -

O, % . 0 5
= =) S o AV =2, i 7Y A Lit 7
! — = .- at ) p v 5 ~ - b p

: A tough, reliable vehicle, especially
designed for cross-country operations, with

a high payload. Drive to all six wheels from

' u B I A N ! a 5.51 litre 90 b.h.p. Thornycroft dicsel.
g )

N ’ \ ”\,,
5

Platform
Trolley

The ‘Nubian’ chassis is suited to

every type of body, and for every purpose.
“"\ Where roads are poor or non-existent —

specify the ‘Nubian’ cross-country chassis.

W@Mmmsmm FOR RUGGED TERRAIN

For illustrated literature, full technical
information, contact your nearest dealer . . .

—
=
v
b3
H

AUTOMOBILE & ;
UIGHTERGINEERNG &

. TRACTOR & EQUIPMENT CORPORATION LIMITED
P. O. BOX 279, NEW DELHI

TRACTORS (INDIA) LIMITED LARSEN & TOUBRO LIMITED  wiLLCOX (BUCKWELL-INDIA) LIMITED

: P. O. BOX 323, CALCUTTA P. O. BOX 278, BOMSAY P. O. BOX 289, NEW DELHI
A ; ' D P. O. BOX 66, LUCKNOW P. O. BOX 5247, MADRAS NEW COLONY, JAIPUR ron
BRANCHES—BANGALORE, OOTACAMUND, - — ‘
TIRUCHIRAPALL I, HYDERABAD (D N.) . Please mention this journal Wh'(?fl roplying to advertisements.
i X1t
Please mention this journal when replying to advertisements.
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HIGH SPEED CONCRETE MIXER

TYPE 250L

ALSO
BATCHING & MIXING PLANTS
BITUMINOUS ROAD FINISHERS
CONCRETE ROAD FINISHERS
CONSTRUCTION HOISTS
BUILDING CRANES

Manufactured by
JOSEPH VOEGELE A. G.

MANNHEIM, W. GERMANY
Sole Agents
C. A. WILLNER & CoO.

H. 0.:—P. B. No. 59 BANGALORE-I
Grams: LAPLATA
TELE{Phone: 4594

Please mention this journal whon roplying to advertisements,
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* Mako T goun :

Free Technical Service helps you build better

STANVAC
ASPMALTS

STANDARD-VACUUM OCIL COMPANY

{The Liability of the Members of the Company is Limited)

roads with Stanvac Asphalts

L ET Standard-Vacuum’s expert techni-
cians help to solve your roadmaking
problems! Our well-equipped test labora-
tories will gladly demonstrate = at no
cost to you — how you can use Stanvac
Asphalts to build hard-wearing, long-
lasting, smooth-running roads that will

stand up to all climatic conditions.

This free service exists to help you, so
please take advantage of it. You need -
only get in touch with Standard-Vacuum
Oil Company in Bombay, New Delhi,

Calcutta or Madras.

A briquette of paving mix is tested on a
Hubbard-Field Stability Testing Machine
to determine the shcar strength of the
compacted mix

Penetration test determines the hardncss of asphalt

e

Please mention this journal when replying to advertisements.
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RPM 20-4( SPECIAL moror on
com, soue up te 15 % of petrelf

You can reduce oil consumption as much as 33 per cent compared to light
grade oils, and increase petrol mileage by up to 15 per cent with new RPM
20-40 SPECIAL motor oil. In addition this money saving oil makes your car,
old or new, run smoother and quieter than ever before. Try this oil—you'l
soon be saying it’s the finest oil you've ever used.

BOOSTS PETROL MILEAGE
up to 15 per cent saving in petrol consumption.

LESS OIL CONSUMPTION
savings as high as 33 per cent compared to
oil of light grades.

OLD CARS AS WELL AS NEW
benefit from this oil, Covers all car makers
motor oil recommendations.

INCREASES POWER
for better acceleration, more power on hills,

EASIER STARTING
battery saving starts in all weather.

MONEY SAVING ENGINE PROTECTION
prevents wear of critical parts.

ONE OiL FOR ALL PURPOSES
covers SAE grades 20, 30 and 40.
Recommended for all seasons, all
climates, all kinds of driving.

R~ .
i I

...an addition to the range of famous CALTEX RPM Motor Oils.

K’\\\\\

)

H7N2

Please mention this journal when replying to aidvertisements,
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PRIESTMAN

EXCAVATORS

Priestmans’ ‘‘Wolf'* Mark [1IB

Excavator . . . one of a2 complete range
... provides many new and exclusive
features. Front end equipment . ..
for adaptation to every application

includes : CROWD SHOVEL,
SKIMMER, DRAGLINE, LIFTING
CRANE, LIFTING SHOVEL, DRAG
SHOVEL. SIDE DRAGLINE, GRAB

CRANE.

i [lustrated ss the * Wolf
Dragline working on the
X} Durgapur Barrage Scheme.
Bt SR T -

Rk T Y

every purpose. Literature, specifica-

tions, and technical assistance is gt

available without obligation!

TRACTOR & EQUIPMENT CORPORATION LIMITED

P. O. 8OX 279, NEW DELH

TRACTORS (INDIA) LIMITED  LARSEN & TOUBRO LIMITED WILLCOX (BUCKWELL-INDIA) LIMITED

P. O. BOX 323, CALCUTTA P. O. BOX 278, BOMBAY
?. O. BOX 66, LUCKNOW P. O. BOX 5247, MADRAS

P. O. BOX 289, NEW DELHI
NEW COLONY, JAIPUR

»8/8)3

R P
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MIC 0) DIESEL

@ B FUEL INJECTION
EQUIPMENT FOR

LICENCE BOSCH

OVER 30 YEARS

FOR ROAD VEHICLES AND
INDUSTRIAL ENGINES v

AND |
1000s ~
OF MILES
OF INDIAN
‘ A= ROADS
f > ??? have been
e .
5 ELEMENTS & .surfaced with
<§7 DELIVERY VALVES - . .
§ COMPONENTS j

O it | ISHALIMAR TAR PRODUCTS

WW/W///////////W///WWMHIE
¢

Vi SRR

NNNSNEH

NN IR

N

No MANUFACTURED
IN INDIA BY
MOTOR INDUSTRIES CO., LTD.,
P. O. Box 93, Bangalore-I. SHALIMAR TAR PRODUCTS (1935) LTD.
SALES HOUSES 6 LYONS RANGE CALCUTTA

BOMBAY - 41, Queen's Road. Bombay-2.
CALCUTTA - 778, Park Street, Calcutta- |6.
MADRAS ~ |/155 Mount Road, Madras-2
DELH! « Ghaziabad Engineering Co. Ltd.,
44, Queensway, New Delhi- I,

K-54
Please mention this journal when replying to advertisements.

Please mention this journal when replying to advertisements. xix
xviii



Transport-Communications Monthly Review January 1936 °

-

L

«“MASTER?”

SUPER HIGH-SPEED
CONCRETE VIBRATORS

Fitted with Air-cooled Petrol Engines
or Electric Motors

For use on

HIGHWAY, REINFORCED CONCRETE
BRIDGE PILES, CONCRETE ARCHES,
FOOTINGS, GIRDERS, COLUMNS,
FLOOR SLABS, MASS CGONCRETE,
ETC., ETC.

LARGE NUMBERS IN USE
WITH GOVERNMENT
PUBLIC WORKS, DEVE-
LOPMENT PROJECTS &
BUILDERS THROUGH-
OUT INDIA.

AVAILABLE
Sole Agents: EX.STOCK

INDO-AMERICAN COMMERCE LTD.

IS5, PARK STREET CALCUTTA-I6

Telephone: City 519 2
Telegram : ** WESTDAX "’

Please mention this journal when replying to advertisements
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“Lissapol N

in Concrete Road Construction...

Photograph of- Road Trial

sLISSAPOL’ N — Increases the workability
of the mix, and by permitting a reduction
in the water/cement ratio produces stronger
finished concrete.’

‘LISSAPOL’ N — Does not chemically
affect the mix.

IMPERIAL CHEMICAL INDUSTRIES (INDIA) LIMITED °
Calcutta Bombay Madras - Kanpur v’ " New ‘Delhi
Ahmedabad Amritsar Cochin ' ™+ g it

1CG 386
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“ASKANIA SURVEYING INSTRUMENTS

ya Renowned all over the world for high precision and efficiency

»

ASKANIA MIDGET THEODOLITE, a
very light, handy and compact implement
for small surveys of all kinds, specially
for city surveys, as well as for harbour,
bridge, road, railroad and similar con-

struction work.

2. ASKANIA ENGINEER'S TILTING
DUMPY LEVEL. Extremely handy &
at the same time highly precise and
efficient, fulfilling all requirements

of a modern surveying instrument.

SOLE AGEN T,S

THE ,SClENTiHC INSTRUMENT. COMPANY LTD..
yAllahabad Bombay, Calcutta, Madras, New Delhi.

-

L ‘romt Stress, Madras-1 &
'Bonleongroa amnmr

()
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