rgpwﬂz Nis
\ NS 4 - 87 P
Cag9¢582




&

"”389 - TRANSPORT-

COMMUNICATIONS

MONTHLY REVIEW

JULY 1954—No. 87

INPIAN ROADS, CONGRESS, NEW DELHIL



Transport-Communications Monthly Review July 1954

P4 E Y E w

Roads fOR DURA iy
4 Y
3 CO“ETEte T\MATE ECONO“ country
AND UL . puilt in our f
e being PV quality ©

e, §

.W
w0
x
H
|

Sales Managers of

< &y THE ASSOCIATED CEMENT COMPANIES LIMITED

A ), A THE CEMENT MARKETING COMPANY OF INDIA LTD.

SISTA'S CMI-177

Please mention this journal when replying to advertisements
i



Transport=Commientions Monthly Review Jariv At

COMPRESSED AIR EQUIPMENT

: - P
STATIONARY L . ] . ROAD RIPPERS
COMPRESSORS 1y %; Weights from 43
Two Stage. Displace- : :

Ibs. to 78 lbs.

ments from 80 c¢. fit./
min. to 838 ¢. ft./min.

PORTABLE
COMPRESSORS
Two Stage. Displace-

PICKS & SPADERS
Weights from 20

ments {rom 130 e.ft.)" 1bs. to 26} lbs.
min, to 360 c, ft. fmin.
ROTOMOTORS HAMMERS

Vane type air«
motors from 1}
b.h.p.

Weights from 7}
1bs. to 13} lbs.

AIRWINCHES
Lifting capacities from
1400 Ibs. at 100 ft./
min. to 3000 lbs. at
100 ft. /min.

ROTODRILLS
Hand and screw-
feed. Capacities
to 3 ins.

SCRAPEHAULERS
Specially designed for.
scraper loading. Rope
oulls from 2200 to
5600 lbs. i

. ROTOGRINDS
"Radial and sur.
face types.Taking
v 2" ¢ 6" wheels,
HANDRILS ..

Hand-held R’ .. RAMMERS
and-held Ro% e

Drills.  Weighis' i . Weights from 9
from 24 )bs. to ' " 1bs. 10 40 Ibe
Ibs. o '

CONCRETE
COMPACTORS
A new machine for
Concrete  Compac.
flon.

head to 140 gupimms-
with 10 ft. head.

The machines and tools illusrated hero are Bub s fow
manufaotured by Holmans. There are also- Drifters, ‘s?ik‘el::, psr:: m;:s

Rods, all of whic are
SOLE AGENT IN INDIA

Airlegs, Holbits and tungsten carbide tipped . Deill
world famous. ‘ :

SELLING SyuB-
KILLICK NIXON & C AGENTS,
BOMBAY. ©. L7, | BEST & co. LTD,
MADRAS.

Plea S m & ¢ X ) ¢ I8¢ ¢ .
86 mention “l]‘l ournal w hl‘ll rep nge to gy rt 8
] ’ plyr gt v
i g



Transport-Communications Monthly Review July 19854

BSY-750

Here’s a familiar sight—this gentleman is pouring

, Bitumen on to a road surface to bind and strengthen

it. It is no exaggeration to say that the cconomy of

the country as a whole depends upon good roads,

When Bitumen is used in their construction they can
withstand present day traffic and monsoon rains,

THICK STUFF-
BITUMEN!

For irrigation schemes too, Bitumen is important as it is used for
canal linings to prevent secpage and corrosion, It is also used 1o
build airfield runways, to insulate electrical cables, for damp-proof

courses and for refrigeration purposes,

o000

So, next time you are driving along a well-kept road, trying to
overtake 4 heavily-laden lorry or a train of bullock carts, console
yourself with the thought that it is really the road surface that’s taking
most of the strain. Think of Bitumen, and think of Burmah-Shell,

o

BURMAH-SHELL..IN INDIAS LIFE AND PART OF |T

Please mention this journal when replying to advertisements, o
il



Transport-Communications Monthily Review

July 1054

EEa

Greatest in Power,

Performance
and Economy

™ giant ‘International’ TD.24 Crawler Tractor gives 180
B.H.P. = snough for the largest earthmoving, landclaacing
}
and roadbuilding jobs. The mighty 4.cycle ‘International’

Diesel engine has tenacious lugging ability........ Planet
'

power steering with finger.tip hydraulic eomroh.....l

Synchromesh transmission permits gear shifting while lh.‘

tractor is moving without loss of time..... Instant high-
fow range shift gives 8 speeds forward and 8 reverse,
internationai  Harvester Export Company, 180 Nerth
Michigan Avenue, Chicago |, U.S.A,

GENUINE SPARE PARTS

To keep your equipment in perfect working
cendition, be sure 1o use only International Fac.
tory-made parts avalladle from Volkart Brothers.

INTERNATIONAL TD-24

DIESEL CRAWLER TRACTOR

Write for complete details today.
AS
VOLKART BROTHERS
BOMBAY-CALCUTTA - MADRAS
NEW OELHI-COCHIN-KANPUR
SECUNDERAJAD « AMRAVATI

 VOLKART |

sreerer

Please mention this journal when replying to adveniéennentg;

v

TRANSPORT-

COMMUNICATIONS

MONTHLY REVIEW
JULY 1954-—No. 87

TABLE OF CONTENTS

GENERAL Page
Measures to be taken during road construction to prevent
malaria-inducing conditions 3
Highway Safety 6
A New Law Promulgated by the Federal German Republic
dealing with Trunk Roads 9
TECHNICAL
Foundations on Black Cotton Soil e 15
Heavy Loads on Concrete Pavements .. 18
Research and Experiment on Concrete Road Construction .o 20
HERE AND THERE
1. Loans for Elimination of Road-Rail Level Crossings v 22
2. Highway Perspectives and Goals 22
3. Pedestrian Crossing Regulations 23
4. Sectional Meeting of the World Power Conference at Rio de Janeiro,
Brazil 24
5. Highway Construction in Pakistan 24
6. Tentor Reinforcing Bars 24
7. 'The Road 25
8. Road Communication Essential for Marketing Spices-
Pepper and Cardamom ... 95
CURRENT LITERATURE
Abstracts 26
Book Review .. 28
Selected Recent Literature in Engineering Journals e 29
Publications added to the Roads Wing Library during the
May 1954 .. 31
BUDGETS AND ADMINISTRATION REPORTS -
Govt. of Madhya Bharat Budget for 1954-556 . 32
Approved Works on National Highways . . 34

ALSO: Do you know ?—Definitions of Highway Engineering Terms—Travel and its
disadvantages—Road is an instrument of unification—Engineering
advance through enterprise—Traffic Regulation

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

This Review is sponsored by the Roads

Wing of the Ministry of Transport, but the
Government of India accept no responsibility for
any views or opinions expressed.

Subscriptions. Annual subseription §ncluding
postage i3 Rs Fourteen. Single copy including
postage is Rs one and annas four.

To Members of the Indian Roads Congress,
Bngineering personnel below the rank of an

8.D. 0. and Engineering students a special
reduced subscription rate of Rs 8 per annum is
offered. Students are required to apply through
the Principal of their College.

Advertisements. Advertising rates per insertion

) Full Page Half Page
Inside front cover  Ra 100/- -

Inside back cover 100/- -
Outside back cover 120/~ -
Ordinary position 75/~ 45/~

Detailed rate card can be had on application to
the Secretary, Indian Rfads Congress, Jamnagar
House, Shahjahan Road, New Delhi-2.

N

i\

!



TRANSPORT-COMMUNICATIONS

MONTHLY REVIEW

A REVIEW OF

ROAD ENGINEERING, DEVELOPMENT & TRANSPORT

JULY 1954

— o———

WE B

——

MEASURES TO BE TAKEN DURING ROAD
CONSTRUCTION TO PREVENT
MALARIA-INDUCING CONDITIONS

In 1947, an expert commatiee which included representatives of the Road
and Railway Engineering Services, Health Department, Town Improve-
ment Trusts and Malaria Specialists recommended certain measures to
be taken to prevent conditions likely to induce malaria during the cons-

truction of roads and railways.

The note published below incorporates

the general suggestions of the commitiee and elaborates on those aspects

which apply to roads.—Ed.

PRECAUTIONS which must be taken in
road construction to avoid conditions
favourable for the propagation of malaria
differ widely according to local conditions.
Tn upland areas it is comparatively simple
to adopt methods calculated to avoid
oonditions favourable for the breeding
of the malaria mosquito but in low-lying
tracts, which are difficult to drain, the
problem is generally more difficult.

Roads in upland areas capable of
being well drained

In these areas road embankments are
generally not high and the earth required
to form them can generally be obtained
by cutting & wide drain about 2 ft deep
at the boundary of the road land. These
drains should be continuous and should
be led into natural drainage channels at
frequent intervals so that water may not
stagnate in them. They should be well
graded and regular in shape so as to avoid
pockets in which water can stagnate. It
is also essential that drains should be
regularly and properly maintained.

Where roads pass along hill slopes or
at the toe of high tank bunds, seepage
water is likely to collect - in the drains,

1 : 3

thus providing good breeding places for
the malaria mosquito. When such seep-
age is encountered, special care must be
taken to maintain & well graded channel
without ‘“ pockets ’ and to lead the seepage
flow away into natural drainage lines
rapidly.

Roads in plain agricultural country
where efficient drainage is possible

The alignment of roads in well-drained
agricultural country should be sp selected
a8 to avoid the necessity for high embank-
ments and to reduce to a minimum
the need for. borrowing earth. Roadside .
drains should have free egress to natural
drainage channels. Flooded country
should be avoided but, where this is not
practicable, the free-board provided
should be the minimum in order to reduce
the quantity of earthwork. As a rule, a
free-board of not more than 2 ft will be
found to be sufficient for normal floods.
Extraordinary flood which may occur
onee in 15 or 20 years may be ignored.

For & low height of embankment, the
earth required could be obtained from
wide side drains cut within road limits
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and the drains suitably graded to avoid
stagnation of water. Where the required
quantity of earth cannot be obtained
from side-drains or from mounds in the
vicinity, it should be obtained from
adjoining lands which may be temporarily
acquired. Earth borrowed from adjoin-
ing land should be limited to a depth of
cut of nine inches or such depth as
would permit of the land being used as
agricultural land without any serious
deterioration or any offect upon its
fertility.

Where borrow pits are resorted to for
economical or other reasons, the following
considerations should weigh.

In cultivable land:

(i) If the depth of borrow-pits is
a maximum of nine inches, the
productivity of the land is not
likely to be impaired for an unduly
long period of time.

(ii) Where circumstances necessitate
deeper pits, their depth should, as
far as possible be restricted to one
foot. Where pits deeper than one
foot cannot be avoided, they
should be continuous, well graded
and arrangements  should be
made for draining them. In
certain cases it may be necessary to
remove the top soil in shallow pits
and stack it separately so that it
could be spread again in the
borrow-pits after borrowing the
lower earth. The depth of the
replaced earth should be sufficient
to sustain crops. In these cases
the net depth of the pits after
spreading the top soil should
not exceed one foot. The rate
of compensation for temporary
acquisition should take into aceount
the estimated period over which
the productivity of the land is
likely to be impaired.

(iii) No borrow pits should, if possible,
be excavated in a built-up area,
Within half & mile of a built-up
area, the depth of borrow-pits
ghould be limited to 6 in.

(iv) The bed of the borrow pits should
be left clean, and free from all
‘dead men’, or other similar
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aidg for the measurcments of
excavation.

(v) From the point of view of malaria
control, a depth of 6 to 9 inches
will not be found to he objection-
able outside built-up areas provided
the pits are regular in shape and
be properly drained.

In waste Land:

(i) The pits in open country should he
cither relatively shallow, so that
they can dry out quickly, or rela-
tively deep and narrow so as to
keep the length of shore line to
the minimum. Deep pits should be
provided only when they are
capable of being flushed and
drained. Objections to deep pits
are that they are dangerous to cattle
and that they soon become un-
sightly through the sides slipping in.

(ii) Pits within half a mile of a built
up area should ordinarily not
exceed six inches in depth.

(ili) No borrow pits should be dug in
built-up areas.

(iv) Particular care is necessary in the
siting and fixing the-depth of
borrow pits in hilly country against
the possibility of tapping seepage
water.

Low lying Land:

) 1f pits are required in low level ground,
incapable of proper drainage, even a foot
of excavation will cause stagnation.
Fxcavation in such areas should as far as
possible be avoided.

_Unfortunately, it is in such areas that
high embankments are required for roads.
Experience in the case of railway
embankments in portions of Bengal shows
that, even after the lapse of hundred
years, the pits excavated for the embank-
ments have remained unsilted and are
full of stagnant water. Where possible,
silt laden water from nearby rivers or
canals should be let into these pits at one
end and drained at the other. If this is

Possible, the pits will silt in course of
time,
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For low level flat areas with poor
drainage where silting of the pits is not
possible when the height of embankment
is considerable, it may be found economi-
cal to construct the road as a series of
viaducts of short spans. This will avoid
the necessity for deep earth pits, requires
minimum acquisition of land, reduces
maintenance costs, will not interfere with
cross drainage, and permits agricultural
traffic to go under the viaducts. The earth
excavated from the foundations can be
utilized for embankments in between the
viaducts.

Cross drainage works

Proper care should be taken in siting
culverts suitably and in fixing the eleva-
tion and grade. The waterways provided
should be adequate for the discharge of
the average high floods and the culverts
should be located at intervals so that
the water does not flow alongside the
highway for long distances as such a flow
causes scour and stagnation of water
and is harmful to the road. The cost of
providing culverts at intervals will not
ordinarily be appreciably more than that
of concentrating the flow across the road
in a few places as the total waterway
required will be about the same.

Bridges and culverts should be so
designed as to prevent formation of scour
holes. Where the design requires flooring
over the bed, these should be kept suffi-
ciently low to allow for possible retrogres-
sion of the bed level.

Where retrogression is expected to be
very heavy in course of time, provision
should be made in the design for future
lowering of the floor to the extent required
to prevent the formation of water
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pockets, below the crossing, the provision
of flooring is not necessary for purposes
of malaria prevention as bridges and cul-
verts designed to allow for normal scour
will not form water pockets if a little
judicious training of the bed downstream
of the crossing is done.

Where, for reasons of economy, a
definitely reduced waterway is proposed
for a bridge or culvert, the wings should
be given gentle splays to prevent eddies
and back-flow. These splays should not
be sharper than 1 in 2.5. A splay of 1 in
5 is recommended where prevention of
eddies and back-flow is important.

Where the velocity expected is likely
to scour the bed material, the vent should
be paved. Where necessary for the safety
of the structure and in all cases of streams
within half a mile of inhabited localities,
the sides should be pitched to reduce
danger of scour. In these cases, the
cross-section of the floor should preferably
be V-shaped or an inverted arch with
slight longitudinal slope.

Where bed scour takes place down-
stream of a paved vent in spite of the
above precautions, suitable baffles, deflec-
tors or friction blocks and/or sloping
aprons may be provided. Such cases
will have to be decided on their individual
merits.

1t is, however, unnecessary to pave all
vents of bridges and culverts as a little
scour is not undesirable if the foundations
have been taken down to a safe depth.
The guiding principle is that conditions
favourable to the formation of water
pockets near inhabited localities are not
allowed to develop.

DO YOU KNOW ?

That the United States of America has about 3,365,000 miles of
highways, while the rest of the world has about 9,687,000,
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HIGHWAY SAFETY

(Conlributed)

INTRODUCTION

OADS in India in the 19th and
early 20th century were mostly
designed and constructed for the use of
slow-moving vehicles. Except in big
cities and on high roads between places of
commercial and military importance,
there does not appear to have been much
traffic and congestion. The traffic was
mostly slow-moving so there were few
accidents on roads.

During the last 30 years automobiles
became popular and there has been a rapid
increase in their number on account of
the advantages inherent in their use.
In spite of the increase in road traffic,
there has not been a proportionate increase
either in the construction of new roads or
improvement of the existing roads.

Traffic in India is unique because it
consists of high speed luxury motor cars,
heavily laden passenger buses and trans-
port trucks, motor cycles, motor cycle
rickshaws, cycle rickshaws, horse and
camel drawn vehicles and the jay-walking
pedestrians. The behaviour of this mixed
traffic deserves a detailed study. It has
been noticed at many places that the
traffic is not disciplined. Traffic rules are
disregarded resulting in frequent bottle-
necks and congestions, thereby causing
numerous accidents.

That the situation is menacing can
be seen by the fact that in the year
1951 Bombay had 769.66 road fatalities
per 100,000 motor vehicles, i.e., about one
traffic death for every 100 motor vehicles
as compared to Delhi’s (urban) 530.50,
Calcutta’s  251.84, Cairo’s 271.76,
London’s 2567, New York’s 45, and [Los
Angeles’ 32,

Some of the easily available figures of
casualties due to traffic accidents in

Caleutta, Bombay and Delhi, as tabulated
below, show the gravity of the situation.

' Fatal ‘
Year faccid:nts Injured Total
Calcutta

1947 184 2,847 3,031
1948 11 3722 3833
1949 145 3,861 4,006
1950 83 3,135 3,218
1951 71 3,518 3589
1952 81 3,203 3,287

1953 (Upto 83 2,730 2,813
end of October)

Bombay
1950 227 3,904 4,131
1951 260 4,860 5,120
1952 221 4,434 4,655

1963 (Up to 37 1,063 1,100
end of March)

Delhi
1946 49 307 356
1947 50 245 295
1948 39 186 226
1949 60 258 318
1950 62 584 646

It can easily be imagined what a great
loss of manpower and money these road
aceidents cause to the nation in the

sha..pe of damages, repairs and compen-
sation to the injured

CAUSES OF ACCIDENTS

The safety on the highway depends
essentially on two factors, namely, (i) the
design of roads, their conditions and
surface characteristics, and (ii), the

behaviour of the road users - the vehicles
and pedestrians.

Well-aligned roads provided with ade-
quate street lighting and suitable signala
with properly designed crossings for cross
traffic, always result in smooth traffic flow
and least congestion and thereby lead to

6
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a minimum of road accidents. On the
contrary, ill-lighted, narrow roads worn
out and wavy, without proper signaliza-
tion and unguarded and ill-designed traffic
crossings are favourable for accidents.
Careful planning and adopting traffic
engineering methods suited to the locfa,l
conditions will lead to ‘‘building in
safety >’ into the road.

The behaviour of road users influences
congestion of traffic and incidence of ac-
cidents to the greatest extent. As there is
no proper segregation of the fast-moving
automobiles on the one hand and slow-
moving animal-drawn vehicles on the
other, there are very frequent bottlenecks,
There is also the personal factor of the
drivers of vehicles and the pedestrians
which has to be reckoned with. The
habits of drivers, their capacity for jud-
ging sight distances and speed, and their
reaction to dazzle from headlights of on-
coming automobiles play an important
part in highway safety. Stubbornness
and nonchalant attitude of the road users,
each going his own way on the « Kin.g’s
Highway >’ without any consideration
whatsoever for others’ difficulties result in
many avoidable traffic jams, for example,
cyolists suddenly switch on to the right or
left into cross roads by show of hand,
automobiles are very near at their back.
The cyclists without brakes, bells or lights

" and reflecting studs atthe back are a

menace for road traffic specially in the
night. The danger is aggravated by double
or treble riding and often even a small
family of four having rides on cycles in
the most unperturbed manner. In many
big cities like Delhi it is found to be
extremely difficult to control cycle traffic
especially during the peak traffic period
from 9-00 to 10-30 a.m. and 5 to 6-30 p.m.
when cyclists are pedalling along at
great speed and moving 4 to 5 abreast.
A somewhat similar situation though
on & much smaller scale is created by
groups of cyclist milkmen carrying 4 to 5
fully loaded milk pails hung on to the
front and back of their cycles.

No wonder such people meet with fre-
quent road accidents and bitterly com-
plain against the motorists whether it is
the latter’s fault or not.

Tongas and motoroycle rickshaws sud-
denly take full circles in the middle of

2
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roads to gain some vantage for collecting
wayside fares waiting onthe opposite side
of roads.

Another menace to orderly traffic is
the behaviour of the animal-drawn
vehicles, especially the bullock-carts.
Bullock-carts tredge along with sleepy
drivers, heavily laden with grass or fod-
der or sugarcane overhanging to nearly
double the width of the carts. Thellas
laden with all sorts of furniture precari-
ously balanced on top and in some cases
two of them lashed together and loaded
with long steel bars of about 40 ft protrud-
ing and hanging out precariously at the
back, move carelessly on the high road.
One can often see caravans of bullock-carts
or camel-carts at night without any lights.
To add to the melle, we have flocks of
sheep and herds of cattle moving about
on many roads, as also the slow majesti-
cally moving sacred bulls. Jay-walkers
on most of the roads finally complete the
motley crowd.

Amidst these kaleidoscopic flow of
traffic, we can see heavily-laden trucks
and overcrowded passenger buses, as also
private-owned motor cars trying to get
through—overtake or cross each other at
fairly high speeds. There are cases of
drivers travelling at excessive speeds even
at traffic bottlenecks and railway crossings
without having any consideration to other
road users. Generally the culprits are the
professional truck drivers.

In all big cities there are no parking
places so cars are regularly parked on
footpaths and this drives the pedestrians
on to the roads increasing the risks of
their being run over. Vehicles which
have met with accidents or have gone out
of order are not drawn to the berm to
facilitate flow of traffic. Stones, bricks,
and pieces of wood kept near the tyres to
prevent the vehicles from sliding during
repairs or changing & blown ou$ tyre or
tube, are invariably left lying on the road.

Though “‘speeding >’ of motor vehicles
leads to many severe accidents, it may
be said that this has not always been ag
much the cause of accidents as the oare-
less behaviour of the slow-moving traffic.
The congestion at many of the rail-road
crossings is proverbial and is due to the
impatience of the different road users
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trying to ¢ get through first ”’, and very
severe aocidents have occurred at such
road and rail junctions.

Suitable traffic laws concerning the right
of way, overtaking of slow moving by fast
moving vehicles, and priorities in crossings
on main and subsidiary roads, have not
been framed to properly control the traffic
behaviour of the different road users.

METHODS OF PREVENTION

The first and foremost necessity for
providing conditions favourable to a
smooth and orderly traffic is the co-ordina-
tion between the various departments
concerned with roads and traffic regulation.
Provision of well-designed roads with
suitable crossings for the traffic likely to
use the road should be the aim. Necessary
parking places near offices, business houses
and markets have to be constructed for
avoiding jay-parking and the resultant
congestion and accidents. Proper street
lighting arrangements must be made
and road signals must be provided.
Gradual segregation of fast and slow-
moving traffic is strongly indicated.

Red danger lights must invariably be
provided at night atroad obstructions and
wherever roads have been opened out for
laying cables, etc., and proper filling up
has not been done.

In many cities like Calcutta, Bombay,
Delhi and Madras we notice favourable
signs of improvement in the situation as
the police authorities, ¢ Safety First”
organizations and Rotary Clubs, as well
as Automobile Association are evincing
interest in road traffic problem. Many
< Safety First Weeks ’ have been organized
for educating the road users. A recent
proposal in Delhi for launching an inten-
sive  drive of ¢ Walk-on-footpath
Campaign >’ by posting of volunteers at
all busy traffic points to make people walk
on the footpaths is really commendable.
An interesting and useful experiment is
carried in Bombay in teaching traffic
control to school boys.

We may also follow some of the latest
methods adopted in the U. K. and the
U.S. A, or example, construction of
‘“ Recreation Grounds” for teaching
traffic rules. These recreation grounds
congist of specially built model traffic
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areas where boys and girls can have a
fine timo riding about on bicycles and
tricycles and in model cars. To give a
natural atmosphero these areas are laid
out with trees, shrubs and roads with
automatic traffic light signals, with road
signs, pedestrian  crossings and round-
abouts, just like those of the busy
main roads. There are garages and repair
shops and model police boxes with working
telephones. An attendant is always on
duty to see that everyone keeps the rules
of the road. Corapetitions are held annu-
ally and silver cups are awarded to Bri-
tain’s most road-conscious children. This
scheme has been very successful and has
led to demands for construction of similar
recreation grounds in many cities.

Co-ordination at the national level of
the efforts of the traffic engineers, the police
authorities, the Law courts and the various
safety and automobile organizations is
necessary. Wducational and research
institutions must also co-operate by
making a scientific study of the problem
and help in finding out suitable remedies.
It is encouraging to note that now-
a-days there is much activity in cities
like Delhi, Madras, Bombay and Calcutta,
where the authorities concerned are under-
taking traffic census, accident counts at
congested roads and crossings, and have
constructed roundabouts and road inter-
sections on modern lines. At Delhi, such
co-ordinated action has resulted in the
recent construction of well-designed
roundabouts and traffic intersections.

However much improvement might be
done for providing more and better roads
with facilities for a smooth flow of traffic,
it is only the road users that can help to
solve the road traffic problem, because it
all depends upon how safely they use the
roads. At present, in numerous cases, it
is rather unfortunate to note that traffic

rules are more honoured in the breach
than the observance.

Thus it is essential that the enforoe-
ment 9f traffic rules and regulations should
be strict in order to avoid road accidents.
There is a very great need for the consti-
tution of a ‘“National Commission on
Road Traffic ”’ to investigate and recom-
mend suitable measures to nip the increa-

(Continued on page 14)
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A NEW LAW PROMULGATED BY THE FEDERAL
GERMAN REPUBLIC DEALING WITH
TRUNK ROADS

[ Extracted from Bulletin No. 134 of the International Association of Road Congresses,
Congres Dela Route 2, Ruc Paul, Cezanne-Paris (VIII)]

URING one of the last meetings of its
session, Federal German Parliament
passed a law which is of great importance
as far as road construction in Germany is
concerned, namely, the Law relating to
Federal Trunk Roads (Bundesfernstrass-
engesetz). This law was approved on the
6th August, 1953, and promulgated on
126h August, 1953, in the official gazette.

Purpose of the law

The chief purpose of the law was to esta-
blish a uniform legal basis in matters of
road construction which would be appli-
cable to the motorways and other high-
ways belonging to the Federal Republic,
while retaining, as far as possible, the
fundamental principles of prior legisla-
tion dealing with road construction, and
at the same time taking into account the
needs of modern motor traffic. This law
does not apply to all the public roads in
Germany, but applies only to the roads
(Landstrassen) utilised by long-distance
traffic, since the Federal Republic only
possesses the necessary legislative autho-
rity for the construction and upkeep of
these particular highways. Since the basic
law gives no more precise indication of
the meaning to be attached to the expres-
sion ‘roads for long-distance traffic’
(‘ Landstrassen des Fernverkehrs ’), the
legislator must first of all find a defini-
tion which will differentiate them from
other roads, since such demarcation if of
importance both as regards legislative and
administrative jurisdiction. All the public
roads which form a connected road net-
work and are intended for the use of long-
distance traffic should be regarded as
‘ Federal roads for long-distance traffic’
(* Bundesstrassen Des Fernverkehrs’)
which are termed, for short, ‘ Federal
trunk roads ’ (‘ Bundesfernstrassen °).

Since every road is, as a general rule, -
open to both long-distance and local
traffic and is, in fact, used by both classes
of traffic, such damarcation should, in
practice, be based in each specific instance
on a consideration of whether or not the
route is used preponderantly by long-
distance traffic, and provision should be
made for re-classification to take account,
in each particular cage, of material changes
in the type of traffic. For those trunk
highways which have been subject hither-
to to the local regulations—in most cases,
widely different-of the various Lander, the
new law provides, for the first time, a
uniform codification of the laws gover-
ning road construction and maintenance,
as far as roads carrying long-distance
traffic are concerned, which can, at the
same time, serve as a model for the local
laws which are being prepared by the
Lander.

Content of the law

General. The Construction and main.
tenance of the public highwaysis a matter
of fundamental concern to the State and
it follows, therefore, that it is mainly for
the Administration to determine whether,
and to what extent, the State should
provide public installations to meet the
needs of road traffic. Consequently, the
law does not lay any obligation on the
Bund to build ‘ Bundesfernstrassen ’, but
only makes regulations with regard to the
rights and obligations relating to existing
and newly constructed trunk roads.
Those roads which are initially olassed
as ¢ Bundesfernstrassen ’° are the former
motorways and national roads of the
Reich. New ‘Bundesfernstrassen’ origi-
nate by ¢ dedication ’ (which opens them to
this type of traffic)—either by the establish-
ment of a new long-distance route or by
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the promotion of existing roads to the
class of ¢ Bundesfernstrassen ’. Since the
dedication of new ‘Bundesfernstrassen’
results in additional charges on the
Budget of the Bund—the cost of construc-
tion and maintenance being borne by the
Bund-—provision is made for collaboration
between the Federal Minister of Transport
and the Federal Minister of Finance.

The network of ‘Bundesfernstrassen’
comprises the Federal Motorways (‘Bundes-
autobahnen’), i.e., the former ¢ Reichsauto-
bahnen’ and the Federal Roads (‘Bundess-
" trassen’) which was formerly the ¢ Rei-
chsstrassen’. The latter also includes the
roads passing through the built-up areas of
towns and communes. The ¢Bundes-
autobahnen’ differ form the ¢ Bundess-
trassen’ in that they are intended solely
for fast motor traffic, that they are built
in such a way as to avoid crossings at the
same level, and are provided with special
access points for the entry and exit of
traffic.  Furthermore, they must have
separate carriageways for traffic in each
direction. The fact that the federal
motorways are intended solely for fast
motor traffic implies the nature of their
technical lay-out, and a directive as
to the admission of motor traffic to these
roads. Consequently, the new German
regulations relating to road traffic stipu-
late that motor vehicles having a maxi-
mum speed of less than 40 kilometres per
hour (30 miles per hour) shall not be
permitted to use the federal motorways.

Roads in Built-up Areas. In general,
the cost of building and repairing the
‘ Bundesfernstrassen’ is borne by the
Bund.

As far as roads passing through built-
up areas are concerned, there are special
regulations, in conformity with the present
legal position, which take account of local
interests. For communes having not
more than 9,000 babitants—as determined
by the census taken on 13th December
1950—the Bund is also responsible for the
construction and maintenance of roads
passing through the built-up areas. In
communes with populations of more than
9,000 the cost is borne by the local autho-
rities. The new law does, therefore,
provide some relief for local authorities
since, previously, localities with popula-
tions of more than 6,000 inhabitants,
according to the 1934 census, were obliged
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to bear the cost of upkeep of roads passing
through the built-up areas. The cost of
upkeep continues to be borne by the local
authorities in the case of larger localities
because it is considered that in such cases
the local interests predominate. The
interests of long-distance traffic, parti-
cularly the need for providing for rapid
and unimpeded through-traffic, are met in
other ways. In particular, there isalways
the possibility that, asin the past, the
Bund will assist local authorities to
improve roads passing through such built-
up areas by granting them subsidies or
loans. However, even in the case of roads
through built-up areas, in localities with
less than 9,000 inhabitants, the respon-
sibility of the Bund for the upkeep of the
roads is not unlimited, but is only under-
taken in cases where the Bund also bears
the cost of keeping in repair the adjacent
stretches of road in the open country, and
the local authorities are responsible, in
particular, for the cost of maintaining the
pavements and parking places for cars,
and also, in part, for that of the cycle-
tracks within the built-up area.

The problem of by-passing built-up
areas is also dealt with in a very detailed
manner in the law. In the interest of
long-distance traffic it is desirable to
provide such by-pass roads and thus
eliminate the obstacle to traffic caused by
roads passing through built-up areas.
An essential condition which must be
observed, however, when establishing a
by-pass is that there should be no
buildings adjacent to the by-pass road.
Moreover, it should, as a rule, have no
junction with another road, nor any
crossings other than fly-over crossings.
Since otherwise the considerable capital
outlay on the construction of the by-pass
would be to no purpose.

Ownershipof the land. According to the
regulations hitherto in force, the owners
of the ground on which the road was built
and those responsible for its upkeep were
frequently different individuals or corpo-
rate bodies. The law passed in 1934
setting up a new road regulations provided
no definite ruling on this point. The law
dealing with  Bundesfernstrassen’ now
lays down that ownership of the land on
which the road is constructed is trans-
ferred, at the same time as responsibility
for the upkeep of the road, to whoever
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becomes responsible for ~maintaining
the road, thus rendering superfluous leng-
thy negotiations with regard to compensa-
tion for the rights of ownership in t‘:he land
on which the road is built. This ruling also
corresponds to the usual practice whereby
when the functions of one corporate body
are transferred to another, the ownership
of the installations employed in carrying
out those functions are also Fr&nsferred
without payment of compensation.

The provisions of the law with regard
to public use and special uses correspond,
on the whole to the existing regulations.
Public use is the utilisation of the Federal
trunk highways (Bundesfernstrassen) by
traffic for the purpose for which they are
intended and in accordance with the re-
gulations of the police. In principle, the
public may use the roads without pay-
ment and the levying of special taxes for
such use is subject to special legal control.
If the road is not used mainly by traffic,
but is utilised for other purposes, this is
not regarded as public use, but as a case
of special use. The extent to which public
use is authorised is mainly determined by
the actual purpose to which the road is
dedicated and, in addition, by the regu-
lations governing road traffic.

Use of the Federal trunk roads (Bundes-
fernstrassen) other than as public high-
ways must be specially authorised, in each
instance, by the Highways Department
and also, in the case of roads passing
through built-up areas, by the local autho-
rity. Special use must not be permitted
if it is likely to be detrimental to the
safety or ease of movement of traffic. In
principle, it is only granted for a limited
period and is liable to ocancellation.
Terms and conditions and tolls and
charges for special use can be stipulatc?d.
Special provisions remain in force with
regard to the granting of the right to use
to property of the Federal trunk roads
(Bundesfernstrassen)  for electricity
supply line, and passenger transport
undertakings.

Construction of Buildings along the
Highways. The construction of bui!dings
along the ‘Bundesfernstrassen’ obviously
constitutes, as a rule a hindrax.lcg. to
traffic, particularly in regard to visibility.
In accordance with the amount of traffic

3
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on the various classes of road, the
restrictions on building, which were
formerly only regulated by a decree, have
now been converted into a legal regulation.
Under the terms of the new law, the land
bordering on Federal motorways (‘Bundes-
autobahnen’) must be kept clear of
buildings above ground level for a
distance of 40 metres, (130 ft) and in the
case of Federal roads (Bundesstrassen)
for a distance of 20 metres (65 ft)
But even beyond these limits, buildings
can only be erected within a distance
of 100 metres (325 ft) from a Federal
motorway and of 40 (130 ft) metres.
from a Federal road if the safety and
eage of traffic movement are not hindered
by such  construction. Supervision
of the enforcement out of these regula-
tions is usually the responsibility of the
authorities dealing with building construc-
tion and who, in this manner, are
dependent on the views of the highways
authority. Consequently, these provisions
do not apply when the projected buildings
are included in building alignment plans,
building plans, or other town planning
schemes drawn up in collaboration with
the services responsible for road construc-
tion and maintenance.

Advertisement boardings are to be
regarded as buildings and, in accordance
with the terms of the Geneva Convention,
are no longer to be allowed on the Federal
trunk roads (Bundesfernstrassen). Never-
theless, advertising signs which are of
interest to road users, such as signs
indicating petrol stations or repair and
gervice stations, are not regarded as
advertisement boardings.

The forests which lie on either side of
the trunk roads (Bundesfernstrassen)
are the subject of a special protective
regulation, such as had been laid down in
the law relating to the Reioh motorways
(Reichsautobahnen) for that olass of
road. The regulations laid down in the
new law do not go so far as the previous
regulations which required special steps
to be taken by the owner. They only
include the obligation to preserve and
maintain in a suitable manner the forests
lying on either side of the Federal trunk
highways (‘ Bundesfernstrassen’) in so
far as they have been declared protective
forests. Bupervision of these forests is
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tho vesponsibility of the higher forest
authority. The law provides certain
restrictive measures for adjacent strips of
land, in so far as they are of importance
for the safety of trafiec. Consequently,
the owner of land bordering on ¢ Bundes-
fernstrassen ” must, for example, permit
the setting up of temporary installations
for the purpose of protecting the road
againgt the harmful effects of natural
phenomena. Furthermore, they are only
allowed to place plantations, fences, and
stacks and piles of goods and the like,
which are not firmly attached to the soil,
in such a manner that they are not a
source of danger to traffic and do not
interfere with visibility.

Crossings of Public Roads: The
provisions with regard to the crossings of
public roads with ‘Bunderfernstrassen’
introduce a regulation which is new
in principle. This has become necessary in
order to regulate the legal relationships
between the various services responsible
for the roads which interesect. This regu-
lation adopts the principles of the law
relating to the crossings of railways and
roads, according to which the outlay
involved by such crossings is always char-
geable equally to both parties concerned.
Nevertheless, the principle of dividing
the cost equally between them has not
been adopted in its entirety, but it is
stipulated that the cost should be divided
in proportion to the widths of the carriage-
ways of the roads which intersect. A similar
regulation applies to the junction of other
public roads with the ‘Bundesfern,
strassen’.

Diversion of Traffic: With regard to
traffic diversion, which may become
necessary owing to closing of the ‘Bundes-
fernstrassen’ for repair work, or for any
other reason, the law contains provisions
concerning the steps to be taken in order
to ensure the safety of traffic on the roads
over which it is diverted; in principle,
the cost of such safety measures is borne
by the department responsible for the
maintenance of the road from which the
traffic is diverted.

A special regulation was required to
control the commercial undertakings,
located near the Federal motorways,
which cater for the needs of road users,
such as petrol stations, service and repair
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stationy, restaurants, cte., and other, an-
cillary undertakings’. The basieprincipel
is that the construction of such premises
is a Bund monopoly.  On the other hand,
the Bund could not undertake to operate
ancillary  serviecs on  its own account
and the law expressly lays down that, as
a rule, they are to be leased to contractors.
The question of need which governs
concessions under the law dealing with the
hotel trade does not apply to restaurants
on motorways and the Federal Minister of
Transportican control theiv hours of closing,
in accordance with the needs of the road
traffic, by special administrative order.
As regards undertakings, which are, by
their nature, ancillary undertakings, but
are not set up by the Bund, the law cnacts
that special permission is required if they
are located at a distance of less than 300
metres (975 ft) from the motorway. The
object of this proviso is to prevent them
becoming a source of danger or a
hindrance to traffic, owing to the fact that
they do not comprise any suitable traffic
ior safety installations.

The planning and lay-out of these roads
are retained, as-Fedoral prerogatives, for
the Federal Minister of 'I'ransport acting
in collaboration with the Federal Minis-
ters concerned with town and country
planning, and after consultation with
the planning departments of the Lander
concerned. The law also make adequate
provision for the authorities responsible
for road construction to express their
opinions on planning schemes, at com-
mune and Land levels, in so far as these
planning schemes may involve the altera-
tion of existing or the building of new
Bundesfernstrassen. Federal planning
schemes have preferenco over planning
schemes at commune and Land level.

Construction of new and alterations
to existing Bundesfernstrassen. A
procedure for the drawing up of plans
(‘Plamfeststellungsverfaliren’) s prese«
cribed for new construction or in case of
considerable alteration, to existing Bun-
desfernstrassen. This procedure is based
on the regulations hitherto in force for
establishing plans for Federal railways
and Reich motorways. The provisions
which  previously  were very brief
are now set out in much greater detail
and are more fully developed in the
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light of past experience. The ¢ Planfest-
stellung ’ replaces all the permits, conges-
sions, licences and assets under public
law required by other regulations, and
regulates, with legal effect, all public law
regulationships between the services res-
ponsible for the cost of construction
and repair and persons who are affected
by the plan in question. The plan which
ig established is taken as a basis for the
subsequent expropriation measures &pd
is binding on the authority which carries
out the expropriation.

This procedure, termed °‘Planfestatell-
ungsvertfahren ’ is carried out, in the first
instance, in cases where the plans have
been drawn up by the road construction
departments, by the higher administra-
tive authorities of the Lander, who are
obliged to hold an enquiry known as a
“‘ Anhorungsverfahren® at Which,interest:,ed
parties must be heard. This enquiry
enables the authorities concerned +to
decide their attitude in the matter and,
since the plans can be seen in the com-
munes by all those whose interests are
affected thereby, everybody is a,b!e to
express his opinion. It is for the higher
administrative authorities to overcome,
as far ag possible, the difficulties wh_ich
arise during the course of the enquiry.
The decision to approve the plans is
an administrative act the legality of which
can be contested in the courts.

In order to carry out the project covered
by the plan, the authority which has to
bear the cost of building and maintaining
the road is given the right of expropria.
tion. However, the law refrains from
instituting uniform federal regulations in
regard to expropriation, but makes the
laws of the Lander authoritative in this
matter. The road construction services
no longer have the power to take provi-
sional possession of the sites a_.nd to carry
out preliminary work. This power is
exercised by the expropriating authori-
ties at the request of the road construc-
tion services.

¢ Road supervision’ ensures that the
authorities responsible for bearing the cost
of building and maintaining the roads
duly carry out the duties which devolve
upon them under the terms qf the law.
The road supervisory authority, should
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occasion arise, may order the necessary
work to be carried out within a specified
time and, if that order is not complied
with, may carry out the work itself on
hehalf, and at the expense, of the depart-
ment responsible for the cost of the repair
and maintenance of theroad. In so far
as the Bund itself bears the cost, the
carrying out of the necessary work can be
ensured, in accordance with Article 85 of
the basic constitutional law, simply by
giving an order to the subordinate autho-
rities.

When, as in the case of roads through
built-up areas in localities with a popula.
tion of more than 9,000, the communes
are responsible for the road costs, the
administration is not the responsibility of
the road-construction services of the
State, but should be undertaken, as far as
possible, by the municipal authorities.
However, the new law does not make
direct provision for this, since such a
regulation would be contrary to the basic
constitutional law, but leaves this decision
to the relevant administrative authorities
of the Lander.

In order to ensure smooth and effective
administration of the ‘ Bundesfernstras-
sen’, the law provides for the delegation,
where necessary, of the powers of the
Federal Minister of Transport, or of the
higher road construction authorities, to
subordinate services.

Certain infractions of the law are pena-
lised, as irregularities, by means of fines.
Such infractions include, in particular, the
improper use of the Bundesfernstrassen for
purposes other than those of normal public
use, the unauthorised construction of
buildings or the illegal erection of adverti-
sing hoardings along these roads, the
cutting down of trees in protective forests,
and the unauthorised opening or extension
of catering establishments close to the
Federal motorways.

Summary

By its law dealing with the Federal
trunk highways (Bundesfernstrassen),
the Federal German Republic has pro-
duced the first uniform law on road
construction for these trunk roads and has
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thereby put an end, at least as far as the
most important public roads are con-
cerned, to the divergent state of the law
which has persisted hitherto. On the basis
of the experience thus acquired, the
Lander of the Federal Republic will, on
their part, enact laws at Land level for
the roads coming within their jurisdiction
in order to assist in achieving a compre-
hensive standardisation of German laws
dealing with road construction. One
question which the new law has not

(Continued from page §)

sing menace of traffic accidents in the bed.
Suitable traffic laws must be enacted by
Parliament after carefully serutinising all
aspects of the present position with respect
to existing road facilities, taking into
consideration the future development of
traffic and its requirements. Then neces-
sary powers for strict enforcement of
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settled, but which is of interest to every-
body, is the question of how the new
Bundesfernstrassen are to be financed.
The present law in fact, declare that the
levying of tolls for the use of the road
requires the prior promulgation of a law
for that particular purpose. This means
that Germany is also considering the
possibility of financing the construction
of new ‘ Bundesfernstrassen ' by raising
loans and providing for their amortisation
by levying tolls for the use of the roads.

these regulations must be vested in the
appropriate governmental authorities.
Thus only can the situation be controlled
within a reasonable timo.

Only co-ordinated efforts in the field of
‘ Engineering ’, ‘ Education’, and ¢ Enfor-
cement * can show results.

DEFINITIONS OF HIGHWAY ENGINEERING TERMS

CURVE HORIZONTAL: A curve in plan to provide for change in
direction of the centre line of a road.

CURVE-DEGREE OF: The angle in degrees subtended at the

centre of a circular arc by a chord of a
given length, usually one hundred feet.
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FOUNDATIONS ON BLACK COTTON SOIL

( Extracted from ‘ Indian Concrete Journal >* May, 1954)

HE type of foundation of a building

depends not only on the bearing capa-

city and properties of the foundation soil,

but also on the construction, purpose and
the live loads of the building.

The following types of buildings will be
taken into consideration:

(a) One storey residential buildings in
brick, hollow block, adobe or pise
construction.

(b) One storey buildings for offices,
~ stores and workshops without heavy
machines. (No walls with large
spans.)
(¢) Two storey buildings for offices,
stores and flats in brick, hollow
block, or similar construction.

Foundation Soil

The black cotton soil occurs mostly in
the table lands south of the Vindhya hills,
in the whole of the Deccan plateau, and
over a considerable portion of South
India.

The soil may be generally classified
under two categories :

(a) Formed by the decomposition of
rocks like trap, granite and gneiss or
limestone, which by continued
weathering action had been con-
verted into ¢ black cotton soil ”’.

(b) Formed by similar decomposition
and later transported by wind
and water and deposited in low-
lying and flat areas and subjected
to continual weathering action.

The main feature of black cotton soil
is the gquality of organic particles content
which varies between4an51 8 per cent.
This humus forms a coating rpund the
coloidal clay particles. The soil has an
inclination to considerable §wellmg and
shrinking with change in moisture content
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which fluctuates a lot due to the high
capillarity of the colloidal clay particles.

The soil in its natural dry state can
stand high bearing pressures, but after
heavy rains it becomes so soft that
even a man cannot walk on it without
sinking.

The soil also swells very greatly when
confined between walls or under a rigid
floor or foundations, and exerts a very
great upward and sideward pressure.

In dry weather, the water evaporates
comparatively fast and the soil shrinks
considerably forming wide fissures which
extend to very great depths. When the
rains start, the fissures favour the per-
colation of water and accelerate the
swelling process upto considerable
depths.

Methods of Foundation

1. Excavation of the black cotton goil
and foundation on the stratum below.

If the layer of black cotton soil extends
to a depth of less than 5 ft it may be
economical to excavate the trench to the
stratum of murrum below and provide a
sand cushioning to take care of the
horizontal pressures, as shown in Fig. 1(i).

The impervious lining on top of the sand
prevents it from becoming wet by per-
colating surface water or by absorbing
moisture and keeps the sand pillow clean,
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It can be economical to introduce a

hasement to use the inside space of foun-
dation as shown in Fig. 1 (ii).

I IMPERVIOUS
SOIL LINING

o Q.
3 %5 BLACK COTTON
CELLAR ) SOIL

Fig. 1 (ii).
2. Pile Foundations.

If foundations are to be made for impor-
tant buildings where the soil thickness
extends to more than 10 ft 1a pile founda-
tion will have to be resorted to. The piles
should be of reinforced concrete and a
sand pillow will also be useful for the

taking up of the horizontal forces as shown
in Fig. 2.

IMPERVIOUS SOIL
LINING

3. Foundation with pillars and trans-
verse arches.

Foundations on pillars, made of con-
crete or masonry, with transverse arches
have been carried out with success. For
economic reasons, this type can be justi-
fied only for heavy buildings or machine
foundations. In this case, the sand pil-
lows will not be necessary, as the stiff-
ness of the walls strengthened by the
arches will be sufficient.
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4. Shallow foundation on sand pillow
Buildings, type (a) and (b) have been
founded on sand pillows with & thickncss
of over 4 in. upto 3 ft. as shown in Fig. 4
(). Sometimes the whole building has
been set in a sand bed, as in Wig. 4 (ii).

The solution in Fig. 4 (i) is not satis-
factory, as the sand disappears into the
cracks of the soil and the resulting cavi-
ties weaken the foundation ; hence a sand

»

Fig. 4 (ii).

IMPERVIOUS SOIL .
s LINING &

7

Fig. 4 ().

pillow as shown in Fig. 4 (iii) may be a
better solution. The solution in Fig. 4
(ii) has not been very widely tried, and
definite results are not available. How-
ever, it is a very chcap method, but it
also requires bigger expenses for excava-
tion and considerable sand masses.

5. Foundations reinforced by rails.

This method is shown in Fig. 5 and is
very successful though very expensive,
and cannot be ordinarily used.

6. Reinforced conorete foundations.

This is the same as for rails, only less

steel will be required; that shown in
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Fig. 6 is nc;rx;lally gufficient. No calcu- Further Research work Proposed
lations are POSSiblt‘: a; she acting forces Experimental buildings.

cannot be comprehended. These can be built for various types of
foundations and kept under observation
setting up bench marks and pins every 25
ft. of the walls, as per Fig. 7. The rea-
dings to be taken quarterly corresponding
with the change of the seasons.

. e
CX AR TCR KRS,
oetesssatatetes
2RI

LACK COTTON SOILX.

7 BLACK COTTON 1
////SOIL o4 PMASNAARAAA XX X X

aaen .

Fig. 6 (). Fig. 6 (i),

7. Raft foundation by means of rein-
forced concrete slab.

Fig. 7.

is i expensive method and
shg:llﬁ lc[;;nai‘y Vl??ilsecf in cases where the Soil samples can be taken from
bearing capacity of the soil is very dispro- various depths fiurmg various seasons in
portionate. For houses of type (a) and (b) order to determine the extent of changes
this method cannot be taken into consider- that take place during different seasons at
ration. different depths.

———— () ——

TRAVEL AND ITS DISADVANTAGES

411 travel has its advantages. 1f the traveller m’sitq bettqr countries,
he hmy learn to improve his own; and if fortune carries him to worse,
he may learn fo enjoy his own. —Johnson.

One married man : * ’m very happy - I have a wonderful home, a
good job, and the finest wife in the country.”

Another man: “ Who wouldn’t be happy with his wife in the
country.”
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HEAVY LOADS ON CONCRETE PAVEMENTS

(Batracted from < Civil Engincering and Public Works Reciew,” March, 1954.)

HE U. S. Highway Research Board
Special Report 14. Structural LEffects

of Heavy-Duty Trailer on Concrete Pave-
ments, describes a study made with a
heavy tank transporter consisting of a
tractor and semi-trailer combination.
There was a total of 5 axles in the tractor-
trailer combination, the wunloaded and
loaded weights being 83,000 Ib, 198 800 1
respectively. The axle weights varied
from 13,250 1b to 23,000 1b for the
unloaded condition and from 19,290 1b to
46,720 1b for the loaded condition. Ifor
control purposes the loaded 18,000 1h
single and 44,800 Ib tandem axle trucks
were tested simultaneously with the
trailer. Tests were made at two joints,
the first a non pumping joint on granular
soil subgrade and the second a pumping
joint on fine-grained soil subgrade.
Several series of tests were made in which
the placement of the vehicle, with respect
to the edges of the pavement, was varied.

The investigation shows that where
concrete pavements rest on soils which
are susceptible to pumping, the most
serious damage develops in the vicinity of
the outside corners when the vehicles are
tracking near the outside edges of the
pavement. The damage increases progres-
sively with an increase in soil consolida-
tion or an undermining of the pavement by
pumping. By positioning vehicles some
distance away from the outside or free
edges of the pavement, the eritical condi-
tions existing at the outside corners are
relieved and damage in by positioning
vehicles some distance away from the
outside or free edges of the pavement, the
critical conditions existing at the outside
corners are relieved and damage in their
vicinity is minimised. When vehicles of
greater than conventional width arc
positioned (say) 30 in away from the out-
side cdge of the pavement, the off side
wheels may track very near the longitu-
dinal joint edge.

Longitudinal joints are usually designed
to transfer load w.hgch might be expected
to relieve the critical stresses caused by
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loads acting in their vicinity., However
it was found in another investigation
that, while the common types of longitu-
dinal joints are quite effective in control-
ling the stresses for tho longitudinal
Joint-corner loading, some are ineffective
in controlling the stresses for the longi-
tudinal joint-edge loading. Unlike the
pavement tested in this study, the majority
of thickened-edge pavements do not have
cdge thickening at the longitudinal joint.
As a result. the stresses that develop in
that region when the wheels of a heavy
vehicle track near the joint may be very
critical. Probably the most advantageous
position on a pavement for a vehicle of
this type is symmetrically straddling the
longitudinal joint. However, there are
circumstances that might make it im-
practical to maintain the inside wheels of
four-wheeled axles at an appreciable
distance from the longitudinal joint edge
at all times. Thus, for the vehicle in the
straddling position, two-wheeled axles
will be advantageous.

The stresses for the interior and trans-
verse joint-edge cases of loading are of
interest in this discussion, because their
magnitude is influenced by the different
arrangements of the wheels on the two
types of axles. Tests were not made with
the tractor-trailer combination for the
interior case of loading, but it had been
established from related tests that the
stresses for this loading were, to a large
degree, a function of the wheel load and
would, therefore, be appreciably smaller
for the four-wheeled axles with single

tyres than for the two-wheeled axle with
twin tyres.

The investigation showed that stresses
which developed at the transverse joint
cdge were appreciably smaller for the
axles with the four single-tyred wheels
than for the axles with the two twin-tyred
wheels. The stress caused by the four-
wheeled axles did not, in any case, exceed
generally accepted design limits, but that
caused by the two-wheeled axles appre-
ciably exceeded these limits for the slab
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on the pumped fine grained soil. Thercfore,
for stross control at the transverse joint
edge and slab interior, four-wheeled
axles have considerable advantage over
two-wheeled axles. However, in this
investigation it was found tha.t on the
fine-grained soil  the outside-corner
loading was more critical that thfe other
cages of loading; for this loading the
four-wheeled axles with single tyres had
only a small advantage over two-wheeled
axles with twin tyres.

In the H. R. B. Special Report 4, there
were included the results of certain studies
of the influence of temperature variations
on stress conditions in pavement slabs.

The first study pertained to the influ-
ence of temperature warping on the
maguitude of the critical stresses and
deflections at the free edge and corner
caused by loads acting in the vicinity of
the edges of pavement slabs. It was shown
that the magnitudes of the critical stresses
and deflections caused by such loads
acting near the edges during the daytime,
when the slab edges are warped down-
ward, are considerably less t_han thpse
caused by the same loads acting during
the night when the slab edges are warped
upward. The degree to which the stresses
and deflections caused by loads are aﬁ‘gc-
‘ted by this condition naturally varies
with the amount of warping in the pave-
ment. When the sun is shining, the day-
time load stresses are considerably smaller
than the night-time load stresses from
April to September, but the difference in
the magnitude of the two stresses is less
at other times of the year. Thus, the
stresses caused by the critical corner loa-
ding may be reduced apprecm_bly by pro-
per selection of the time at which the pas-
sage of the vehicle is to be made. The
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second study pertained to the temperature-
stress conditions in concrete pavements
caused by restraint to warping. This
showed that the warping stresses"which
combine with those induced by the trans-
verse joint-edge loading are much
smaller than those that combine with
some of the other loadings studied. This
might be reason for toleratiug a greater
working-load stress for the transverse
joint-edge loading than for some of the
others,

The subject of the relative load-sup-
porting properties of a natural granular
subgrade, such as the granular
subgrade tested in this investigation,
compared to a fine-grained subgrade with
a base course of normal thickness was
discussed in Special Report 4. It was
indicated by references to related studies
that the supporting power of a natural
granular subgrade is much superior to
that of a fine-grained subgrade with a
base course of moderate thickness. Thus,
for a pavement on a fine-grained sub-
grade, either with or without a base course
of normal thickness it is to be expected
that the tractor-trailer  combination
would cause stresses somewhat higher
than those that developed in the slab
supported by the non-pumping granular
soil of this investigation.

The results of this investigation, pertain-
ing to the influence of the different axle
and wheel arrangements of the tractor-
semitrailer combination tested, are not
applicable to bridges or pavements of the
non-rigid type. Also, the magnitude
and relationship of the stresses, for the
different cases of loading investigated,
would be different for concrete pavements
of different thicknesses and types of cross.
sections.

ROAD IS AN INSTRUMENT OF UNIFICATION

Communication 1s the great unmifier, and high on the list of its
inslruments, more vital even than the amplification and transmittal of
the human voice and presence by air, light and print, is the road and the

wheel which turns and depends on it
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RESEARCH AND EXPERIMENT ON CONCRETE
ROAD CONSTRUCTION

Extracted from ¢ Concrele Quarterly 20°--Oct,—Dec. 1953
! J

The Problem of Choice of Slab
Thickness

N choosing the thickness of a concrete

road slab neither the loads that arc
applied nor the support provided by the
foundation can be evaluated accurately
in advance, and in practice the choice
has nearly always been made arbitrarily
on a basis of experience and a soil
survey.

The most important single experiment
on slab behaviour in the U. K. so far is
the Oxton experimental road in Nottin-
ghamshire.

This road consists of a series of plain
and reinforced slabs of varying thick-
nessges laid on varying thicknesses of soil-
cement base on a uniform gravelly-sand
subgrade. For the first time in an experi-
mental public road in Britain the range
of slab thickness was arranged so that the
thinnest slabs would fail reasonably
rapidly and as a result useful information
has been obtained quite quickly. After
five years’ use by traffic of medium
density (about 700 to 800 vehicles per day,
of which about 35 per cent are heavy
lorries) slabs less than 6 in. thick have
already failed, whereas reinforced slabs
3 in. and 4 in. thick are still serviceable,
though cracked. On this particular sub-
grade the presence of a soil-cement base
between the slab and the sub-grade does
not appear to have had any important
effect on the degree of cracking of the
slab.

Based on the results from Oxton and on
earlier work, the present state of know-
ledge on the problem of slab thickness
may be summarised as follows :

1. Experience of road behaviour is
the best guide to slab thickness.

~
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2. The actual bearing valuc of a
uniform sub-grade does not greatly
affect the thickness of slab required.

3. Uniformity in subgrade support is
very important.

4. Quite apart from its value in reduc-
ing the need for closely-spaced
joints, reinforcement greatly extends
the useful life of thin slabs under
medium traffic and would presum-
ably have a similar effect with
thicker slabs under heavier traffic.

The Problem of joint Spacing and
Joint Design

In considering the problems of spacing
of joints, unreinforced and reinforced
roads must be considered quite separately.
With unreinforced roads, provided the
slab is thick enough to prevent any
structural cracking, the maximum per-
missible joint spacing appears to be about
15 ft.

If the slabg are reinforced, much larger
spacings are possible—roads constructed
as much as twenty years ago showed that
slabs up to about 120 ft long remained
substantially free from cracking and slabs
up to 220 ft long have been laid in recoent
oxperiments.

In the United States, and more recently
in Germany, the idea of lengthening slabs
has been devcloped even further and
heavily reinforced slabs up -to 5,000 ft
long have been made without joints.
The performance of these slabs has varied
and it is not yet clear whether the method
can be recommended.

Experiments have also been made to
investigate the possibilities of wusing
prestressing to obtain an increase in slab
length. The indications from these
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oxperiments are that slabs up to about
200 ft long would be satisfactory with
present methods of construction, but for
longer slabs some improved method of
overcoming the friction between the
slab and the subgrade would be required.

Various types of joint have been studied
for many years; recently the Road
Research Laboratory has emphasized the
value of dowel bars in expansion joints
when the subgrade is not of high bearing
quality, and has shown the need for
correct alignment. The method of cut-
ting dummy joints after the concrete has
hardened, has been shown to be success-
ful, but at the moment expensive. In any
event, the increasing use of reinforcement
would lessen the need for dummy joints
and it is possible that they may pass out
of use.

The Problem of Riding Quality

The importance of the formwork in
obtaining a smooth-riding road was appre-
ciated by the German motorway engi-
neers, who laid the forms on concrete
foundations and employed railway
platelayers for form fixing. Experiments
in this country have confirmed this and
have also shown the importance of even-
ness of spreading on the final surface of
the road.

In the U. 8. A. machines with longitu-
dinal finishing beams are often used. The
American machine is insufficiently heavy
and powerful for the dry concrete
normally used here, but a similar machine
of greater weight and power might well
prove valuable.

The Surface Texture of Concrete Roads

The problem of surface texture is wider
than that of skidding resistance alone, it
involves the psychological factor of
apparent skidding resistance, as well as
visibility at night, general appearance
and tyre noise.

A good ‘sand-paper’ texture may give
as good resistance to skidding as an open
texture and cause much less tyre noise,
but it may not appear so safe.

21
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The problem of colour, affecting both
visibility and aesthetics, is also closely
connected with texture. With street
lighting, or where there is much oncoming
traffic, a light-coloured fine-textured road
would give the best visibility. Where
obstacles are seen by the direct light of
headlamps a dark, textured surface would
be best. Concrete can, however, be made
economically with a range of tones from
almost white to almost black and varying

textures can be used to enhance the tone
and colour.

Experimental work on surface textures
has been done by the Cement and Con-
crete Association and to a lesser extent by
the Road Research Laboratory. This
work has shown that an excellent texture
can be produced by embedding extra
coarse aggregate in the surface of the
concrete and exposing it by brushing and
spraying with water. Roads with textures
of this kind have been in use for a number
of years and the surface is unaffected by
frost and wears very well under traffic.

The Problem of Quality Control

The strength and uniformity of the
concrete used in present-day construotion
are considerably better than before the
war, when large-scale road construction
was last practised. Test records show
that the improvement in strength for
similar mixes is of the order of aboyt
50 per cent and that the variability of the
concrete has perhaps been halved.

Practical Implications of Recent
Knowledge

Lightly-trafficked and housing estate
roads. Slabs today could probably be
thinner than they were before the war,
because of greater experience in design
and the improvements in subgrade treat-
ment aud quality control already men-
tioned. It seems likely that a reinforeed
slab 5 in. thick or less would be adequate
for most housing estate roads. Textured
and coloured surfaces would be wused
according to the situation of the road.
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HERE AND THERE

1. LOANS FOR ELIMINATION OF ROAD--RAIL LEVEI CROSSINGS

(Rs 40 Lakhs o be Advanced to Local Bodies)

OANS totalling Rs 50 lakhs are to be
advanced to local hodies in different
States to enable them to pay their share
of the cost of construction of over-bridges
and under-bridges to replace railway level
crossings. The loans will he advanced by
the Central Government this year and the
pext year through State Governments and
will be repayable in 30 years.

Under the Indian Railway General
Code, the cost of replacing level crossings
by over or under-bridges is to be borne by
the railway administrations and the local
authorities concerned in varying pro-
portions according to the conditions of

each case. Assome of the local bodies
are not in a position to mect their share
of the cost of construction, the Govern-
ment of India have decided to grant the
loans for this purpose.

Funds will be advanced by State
Governments to local bodies whose pro-
grammes are approved by the Central
Government. The loans will be given
out of the provision made in the Five-
Year Plan for aid to local bodies.

The Central Government have addressed
the State Governments on the subject,

2. HIGHWAY PERSPECTIVES AND GOALS

IGHWAYS must be considered as an
integral part of everyday production
facilities and as a social apparatus to be
kept in operating condition through proper
maintenance and by necessary additions
from time to time.

Highways—National and State, District
roads, major and minor and city, town and
village roads must be thought of in terms
of an integrated and complete system and
not in pieces to be isolated because of
varying jurisdictions.

Highway planning must be consistent
with highway use as determined by factual
traffic surveys and assessments which
should be periodically revised and braught
up-to-date,

Administratively the standing financial
commitment on the maintenance of the
existing highway system, imposes a
limitation and strain on planning because
there are not enough funds to spare for
carrying out improvement and extension
plans. There is an ever-present undertone

on the financial side of planning. This
preoccupation with the money problem is
certainly the never-ending nightmare of
the highway administrator, but it need
not be a serious distraction to the highway
planner. Planning and programming sho-
uld not be mixed up ; they are two entirely
distinet functions and require completely
different approaches. Planning provides
the overall pattern and the basis for
establishing programmes so that a useful
highway system may eventually be
achieved, Programming is the selecting of
those parts of the plan which can be
financed and implemented during the

immediate fiscal period and deserve prio-
rity.

Planning, however, to be something
more practical than day-dreaming must
obviously consider the costs. All the
same, costs and questions of financo should
not influence the highway administrators
80 a8 t0 obscure the merits of highway
planning—the new pattern to meet the
highway transportation needs as they are
developing in our present-day way of life,
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Planning is more than an ecqnomica,l
problem; it is also an engineering and
social problem intimately yelated to
physical, commercial and social charac-
teristics and resources.

In closing we are concerned with trans-
portation, i.e., meeting the needs and
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demands for the movement of people and
goods. Any highway planning which fails
to comprehend this fundamental fact is
worse than no planning at all.

(Adopted from the Proceedings of 38th
Annual Highway Conference held at Grand
Rapids, Michigan, U. 8. 4.)

—

3. PEDESTRIAN CROSSING REGULATIONS

EW pedestrian crossing regulations,
make it an offence to park a vehicle
within 45 {t of a zebra crossing on the
approach side. The approach to a crossing
will be marked by a new sign.

Among other changes made by the
regulations is the removal of beacons and
stripes from some crossings which are
regularly controlled by the police.

For the first time the lighting of beacons
at zebra crossings is made a legal require-
ment, but in order to give local authorities
time to complete this and other WOI‘.k phe
Minister of Transport and Civil Aviation
has decided not to bring the regulations
into force until 1st July next. Further
details of the changes are given below.

Ban on parking

No vehicle except a pedal bicycle may
stop on the approach to a crossing except
in an emergency or for reasons beyond
the driver’s control. For example, stop-
ping to pick up or set down a passenger,
or to load or unload goods within this
very short distance will not be permitted.

* * *

The approach to & crossing will be
indicated by a double line of studs nor-
mally placed 45 ft from the crossing.
Where this is not possible on account of
the layout of the road the line may be
placed at a suitable distance between
30 ft and 48 ft from the crossing, and in
some cases it may have to be omitted
altogether.

Pedal cycles are exempt from the pro-
hibition, whether motor assisted or not,

provided that they have no side car.
Motor cycles, which were formerly exempt,
are now brought under the ban.

Lighting by beacons

Under the new regulations, beacons
may be placed on refuges or reservations
in the middle of the road as well as at the
ends of crossings. On refuges the lighting
of beacons is optional, but the beacons at
the ends of a crossing must have either a
flashing light or, in exceptional cases, a
constant light.

In the event of the failure of the light
in any of the beacons, the crossing will
still conform to the regulations provided
at least two beacons on separate posts
remain lit.

Police controlled crossings

The task of the police when controlling
traffic at zebra crossings has been made
more difficult by the fact that pedestrians
are under the impression that they still
have precedence over vehicles. Pedes-
trians have, of course, no priority at
crossings when controlled by the police
and should cross only when traffic is
held up.

It has, therefore, been decided that
where crossings are normally controlled
by the police for periods amounting to
20 hours or more in a week the black-and-
white stripes and the beacons will be

removed. The studs, however,will remain,
* * *

(Extracted from “The Surveyor &
Municipal & County Engineer,” 3rd
April, 1954.)

ettt
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4. SECTIONAL MEETING OF THE WORLD POWER CONFERENCE,
RIO DE JANEIRO, BRAZIL, JULY 25—AUGUST 8, 1954

PLANS are being completed for the next

Sectional Meeting of the World Power
Conference to be held in Rio de Janeiro,
Brazil, in July 25—August 8, 1954, the
first Sectional Mecting ever to be held in
the Western Hemisphere.

Six days of technical sessions and a
ten-day tour of important power installa-
tions in Brazil will comprise the Meeting.

More than 100 papers from the 40
nations which participate in World Power

Conference activities have been submitted

for discussion at the Meeting. Two are
from India,

The registration feo for the Meeting has
been set at 35 and the cost of the ten-day
tour will be about 200. All enquiries in
connection with the Meeting should be
addressed to Shri B, Seshadri, Secretary,
Indian National Committee, World Power
Couference, C/o. The Institution of
Engineers (India), 8, Gokhale Road,
Calcutta, 20.

——

5. HIGHWAY CONSTRUCTION IN PAKISTAN

O assist the Provincial and State Govern-
ments in the construction and impro-
vement of roads, of national importance,
the Pakistan Central Government has
agreed to pay 50 per cent of the cost of
constructing and improving 1,384 miles of
selected arterial roads. The total cost of
the programme is in the neighbourhood of
Rs 100 millions, the Centre’s share being
limited to Rs 50 millions.

The following allocation has been
decided :
East Bengal Rs 26,700,000
Punjab Rs 16,400,000
Sind Rs 3,300,000
Bahawalpur State Rs 1,800,000

High priority has been given to the
Karachi--Lahore--Peshawar road, and,

apart, from the programme mentioned
above, a special grant of Rs 7,800,000
spread  over three years has been
ganctioned on a 50: 50 basis for the
improvement of the Sind section of this
road, the cost of which will amount to
Rs 22,300,000. In addition, Rs 2,200,000
is being spent out of the Central Road
Fund on a 35 mile stretch of this road.

The main features of the proposed
improvement are the widening of the
wearing surface from 10 feet to 12 feet,
elimination of accident spots, streng-
thening of existing culverts and bridges,
and the provision of new bridges, where
necessary. An Experimental cement
concrete stretch will also be laid.

(Bxtracted from ‘Highways and Bridges’
—May 20th, 1954)

——

6. TENTOR REINFORCING BARS

"THE Tentor bar, before processing, is a

hot rolled round bar having two
parallel longitudinal ribs and transverse
diagonal ribs arranged in & herring-bone
pattern. The bar is then subjected to two
different types of cold working, a longitu-
dinal stretching process which increases
the strength throughout the whole of the
gection of the bar, and a twisting process
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which produces a further increase in the
strength in the outer fibres. From these
processes involving tension and torsion,
the name Tentor is derived. The trans-
verse ribs are arranged so that the sectional
area of the bar is uniform throughout
its length. The projection of the ribs
above the general surface of the bar and
the spacing of the transverso ribs are such
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that in concroto of normal quality high
bond stresses aro developed. Tentor b‘a,rs
are available in the following sizes, ] in.,
6/16 in., 3/8 in., 7/16 in., } i}l., 2 in., & in,
and 1 in. diameters, and being processed
in lengths of 130 ft.

For cold worked bars the stress corres-
ponding to an clongation of 0.5 per cent
of the gauge length may be accepted as
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tho proof stress in accordance with B.S.
1144, Tentor bars of ¥ in, to % in. dia-
meters have minimum proof stresses of
73,000 pounds per square inch, while bars
of 5/8in. to 1 in. diameter have minimum
proof stresses of 66,000 pounds per square
inch.

( Extracted from ¢ Roads and Road (lon-
struction -4 pril 1954 )

7. THE ROAD

HE Road is, in very truth, one of the
great fundamental institutions of
mankind. Its history dates back to the
dawn of recorded history and beyond. Its
beginning are almost instinctive with
man’s first quest in search of food, water,
plunder or sheer adventure. It develops
with man’s advance; it retrogrades with

the breakdown of a social order. A people
without roads would be a people without
intercourse with the outside world— with-
out the attributes of ecivilisation. Man
the road builder thus cannot be separated
from man the builder of civilisation.

-~ Spencer Miller.

8. ROAD COMMUNICATION ESSENTIAL FOR MARKETING SPICES

PEPPER
Improving Road Communications

Most of the pepper producing areas are
concentrated in the hilly tracts at phe
foothills of the western ghats. Opening
up of these areas by means of proper road
communications would make these arcas
more accessible and facilitate the marke-
ting of the produce.

CARDAMOM v

Many practical difficulties exist for the
transport of cardamom from the producing
areas to the various assemb.lmg markets
owing to the absence of suitable roads.
Transport is both difficult and costly. For

instance, the owners of small plantations
in the Cardamom Hills have to send their
produce in head-loads and incur an
expenditure of Rs 1/12/- per head load of
40 to 50 1b for transporting the produce
for 10 miles down the ghats whereas in
the case of lorries, the transport charges
come to hardly four annas. Similar diffi-
culties for the transport of cardamoms
were also found to exist at Saklespur and
Mercara. Improvement of road communi-
cations in these regions would greatly help
these small producers in the marketing of
their produce.
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ABSTRACTS

No. EXPERIMENT IN EXTEN-
SION PROGRAMMES FOR COUNTY
HIGHWAY ENGINEERS-—Highway
Research Board Bulletin 85, 2101,
Constitution Avenue, Washington 25,
D. C.

HIS bulletin  describes the extra

routine activities of Minnesota County
Highway Engineers. Since 1945, their
association, in conjunction with the
University of Minnesota Extension Divi-
sion, have been holding an annual 4-day
seminar called the ¢ Minnesota County
Highway Engineers Institute ”’, The insti-
tute is held in the Continuation centre on
the University campus during December
of each year.

Recognising that highway engincers are
technically competent by virtue of their
education and training, the institute
programme is devoted primarily to filling
the gap between technology and adminis-
trative techniques. If the technically
trained county highway engineer is to
develop into and maintain the stature
expected of the highway administrator,
it is necessary that he has access to the
recommendations of leading authorities
and that periodically he be brought up to
date by being educated in the conference
type of programme where expert opinion
is available and group discussion permits
questions to be fully explored.

Programmes, since the first institute in
1945, have included lectures on : (1) public
relations and administration of public
offices, (2) uniform accounting problems
and procedures, (3) federal aid secondary
policies, (4) legal aspects of county engi-
neer’s office, (5) the role of the county
engineers in today’s transportation
picture, (6) economic factors governing
the county engineer’s choice of improve-
ment types, (7) bituminous and related
construotion and maintenance methods,
and (8) personnel practice and policies.
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The institute gets its engineer members
who have specialist training, interest and
experience in their respective spheres of
work to submit Papers cach on this
speciality. These Papers arc read at tho
institute, discussed and then printed and
bound, and the other county engineers use
this book as a guide to good practice.
The subject matter of all Papers and
lectures is prepared and delivered at or
near the normal level of county practice.
This has not only raised the standard of
operations but has also brought about a

uniformity of procedure throughout the
counties.

Some of the accomplishments of the
institute to-date have been : (1) adoption
of a code of ethics, (2) uniform account-
ing system in every county of the State,
(3) standardized bridge designs for various
types super and substructures, (4) a high
level of uniformity between counties on
design standards, and (5) a broader use
of higway-planning-survey data and other
criteria recognised and used by the States.

From a referendum to the engineers, it
has been brought out that institute
attendance has not only added to the pro-
fessional status and usefulness of the
engineers but also the prestige of the insti-
tute has risen from day to day. Both
tangible and intangible benefits have been
derived. Of the several intangible bene-
fits the two most appreciated are : (1) the
feeling of fellowship generated among the
engineers as a result of close assooiation
during the four days and nights at the
centre and (2) the favourable public
reaction to the institute. It has increased
public confidence in the county engineer

and his department and the result is better
public relations.

[The Indian Roads Congress is a closely
parallel institution working in this

country for the last two decades for
similar objectives.—Ed.)
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DC—690.21. A FOUNDATION
FJEILURE DUE TO CLAY SHRINKAGE
CAUSED BY POPULAR . TREES by
A W, Skempton-Proceefixngs of the
Institution of Civil Engineers, Part I,
Volume 3, Number 1, January 1954.

N serious cracking developed in
I¥ tll?: 2(’55-foot-high wall of a theatre,
built in 1928, situated in north andon.
By 1947, the main crack had attained a
maximum width of nearly 2 inches. The
foundations of the wall were 5 feet 6
inches wide, at a depth of 4 feet below
ground level, and rested on firm clay with
average liquid and plastic_limits of 70
and 23 respectively. Investigations
showed that the cause of the crs.xckmg was
shrinkage resulting from drying of the
clay by the roots of a row of Lombardy
poplars, planted in 1930, at an average
distance of 35 feet from the wall. This
distance is equal approxamitely to the
average height which the trees had attain-
ed in 1942. The wall was underpinned
in 1047 and no subsequent movements
have been observed.

No cracking has occurred in a neigh-
bouring schoogl (built in 1893), although
one wall of this school is as close to the
trees as the wall of the theatre. The
school has & basement, however, and the
footings of the school wall nearest to the
trees are at a depth of about 9 feet. One
wall in another part of the school is
founded at a depth of not more than 4
feet, but these shallow footings are gt
least 62 feet from the trees. In Table' 2

" of the Paper these facts are compared

imilar
with, and are shown %o be qlosely simi
to, the data previously published on build-
in’gs at Northolt where oracking was
caused by the roots of black poplars.

Paper concludes with some sugges-
tioTnl:efor ghe « gafe distance’’ from trees
of buildings on shallow foundations in
olay soils, and with @ recommendation
that if houses and other small sigructures
are to be built within this ¢ safedistance
from trees, they should be founded on
short-bored piles, unless a basement can
be provided.
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UDC-691.3/5. THE VARIABILITY
OF CONCRETE AND ITS EFFECT
ON MIX DESIGN by F. R. Himsworth
—Proceedings of the Institution of
Civil Engineers, Part I, Vol. 3,
Number 2, March 1954,

N important feature of concrete, mix
design is the recognition of the fact
that concrete, however made, is variable
in its properties and that in the design
procedure account should be taken of the
variability as well as the average
strength.

The Paper is in two parts. In part one
the statistical principles used mix design
are outlined. The current method of
design to give a certain minimum strength
involves the assumption that the
variability increased as the mean strength
increases. This assumption is examined
and concluded to be false. The variability
is the same whatever the mean strength.
A design procedure based on this is
described and the data necessary for the
proposed design procedure is given.

In part 2 the causes of variation of
concrete strength are analysed in detail.

Cement quality contributes much less
to variability than has been supposed. On
one very large job, cement quality
accounted for only 10 per cent of the total
variation in concrete strength. Faulty
methods of deducing the effect of cement
quality have previously led to much larger
estimatas.

Variations in cement-water ratio are the
most important source of variation in_
concrete strength, unless they are very
rigidly controlled. A thorough analysis is
made of the factors causing variation in
the cement-water ratio. It is shown that
high accuracy in weighing materials is
unnecessary, and does not ensure low
variability, unless the moisture content
of the aggregates can also be acourately
measured. The most effective form of
control is by workability, and if this is
reasonably well controlled, very acourate
proportioning is unnecessary. Good
volume-batching is quite as satisfactory
as weigh-batching, so far as uniformity of
strength and workability are concerned.
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UDC-625.7. FLEXIBLE - PAVE-
MENT - DESIGN - Bulletin No. 80,
Highway Research Board, U. S. A,
2101, Constitution Avenue, Washing-
ton, D.C.

THIS bulletin presents factual infor-
mation on the main features of
design methods in use in the U. S. A. for
the thickness of flexible pavements. The
survey was undertaken for the purpose of
indicating the desirability of a certain
measure of standardization because of the
great variety of approaches to the subject.
The information obtained is presented
under :

1. Soil classification methods used :

2. Soil strength tests :

3. Methods used in evaluating the
subgrade for design purposes ;

4. Methods of evaluating wearing
course thickness ;

5. Methods of evaluating base course
thickness;

6. Methods of evaluating wearing
course quality, ete.
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UDC-625.7. BITUMEN MACADAM
WITH CRUSHED ROCK OR SLAG
AGGREGATE - British Standard No.
1621 : 1954-British Standards House,
2 Park Street, London, W., 1,

THE  specification covers  bitumen
macadam made with crushed rock or

slag aggregate and bitumen binder for the

following forms of construction :

1. Base course

2. Single course

3. Wearing course

4. Wearing course suitable for light
traffic and footpaths.

Specifications are given under the heads
Materials, Manufacture, Recommendations
for Laying. The section relating to
Materials deals with aggregates, filler and
binder. The manufacture of macadam is
described giving details about the grading
of the aggregate and the bitumen content
for the different forms of construction
mentioned above. The temperatures of
mixing for the different kinds of binder,
viz., cut-back bitumen, straight-run
bitumen, fluxed lake asphalt, are given.

Recommendations about laying are
given under the sub-heads Laying, Joints,
Compaction. For the guidance of users
the range of covering capacity per ton of
macadam for different thicknesses is
given.

BOOK REVIEW

THE MECHANICS OF ENGI-
NEERING SOILS by P. L Capper and
W. F. Cassie - Published by E & F. N.
Spon Ltd., London.

THE book, which is the second edition

of the earlier book, explains the basic
principles of soil mechanios and introduces
the reader to some of the practical
applications of the subject.

The book contains 14 chapters, of which
the following four are of special interest

to road engineers:

(1) Classification of Soils
(2) Stability of Slopes
(3) Roads and Runways
(4) Drainage Problems

In this new edition, several sections
notably those on shearing resistance,
bearing capacity, pavement design, have
been re-written in order to bring them up-
to-date. Wherever necessary, practical
examples are worked out.

The book contains a list of ref
at the end. ereronces
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SELECTED RECENT LITERATURE IN ENGINEERING JOURNALS

VII. CONCRETE

1. The Warragamba Dam, Placing
Concrete in High Ambient Tem-
peratures ; Engineering, March 26,
54-pp. 400-401.

2. Concrete Making by the  Cheecol”
Process-Grouting of Aggregate
Already in Position; The Surveyor,
March, 20, 54-p. 222.

3. Concrete Commentary——Hydro-
phopic Cement-Tasman, Contractors
Record and Municipal Engineering,
April 14, 54-pp. 17-18, See also Beton
and Stahlbetenbow, March 54-p. 69
(in German).

4. Current Engineering Construction
Practice-1-Curing of Concrete
Road Slabs; B. G. MANTOI:T-H’igh-
ways and Bridges and Engineering
Works, March 24, 34, pp. 4 & 6.

5. Testing for Construction and Eva-
luation of Airport Pavement ; CLiF-
rorD J. CHUNK and ! FRaNk M. BELL-
Separate No. 418, Proceedings, Ameri-
can Society of Civil Engineers, March,
54.

6. Heavy Loads on Concrete Pave-
ments ; Civil Engineering and Public
Works Review, March 54-p. 261.

7. Radiography of Concrete for the
Study of the Internal Structure of
Reinforced Concrete and Rein-
forced Concrete Structures; DR.
(G1aserPE RiNnaLpl and DRr. Gioralo
NEwWMANN-Beton and Stahlbetonbau,

April 54-pp. 88-92.

8. Evaluation of Air-Entraining
Admixtures for Concrete ; FRANK H.
Jacksoy and ALBERT G. TiMms-
Public Roads, February G&4-pp. 269-
267.

-See also Concrete, March 54-pp. 30,
32 & 40.

9. Chemical Analysis and Sources of
Air-Entraining Admixtures for

29

10.

11.

12.

13.

14.

15.

16.

17.

18.

Concrete; Wooprow J. HaLSTEAD
and BERNARD CHAIKEN-Public Roads,
February 54-pp. 268-278.

Commercial Concrete-the Econo-
mic Production of Quality Concrete
from Readily Available Material ;
L. Boyp MErcEr-The Journal of the
Institution of Engineers, Australia,
March 54-pp. 39-46.

Effects of Fly-Ash Replacement of
gement; Concrete, March, 54, pp. 38
41.

Concrete Commentary — Quality
Control ; Tasmax - Contractors Record
and Municipal Engineering, May 12,
54, pp. 17-18.

On the Bond Strength of Galvanis-
ed and Black Iron Bars in Con-
crete; M. BRODECK - Schweizerische
Bauzeitung, May 1, 54, pp. 256-257
(in German).

International Symposium on Now
Destructive Testing of Reinforced
Structures; F. Laisye and J. L.
CrLoQuEr-La Technique Moderne €ons-
truction, Part I, April 54, pp. 119-120
(in French).

Adhesion Between Cement gand
Coated Materials; ILa Technique
Moderne Construction, April 54, p, 120
(in French).

Compacting Concrete by Vibra-
tion; H. S. Mrissner-Journal of
American Concrete Institute, June 53
Pp. 885-908. ’

Effect of Vibration on Air Con-
tents of Mass Concrete; Warrer
O. CrawrLEY, The Journal of the

American Concrete Institute, J
pp. 909-920. % Jone 55,

Vibration of Mass Concrete ; Lrwis
TurHILL, The Journal of the

American Concrete Institut
A itute, June 53,
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19,

20.

21.

22.

23.

24,

25.

26.

217.

28.

Application of Vibration to Con-
crete Pavement Construction; A.
G. Timms-The Journal of the American
Concrete Institute, June 53, pp. 933-
042,

Vibration Practice in Pipe, Precast
and Block Manufacture; GEORGE
W. WarHA, The Journal of the
American Concrete Institute, June 53,
pp. 945-952.

Vibration Practices in Structural
Work; Jouxn H. BANKER-T'he
Journal of the American Concrete
Institute, June 53, pp. 953-956.

The Variability of Concrete and
its Effect on mix Design; Francis
RopERrT HinsworrtH, Proceedings of
the Institution of Civil Engineers.
Vol. 3, Part I, March 54, No. 2, pp;
163-195.

The Economics of Concrete Road,
Concrete Quarterly, 20, December 53,
pp. 27-30.

Research and Experiment on Con-
crete Road Construction; A. R.
Coruins, Concrete Quarterly, 20,
December 53, pp. 31-33

History and Development of Pre-
cast Concrete in the United States ;
J. L. PeTERSON, Journal of the Ameri-
can Concrete Institute, February 54,
pp. 477-496.

Evolution of Concrete Construc-
tion; Rocger H. CorsrTtra, Journal
of the American Concrete Institute,
February 54, pp. 501-512.

Method of Estimating Water Con-
tent of Concrete at the Time of
Hardening ; James S. BLacKMANN,
Journal of the American Concrete
Institute, March 54, pp. 533-541.

Field Testing of Concrete; SvEN
Taaxrow, Journal of the American
Concrete Institute, March 54, ACG
News Letter, pp. 10, 11, 24 to 26.

30

29,

30.

31.

32.
33.

34.

36.

37.

38.

39,
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Curing ‘Temperature, Age and
Strength of Concrete; Sven G,
Brrosrron, Magazine of Concrete
Rescarch, 14, December 1953, pp.
61-66.

Effectiveness of Vibration of

Concrete; J. M. Prowman, The
FEngineer, February 26, 1953, pp.
302-303.

Effect of Age of Concrete on its
Resistance to Sealing caused by
using Calcium Chloride for Ice
Removal; W. C. HanseN, Journral
of the American Concrete Institute,
January 1954, pp. 341-351.

Joints Sawed in Pouring Sequence
for Concrete Apron; Roads and
Streets, January 1954, pp. 37, 40
and 42.

Concrete Roads: Research and
Constructional Experience; ZThe
British Constructional  Engineer,
March 1954, pp. 21-25.

Development of Prestressed Hol-
low Pile; The British Constructional
Engineer, March 1954, pp. 43 and 486,

Is Ready-Mixed Concrete Depen-
dable? Concrete, February 1954, pp.
8, 10 and 12.

Silicarbon-A Concrete Strengthe-
ner; N, M. Rav a~Nv HirosHI
Yamana, Concrete, February 1954,
pp. 16-24.

Shrinkage Versus Moisture in
Concrete Block ; Concrete, February
1934, pp. 26 and 53.

The Separation of Sand as a means
of Improvement of quality of Mass
Concrete ; 0. FREY Bar Anp M. KonN,
Schweizenische Bauzeitung, February
27, 1954, pp. 107-110 (in German).

New Experiences with Mass Con-
creting ; Dr. JosEFr FriTscH, Schwei-
zertsche Bauzsitung, March 6, 1954,
pp. 126~-131 (in German).

A

...*
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PUBLICATIONS ADDED TO THE ROADS WING LIBRARY
DURING MAY, 1954

. Manual on Rock Blasting edited by

K. H. Fraenkel (Aktiebolaget Atlas
Diesel - Stockholm and Sandvikens
Jernverks  Aktibolag Sandviken-
Sweden).

National Archives of India, 1948-
1952-A  Quninquennia  review.
(National Archives of India, 1954)

The Bombay Civil Lists corrected
up to 1st January 1954 (The
Director, Government Printing and
Stationery, Bombay).

Statistical Abstract, India-1951-52
New Series No. 3, C. S. 0. 1951-52
(The Manager of Publications, Delhi,
1953). (2 copies)

Gazeteer of India and Pakistan,
Volume 11-Vol. II-MCS-G 128 (N)-
II (Published under the direction of
the Director of Military Survey-Army
HQS., India, Feb.) (2 copies)

Protective Coatings for buried
pipelines-Shell Bitumen Reprint
No. 7 (Reprinted from ¢ Chemistry
& Industry ’* No. 19, May 9th, 1953)
By K. A. Spencer and H. B. Footuer
(Burmah Shell, London).

Theory and Practice of Structural
design applied reinforced Concrete,
by B. Eriksen (Conorete Publications
Ltd., 14, Dartmouth Street, London,
S.W. I, 1953). '

Recommendations due Comite
technique Cree pour letude generale
des routes economiques (Recom-
mendations of the technical Com-
mittee created for the study of low
cost roads).

10.

11,

12.

(Bureau Central D’ etudes pour les
equipments D’Outre-Mer Service de-
routes 90, Boulevard Labour-Mans
bourg, Paris, 1953).

H. M. S. O. London

Bituminous surfacings made by
the wet aggregate (hydrated lime)
process-Road Note. No. 16, by
DSIR, R. R. L. U, K, (2 copies)

Salt treatment of snow and ice on
roads-Road Note No. 18 (Superced-
ing R. Note No. 2) (3 copies)
Department of Scientific and In-
dustrial Research Road Research
Laboratory, Harmondsworth, Mid-
dlesex.

A Survey of vehicle headlights (Re-
print from Trans. Illum. Eng. Soc.
London), Vol, XVIII, No. 9, 1953,
pp. 249-259), by V. J. Jehn, ’

Alcohol and road accidents in.
1951, by Grade O. Jeffcoate n

13 Town and country Planning by

14.

et

A, J. Brown and H. M Sherrard
(Melbourne University Pres. , C
N. 3, Victoria, 1951). ® Lerlion,

The Mathematical Theory of Plas.

ticity by R. Hill (The (I
Press, Oxford-1950). ( Clarendon

. Bulletin de L’ Association Inter-

nationale Permanente-des Cong-
ress de La Route-(Bulletin of the
Permanent International Road
Congresses, - Bulletin No, 135)
(Science et Industre, 2, Rue Paul-
Ceznne, Paris (VIIIe).

ENGINEERING ADVANCE THROUGH ENTERPRISE

One of the lessons of engineering history is that great advances have
come about by the enterprise of individuals in attempting desirable
ohjects, without waiting for others to agree that they were practicable. .

B )

—Lord Dudley Gordon.
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BUDGETS AND ADMINISTRATION REPORTS

GOVERNMENT OF MADHYA BHARAT BUDGET FOR 1954-55

The following extracts relating to Civil Works have been taken from

the Madhya Bharat Government budget for 1954-55.

1

July 1964

Rs in lakhs
- . Revised Budget
A . g
1 5%1121?;?3 Estimates Estimates
1953-54 1954-55
Civil Works Revenue,
Rents 2.94 1.00 1.35
Ferry Receipts 0.87 0.45 0.50
Receipts from Workshops 0.50 0.10 0.10
Recoveries of expenditure 0.57 0.01 2.51
Miscellaneous 5.87 1.00 1.00
Collection of payment for services rendered — 2.00 —
Transfer from Central Road Fund 0.12 10.50 9.08
Deduct Refunds 0.12 — -
Totul 10.75 15.06 14.54

Civil Works - Expenditure
Original Works

Buildings 12.97 26,19 19.40
Communications 27.36 24.80 10.06
Miscellaneous S 2.01 2.61 2.49
Repairs
Buildings 12.26 12.20 15.20
Communications 39.99 42.03 47.03
Miscellaneous 0.07 0.06 0.06
Tools & Plant 1.28 2.00 1.00
Suspense 2.83 3.60 3.68
Lapses 0.09 - —_—
Provision for Development Schemes
under Five-Year Plan. 35.33 68.80 99.89
Grants-in-aid Contributions etc. 0.08 0.08 0.08
Establishment including Special
establishment for Five-Year Plan 15.56 15.356 17.49
Deduction & Economy cuts. -4.84 -5.06 -10.62
Total Expenditure Civil Works 144.99 192.66 205.75

32
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Expenditure on Communications only.
Revised Estimate Budget Estimate
1953-54 1954-55
Original Works (Ordinary) 24.80 10.05
’ (Five-Year Plan) 42.00 56.90
Repairs 42.03 47.03
Total Expenditure Communications
(Original Works & Repairs) 108.83 113.98

Receipts from Roads

Actuals Revised Estimate Budget Estimate
1952-53 1953-54 1954-55

Receipts under Motor Vehicles Acts 12.00 12.00 12.00

Sales Tax on Motor Spirit

Not available separately.

GOVERNMENT OF MADHYA BHARAT BUDGET 1954-55

(A brief review with reference to Civil Works)

THE total revenue for the year 1954-55
is estimated at Rs 1509.57 lakhs and
the exzpenditure charged to revenue at
Rs 1495.82 lakhs resulting in a budget
surplus of Rs 13.75 lakhs. Revised Esti-
mates for 1953-54 indicate a deficit of
Rs 10.75 lakhs while in 1952-53 (Actuals)
there was a deficit of Rs 45.13 lakhs.

Revenue expenditure on Civil Works
for 1954-55 is estimated at Rs 205.75

lakhs which is about 136 per cent of the
total State revenue. The corresponding
ratios for 1953-54 (Revised Estimate) and
1952-53 (Actuals) are 13.7 per cent and
12.3 per cent respectively.

The budgeted expenditure on Communi-
cations (Original Works and Repairs only)
for 1954-55 is Rs 113.98 lakhs which
works out to 7.6 per cent of the total State
Revenue. The percentage is the same for
previous year’s revised estimate,

TRAFFIC REGULATION
A Rule Published on the Subject

«« When two cars come to an intersection both shall stop and neither
shall proceed until the other has gone.”’

33
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FOR BETTER MAINTENANCE OF YOUR
DIESEL ENGINES

ATOMIDER TESTING PUMP:

The satisfactory running of an ofl
engine is largely dependent upon the
condition of the ‘Atomiser or Atomisers.

We strongly recommend every user
of Ruston or other makes of oil engines

to invest in a Ruston Atomiser Testing
Pump.

CRANKSHAFT ALIGNMENT INDICATOR:

For use in fixing new engines and
perlodical checking of existing installations.

Applicable to any size or make of
engine, whether Horizontal or Vertical,
which has three or more crankshaft
bearings and webs as small as 2'/," apart.

EXHAUST DIAL THERMOMETERS)
]  Made by Messrs. Coley
Thersiometers Uid,, Englan.

HOT-WATER THERMOMETERS:

Made by Messrs. Heath Hicks
& Perken ( Thermomsters ), Ltd,
England.

Ta measure the tempera
ture of Exhaust, Indispensible
for use with multi-cylinder
engines to check proper load
on edch cylinder.

. Supplied with Co-Axial
Stem, if required.

GREAVES COTTON & CO.LTD.

1-FORBES STREET, FORT, BOMBAY.
Branches:

ANMEDABAD © KANPUR © MADRAS ® CALGUTTA

To measure the tempera-
ture of Jacket water accurately.

Please mention this journal when re;lying to adver?ium.nﬁ,
) . v .
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Barber-Greene DITCHERS
For Lowest Cost

Barber

Per Foot of Trench ¥

IN ANY SOIL... ANY TIME OF YEAR

Year-round utility makes B-G Ditchers favorites everywhere. Advanced
features include the exclusive Vertical Boom that permits digging right up
to walks, foundations, other obstructions, leaving no ramp ... the milling

action of the fast moving, closely spaced buckets that cut through coral,
frozen ground, asphalt pavement.

Model 44-C )

Heavy-duty, full crawler mounted. Cuts to
8'3" deep, 24" wide. Adjustable grade in-
dicator. Follow-up scraper. Adjustable spoil
conveyor discharges to either side. Replace-
able digging teeth. Power boom hoist for
instant control of Vertical Boom.

«Runabout

Combination of exclusive Hydra-Crowd and
Fluid Drive transmission offers new operating
advantages. New, curved, reversible insert
teeth last 3 to 5 times longer. Pneumatic tired,
travels at 15 m.p.h. One-man operation.

226-E

Barber-Greene Qverseas, Inc

DISTRIBUTORS OF BARKER? GREENE PRODUCTS MANUFACTURED BY

BARBER-GREFNE COMPANY, AURORA, ILLINOIS, US.A.
KARUER-GREENE OLDING & €O, LTD., FNGLAND

*  BAREER GREENFE CANADA, LTID, CANADA
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MILLARS’

MACHINERY

Concrete Mixers—Tilting and non-Tilting Types.
Asphalt Mixers—for Hot and Cold Mix.

Roller Pan Mixers—for Mortar.

Diaphragm Suction Pumps for effective lift up to 25 ft.

Self-Priming Pumps for handling Seepage at lowest possible cost.
Tower Hoists for speedy construction.

Wellpoint Pumping Equipment for dewatering—the only successful
method of combating running sand.

TIMBER

HARDWOODS - SOFTWOODS - PLYWOODS

MILLAR’S TIMBER & TRADING CO., LTD.

(INCORPORATED IN ENGLAND)
VICTORIA HOUSE, VICTORIA ROAD, BOMBAY-27.

Telephone: 41077 Telegrams: JARRAH
Branches and Agents throughout the World.

Please mention this journal when replying to advertisementa,

vi

“COLFIX"™”

Bitumen Emulsion Ex Stock

Manufactured at Colfix Factory, Tittaghur.

SUITABLE TO LAY

All the year round
For Patch Repairs Ideal Emulsipn

For particulars write to:

Messrs. McLeod & Co., Ltd.

3, Netaji Subhas Road,
CALCUTTA.

Please mention this journal when replying to advertisements.
vii
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THE HINDUSTAN CONSTRUCTION CO. LTD.

CIVIL ENGINEERING CONTRACTORS.

Can undertake constructional works of any magnitude.

Specially :

Railway & Hydro TUNNELS - DAMS for Hydro Electric, lIrrigation
and Water Supply Schemes - Road and Railway Bridges -
Buildings - Docks - Jetties.

ALSO.

Precast & Hindustan ZEISSL PILING - GUNITING - Core DRILLING -
GROUTING - Sewage and Water Purification Works.

Head Office:
Construction House,
Ballard Estate,
Bombay.

Telephone: 26036—Five lines, Telegrams: HINGON

Transport-Communications Monthly Review July 1054

———

]Wma resbuced ...
e G0

® fuel economy sees to that !

In these days of rising prices, the Forward Contral
* Comet-90  strikes a welcome note by helping
to bring road travel costs down. The handicap of

increased taxation on fuel oil is largely offset by
‘EADs 7”[ 56'0”0”}' DR/VE its exceptionally low consumption. Maintenance
and overhaul charges are comparatively light,
thanks to outstanding design and superb craftsman-
ASHOK MOTORS LIMITED ship.  And, of course, there’s always the comfort-

ing fact that Leylands last longer !

PROGRESSIVE MANUFACTURGRS
ENNORE, MADRAS

GANNON, DUNKERLEY & C€O., (MADRAS) LTD.
CIVIL, SANITARY & CONSTRUCTIONAL ENGINEERS
&
Specialists in Design and Construction of R, C. C.

Structures, Bridges, Buildings, Water Supply and
Drainage Schemes, Sanitary Installations etc. . ..

Sole Licensee in South India for the
Italian ‘R’ System of Prestressed Cpncrete.

B
Registered Office: 14, BOAG ROAD, MADRAS-17.

Telephone: 88316 & 88549. Telegrams: “VITOPUS'', Madras.

Please montion this journal when replying to advortisemonta.
viit

“MASTER”?”

SUPER HIGH-SPEED
CONCRETE VIBRATORS

Fitted with Air-cooled Petrol Engines
or Electric Motors

For use on

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

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

AVAlLABLE‘
Sole Agents: EX-STOCK |

INDO-AMERICAN COMMERCE LTD.

I5, PARK STREET, CALCUTTA.16

Telephone: City 5§29 2
Telegram @ ** WESTDAX **

Pleage mention this journal when replying to advertisements. : -
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ARMSTRONG SMITH LIMITED

Specialists in

Construction Plant & Equipment, Workshop Machinery,
Complete Garage Equipment, Portable Electric
Tools, Machine Tools, etc.
“G. F.”” Road Rollers, *Baromix” Concrete

Mixers, * G. F.” Light Dumpers, ** Zephyr"
Portable Conveyors.

GEORGE FOWELL (SALES) LTD.

ARMSTRONG WHITWORTH

(METAL INDUSTRIES) LTD. KUE-KEN )aw and Gyratory Crushers.

Gasoline/Electric High Frequency Internal &

-- WACKER -

External Vibrators, Vibratory Tampers, etc.

B. O. MORRIS LTD. - Morrisflex Flexible Shaft Machines, Rex
Rotary Cutters, Files, Wire Brushes, etc.

C. & E. FEIN, GERMANY - Pneumatic Hammers, Stone (Rock Drilling
Machines), Pipe Cutting Saws, Single and
Multispeed Portable Electric Drills, Grinders,
etc.

S. N. BRIDGES & CO. LTD. - Pipe Dies, Wood Working Machinery, etc.

WELDING SUPPLIES LTD. - *OK’' Welding Plants, Generators, Trans-

formers, Welding Electrodes, Magnetic Crack
- Detectors, Gas Cutting M?’g‘ﬁili“ eS,.

SALES & SERVICE

ARMSTRONG SMIT

Gresham Assurance House,

; Sir Phirozshah Mehta Road,
i Post Box No. 185,

BOMBAY 1

SHALIMAR TAR PRODUCTS P. 0. Box 78 Vi
/g%y (|935) LTD. | CALCUTTA. @b‘) )y 2 N#{g_

6, Lyons Range. Caley tea, Ploase mention this journal wﬁ;n replying' to advertisements,

" MANUFACTURED AND &
SERVICED BY -~;

STG/24

Planse mention this jo . - _xi
u i " .
journal when roplying to advertisements, ) ) N,S lf ® g' 7

xiv
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are available for sale.
Price
Publioations. inclusive of postage, eto.
Rs a. P
1. Volume IX-—Part4—October 1945 3 00
2. Volume IX—Bound—Madras 1945 10 ¢ ¢
3. Volume  X—Part 4—August 1946 3 00
4. Volume XI—Part 4—May 1947 - 3 00
6. Volume XI—Bound—(Parts 3 & 4) 1947 . . 6 0 0
6. Volume XII—Part 2—January 1948 e . 3 00
7. Volume XII—Part 3—April 1948 . . 3 00
8. Volume XII—Part 4—March 1948 . . 3 00
9. Volume XII—Part 5—September 1948 .- 3 00
10. Volume XII—Bound—1947-48 . 12 0 0
11. Volume XIII—Part 1-—December 1948 . 3 0 0
12. Volume XIII—Part 2—January 1949 . 3 00
13. Volume XIII—Part 3—January 1949 . 3 00
14. Volume XIII—Bound—1948-49 .. 11 0 90
15. Volume XIV-—Part 1—September 1949 . 3 00
16. Volume XIV-—Part 2—December 1949 3 0 0
17. Volume XIV-—Part 3—December 1949 . 3 00
18. Volume XIV—Part 4—July 1950 300
19. Volume XIV-—-Bound—1949-50 . 8 0 0
20. Volume XV—Part I—August 1950 300
21. Volume XV—Part2-—November 1950 . . . 3 00
22. Volume XV—Part 3—January 1951 . s 300
23. Volume XV—Part 4—August 1951 . . 3 00
24, Volume XV—Bound—1950-51 . 9 00
25. Volume XVI—Part 2—March 1952 . - 3 00
26. Volume XVI-—Part 3—April 1952 - .- . 300
27. Volume XVI—Part 4—October 1952 . . 300
28. Volume XVI—Bound—1951-52 . 8 0 0
29. Volume XVII—Part 1—December 1952 . 300
30. Volume XVII—Part 2—Jannary 1953 . 3 6 0
31. Volume XVII—-Part 3—January 1953 3 00
32. Volume XVIT—Part 4—December 1953 '3 0 0
33. Volume XVI1I—Part 1-—~Decomber 1953 3 0 0
34, Volume XVIII—Part 2—December 1953 . - . 300
356. Volume XVIII—Part 3—January 1954 - 3 0 0
38. Road Research Bulletin No. 1 5 0 0
37. I R. C. Standard Specifications and Code of Practice for Road Bndges :
in India (1937) 1 8 0
38. Proceedings of the Chief Engineers’ Conference at ngpur on the
Post-war Road Development in India 2 8 O
39. Type Designs for Highway Milestones 0 8 0
40. Route Marker Signs for National Highways s 0 8 0 P ,:‘8
41. Dimensions and Weights of Road-Design Vehicles 0 8 0 Lpac g
42. Recommended Practice for the Location and Layout of roadsxde :
Fuel Filling stations, . . 0 8 Oj posiage

Copies can be had from the Secretary,

INDIAN ROADS CONGRESS,
JAMNAGAR HOUSE, SHAHJAHAN ROAD,

NEW DELHI-2.

Printed by K. 8, Krishnan at The Progresswe Printers, 17, Coral Merchant Btreet, Madras-1, &
REdited and Published by J. Subrahmanyam, Hony. Beoretary, Indisn Roads Congren, Jamnagar House, _
Shabjahan Road, New Delhi-2—800,
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