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Concrete Roads

GIVE LONGEST SERVICE AT LOWEST COST

Concrete roads have a notable
service record the world over.
They provide more economically
the strength and stamina which
are needed in our projected high-
ways and rural roads designed
to serve the vastly increased
traffic of the future.

929 Char Minar Road, Hydenbad (On)

CONCRETE ROADS

s cost less to build than
any other road of equal
load-carrying capacity

cost less to maintain
give long years of service

provide better visibility

<X

ensure greater safety

1949 Great Southern Trunk Road

1948 Coimbatore-Mettupalayam Road
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Make s your Laborilory!

Free Technical Service helps you build better

roads with Stanvac Asphalts

L ET Standard-Vacuum's expert techni-

cians help to solve your roadmaking

problems! Qur well-equipped test labora-
tories will gladly demonstrate — at no
cost to you — how you can use Stanvac
Asphalts to build hard-wearing, long-
lasting, smooth-running roads that will

stand up to all climatic conditions.

This free service exists to help you, so

please take advantage of it. You need

HITACH I electric locomotive

Messrs. Hitachi Ltd., Tokyo, Japan, are one of the
leading manufacturers in the world of electric .
locomotives as also of steam, diesel, diesel-electric ¥

i ‘:] A briquette of paving mix is tested on a
| Hubbard-Field Stability Testing Machine

to determine the shear strength of the
compacted mix

only get in touch with Standard-Vacuum
Oil Company in Bombay, New Delhi,

Calcutta or Madras.

and diesel-hydraulic locos, electric multiple unit
coaches, passenger coaches, wagons, etc.

Other Hitachi products include hydro-electric and
thermal power plant & transformers of the largest
size, H. T. & L. T Switchgear, sub-station equip-
ment, also electric overhead travelling cranes, etc. |

Penetration test determines the hardness of asphalt

i
Sole Agents in India f:ﬁﬂk:l‘s |

William Jacks & Co.Ltd.

Calcutta Bombay Madras
STANDARD-YACUUM OIL COMPANY

4 (Incorporated in the United States of America, the
Liability of the Members of the Company is Limited )

Please mention this journal \:v'hen replying to advertisements. Pleaso mention this journal when replying to advertisements.
ii
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‘Lissapol’

in Concrete Mixes

® Increases workability
@ Has no chemical effect on the mix

@ The strength of the finished concrete
can be improved

® Cement can be saved

For details and free technical advice please write to :

IMPERIAL CHEMICAL INDUSTRIES (INDIA) PRIVATE LTD.
Calcutta - Bombay Madras Kanpur New Delhi

ICG 526

Please mention this journal when replying to advertisements,
iv
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For maximum pvioad—

The LEYLAND ‘COMET’

It's the only 7i-ton payload chassis made in India!

FAMOUS throughout the world for rugged L L e

service over all types of road surface, the 7
Five great models

Sturdy, reliable, economic

Model No, | Wheelbase | Overall é

Leyland ‘Comet’ chassis offers cxceptional
strength, casy handling, low furl and
maintenance costs.

fength

ECOS2. 1R| 13ft 7in. | 22ft. 5in
ECOS2. 2R | 9ft. 10in. | 16{t, 4in
ECOSZ. 4R | 14ft. 8in. | 24ft. Oin
*ECPO2. 1R| 16ft. 11in. | 27ft. 8m
in,

*ECPO2 2R| 14ft. 8in. ] 24ft.

*Passenger models

Main Decalers ;
For Andhra. Assam, Bhopal. Bihar, Kutch, Madhya DPradesh,
Madras, Mysore, Orissa, Travancore-Cochin, Uutar DPradesh,
West Bengal :

George Oakes Private Limited

36 D, Mount Road, Madras 2

For Bombay, Saurashira and Hyderabad :

Automotive Manufacturers Private Ltd.

108 Bazar Ward, Kurla, Bombay
For Delhi, Madhya Bharat, Punjab, Pepsu, Rajasthan, Himachal
Pradesh

Globe Motors Private Limited

Prithvi Mansions, Asaf Ali Road, New Delhi

Ennor, Madras

Please mention this journal when replying to advertisements.
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The amount of traffic which can pass

over a road made with Mexphalte or Shelspra is

enormous and frankly incalculable.

Mexphalte

lasts and lasts and lasts and so does

Shelspra

Please mention this journal when replying to advertisements.
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The Barna Bridge

The Barna Bridge—without collapsable parapets
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BRIDGING INDIA’S RIVERS
THE BARNA BRIDGE, BHOPAL

The Site

HE river Barna, a tributary to the
Narbada, rises in the hilly tract of
Tehsit Golawrganj,  crosses the Bhopal-
Bareli road at mile 35, runs parallel to
the road in hills and emerges into the
pliin arca near Bari through a gorge.
Thereafter it runs parallel to the road for
about 12 miles and  crosses the road and
joins  the Narbada about 9%  miles
below the erossing.  There was no bridge
at cither of the crossings with the result
that the entire fertile valley of Narbada
to the east remained cut off from the west
for tive months in the year.

Several sites between Bari and the con-
fluence of the river with the Narbada
were examined and the site in mile 69
was selectod as the best, Fig. 1.

Hydraulic Data and Waterway

The eatchment arca of the river at the
site of the bridge is 333 sq. miles. The
discharge  caleulated  from  Dicken’s
Formula with the coeflicient of 1,000.
comes to 93,165 cusces. The active channel
in summer is only about 40 ft but in
high tloods water spreads up to half a
mile from the right bank and about two
furlongs from the left bank, The bridge
was, therefore, designed as a submersible

bridge.
1

General Features of Design

The bridge consists of 7 spans of 39 ft
cach centre to centre. The superstructure
is of beam and slab type designed for two
lanes of T. R. C. Class A loading or one
lane of 1. R. C. Class AA loading, which-
ever gave higher stress. The beams rest
on piers of coursed rubble masonry on
well foundations. The working stresses
adopted for conerete and steel are 950 1b
per sq. in. and 18,000 Ih per sq. in. respee-
tively. Wind pressure is taken as 20 1b
per sq. ft. The bridge is designed for a
maximum intensity of pressurc of 3-2
tons per sq. ft. on the soil.

Foundations

Trial borves taken at the site of the
bridge revealed sandy soil to a depth of
about 9 ft overlying a layer of hard
yellow clay of 2 f6 depth. Below the hard
yellow clay layer, clay mixed with gravel
for 39 ft in depth overlying a 10 ft layer
of clay mixed with fine sand was found.
The design provided for two wells of ¢ ft
6 in. diameter on the inside and 10 ft
diameter on the outside with a well cap
2 ft thick to receive the piers and abut-
ments.  This was subsequently changed,
at the request of the contractors, to one
well with 15 ft and 18 {t diameter on the
inside and on the outside respectively
with a 2 ft thick R. C. (1:2: 4) cantile-

3
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vered well cap, The depth to which the
wells were sunk was determined taking
into  consideration the scour  depth
according to Lacey’s Formula.

Vell Kerb

The wells were provided with steel
entting edges and R, ¢ (. kerbs.  The
cutting edges were formed of mild steel
flat 8 in. by % in. welded to 4 in. by 4 in.
by 4 in. angle, bent to correct curvature
(Fig. 2).

Formwork for the kerb was made of
timber. The mix of the concrete was
1:2:4and was compacted by vibration
with immersion vibrators.

Steining

The steining of the wells was of 1:3 16
cement concerete  reinforeed by 58 in.
diameter  verticals, threaded to  kerb
angles and 3 in. diameter horizontal bars
at 2 ft centers (Fig. 2). The concrete was
compacted by vibration.

The steining was raised in 8 ft stages in
two lifts of 4 ft height. Steel shuttering
was used. Bolts, which were subsequently
cut away, were left in the concrete for
supporting the upper lift of shuttering.

Sinking The bed of the river, except
at piers 2 and 3 from the left bank,
remains dry for 8 months. The well kerbs
were laid on the ground at 1 ft above the
water level for all piers except No. 2 and
3 where temporary islands were formed
and kerbs laid. Steining 8 ft high was
cast before starting the sinking.

Sinking to a depth of about 2 ft below

water level was done by manual labour.
For further sinking, 13 cu. yard grabs and
Scotch Derricks were used.

Sinking was comparatively easy and
fast in sandy soil, but as the yellow clay
was approached, sinking hecame difficult.
Dewatering was done, the bed was loosened
by pickaxes and the clay was lifted by
grabs.  On several occasions a rail chisel
had to be used to break up conglomerate
under the cutting edge.

Maximum kentledge for sinking was 100
tons made up of sand bags loaded on
loading platforms of girders.

July 1956

During sinking, all the wells except
those of piers 2 and 4, got slightly tilted.
The tilt was corrected by loading the
higher side, propping the lower side and
putting blocks under the cutting edge on
the lower side.

Wells, sunk to the designed level, were
tested for  preseribed  loading  hefore
plugging. The load applied was made
up of sand bags.  Maximum sinking
after loading was found to be 1 in.
which was considered satisfactory.

After the removal of the test load,
water from the well was pumped out,
the bottom of the well was cleaned and
plugged  with concrete 1:2:4 for a
depth of 3 feet. Conerete was lowered
by buckets utilizing the winch which
was used for dredging.  Where dewater-
ing was not possible, dry mixture 1:2:4
was placed by means of plugging buckets
under water. After two days sand filling
was done under water.  The top 1 ft was
plugged with concrete 1 13 : 6 (Fig. 2),

Piers and Abutments

Piers are constructed in coursed rubble
masonry in cement mortar 1 : 3 and are
4 ft wide at bed block level and 8 ft § in.
wide at capping slab level with a batter
of I in 24 on both sides. They were provi-
ded with R.C.C. cap 2 ft thick on top.

The abutments are 6 in. thicker than
the piers. Short R.C.C. wings were canti-
levered from the top of abutment slab.

Superstructure

The Superstructure consists of three
trough shaped R.C. beams 24 in. deep
connected at the supports by 6 ft wide
diaphragms with a 12-in. thick R. (' slab
on top, Fig. 3 page 6.

The centering for the troughs and the
slab was made of 3/16 in. thick M. S.
plates properly stiffened. Steel girders
were used to support the centering. On
one side the steel girders were inserted
in holes left in the masonry of the piers
below the pier cap, and the other ends
were supported on a cross girder. This
cross girder was supported on wooden
trestles resting on bed blocks of cement
concrete 5 ft by 6 ft 6 in. by 4 in. thick.
These bed blocks were tested at site by
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loading them with sand bags on plat-
forms for the calculated weights horne
by each.

Wedges were used to bring the Center-
ing to designed levels.

The concrete (1:2:4 nominal mix) was
machine mixed and vibrated by rod
vibrator. A 50-50 mixture of Narbada
sand of fineness modulus 2.6, containing
coarse angular grains and Barna coarse
sand was used after laboratory analysis.
(iraded Coarse hard sand stone aggregate
of 3 in. size from a hill 12 miles
away was used. The beams were first
concreted. On the following day, the
surface of the concrete was scraped, neat
cement was applied and the slab was
laid. Cubes of the concrete were tested
for compression.

The main reinforcement of the beams
was welded.  Welding was cconomical.
Random samples of the welds were tested
in laboratory for tension. They gave
good results, none of them breaking at
welds.

Also by employing  welding it
was possible to provide sufficient
space for the concrete round the rein-
forcements. It would have been diffi-
cult to concrete the deck satisfactorily
if reinforcements were to be provided
with the necessary overlaps specially
when bars were available in lengths of
18 ft only.

One end of the slab was firmly anchored
to the pier cap by means of bars and the
other end was kept free.  The space
between the slab and the pier cap for free
end was filled with sanded  bhitumen.
Joints between two slabs were filled with
pre-moulded bitumen, Fig. 4—page 5.

1}-inch  diameter (. 1. Pipes were
embedded in the slab, the top being at
the top of wearing coat and at 5 ft longi-
tudinally and 5 ft cross-wise, to prevent
airlock in the troughs when water just
reaches the bottom of the beams.

The wearing coatis1:2:4 cement
concrete, 3% in. at centre and 2} in. at
sides. This was laid when all the slabs
were completed. Joints in the wearing
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coat were provided with angle iron and
pre-moulded bitumen.

Details of the kerb are shown in Fig. 5
——page 6. Drain holes were kept in the
kerb. Standard collapsible iron railings

) Lay
3 ft high were provided.

Approaches

R.C.C. approach slab, 10 ft long and
12 in. thick, was laid at each end of the
bridge.

Approaches to the bridge are taken in
a gradient of 1in 25, with 40 ft length
from the bridge at level.  The left app-
roach is straight while the vight approach
is aligned in a horizontal curve with a
radius of 800 ft.

Testing the Bridge.

The bridge was tested for Class AA
loading (application of static load of 77
tons at the centre of the span and record-
ing detlections) before opening it to traffic.
The deflections were well within  limits,

Costs

Analysis of the costs of the bridge is

given below.,
Rupees to the
nearest thousand

Foundations 2.06,000
Piers 1 >
Abutments | +2,000
Superstructure 1,52 000
Testing of bridge 5,000
Total Cost 4,035,000

Analysed Costs
Rs

(a) Per running ft of bridge 1,462

(b) Per sq. ft. of carriageway,
excluding footpaths 60

(¢) Per sq. ft. of entire eleva-
tion area enclosed hetween
the line connecting the
lowest part of the founda-
tion and a line connecting
the uppermost points of
superstructure. 35

(d)y Per cu. ft. of bridge from
bottom of foundation to
top of roadway. 1'4/-

Transport-Communications Monthly Review
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ROADS IN LEBANON -

HE Lebanon, a country of 10,500
square kilometers (4049 sq  miles),
with a population of a million and a
half, is situated on the eastern coast of
the Mediterrancan on the borders of the
Orient and the West, and has absorbed
the culture and civilisation of both
worlds.  Owing to its geographical posi-
tion and its topography, it can be regar-
ded as an outstanding example of a

trade and activities of the port, where in
1952 goods unloaded were 1,120,554 tons

Roads for Essential Transport

For goods transport, speedy and econo-
mical communications are essential and
these can only be ensured by means of
roads, since waterways are non-cexistent
and the only railway line over the moun-
tains is narrow gauge (1.05 m, or 3.444 ft)

The coast road, north of Tripoli.

country where the development and
improvement of a road network are
vital to its economy.

The high mountain ranges, traversed
by deep gorges, form a powerful natural
barrier between the eastern neighbouring
countries, which have relatively Hat
terrain, and the Méditerranean, where
there is only a straight, narrow coastal
strip. These tortuous mountains sur-
round one of the few large ports of the
Levant-Beyrouth the prosperity of which
entirely depends on the size and quality
of its land communications. At present
Beyrouth is served by roads which have to
carry a traftic flow corresponding to the

railway  which winds with difficulty
through excessively steep gradients. Over
a distance of 47 km, or 29.187 miles this
railway passes from sea level (15 m or 49.2
ft) at Beyrouth, to 1,487 m. or 4877 ft
at the summit of Dahrel-Baidar, and des-
cends stoeply again to 1,005 m. or 3296 ft
in the Bekaa plain. The gradients range
from a minimum of 5 per cent to a maxi-
mum of 7 per cent and it was found
necessary to adopt rack and pinion gear
in order that the trains could make the
climb. This route serves the sole purpose
of helping to promote tourist traffic.

At the end of World War 11, a Five
Year Plan for major road works was
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drawn up: the greater part of this pro-
gramnie has now been completed, hut still
falls short of present economic require-
ments and the rise in motorised traffic.

The number of motor vehicles has risen
from 14421 on lst January, 1951 to
22,933 on 31st October, 1934, an increase
of 60 per cent in less than four years.
Over the same period, budgetary alloca-
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tions for road works were as follows :

Rs
1951 LL. 9,000,000 (13330000)
1952 6,166,000 ( 8931100)
1953 6,440,000 { 9331000)
1954 8,640,000 (12663500)

Classification of roads is in two catego-
ries : National roads - routes of inter-
national importance-and Regional roads.

The total length of National roads is

10

—
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560 km. or 34776 wmiles, made up of
the following: Coast road: Beyrouth-
Damascus road ; Saida-Merjayoud road :
Chtaura-Baalbeck road; and Chtaura:
Mechgara road.

Regional and Tourist Routes
The Lebanon caters for tourists on a
large scale, with its summer and winter
sports resorts, and a number of roads

DaMAscus

have been built for this purpose.
Owing to the mountainous character of
the country, however, they can only
serve a limited area and towns only 6 km.
or 3.73 miles apart, as the crow flics, are
often linked by roads 40 km. or 24.84
miles in length, as, for example, Reyfoun
and Bikfaya.

(From ¢ Road Internationul’ An Inter-
National Road Federation Publication.)

Transport-Communications Monthly Review
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THE ROAD IN THE LANDSCAPE

Road Functions

Hi primary purpose  of  roads and
highwavs is to provide a svstem of
efficient  traffic channcels. Nevertheless,
there are other important functions also
to be served by the roads. These various
functions need not  bhe  incompatible.
Indeed, their integration—under good
design which takes them alt into account —
is mutuaily beneficial. Roads,inharmony
with the loeal features and treated as part
of a fine landseape, contribnte to the
safety and efficieney of motoring, by over-
coming boredom and fatigue, which are
among the factors leading to negligence
and accidents.

Utility and Amenity

The use and beauty of the roads should
be inter-related, inseparable functions.
Whatever the travellers’ reasons for heing
on the road, he should benefit from its
beauty.  Roads designed to fulfil the
important function of giving pleasure in
addition to their other purposes are a
logical part of man’s effort to control and
improve his environment.

General Aims of Treatment

The landseape of the rowd should be
considered as an integral part of the
country-side from two points of view-—
that of the travetler who sees the road in
perspeetive, and the countryside from
the road, usually at speed, and that of the
observer viewing the road from surroun-
ding land or from the air. There ix no
real conflict, however, hetween  these
apparently  opposite  viewpoints.  The
same broad principles mect both r(‘quiro
ments, though hoth should receive consi-
deration in the siting, construction and
planting of the roads.

Road Safety

The treatment which makes for rvoad
safety through psychological factors also
makes the road a less conspicuous feature
when seen from a distance.  The driver’s

3
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interest is to he kept alert since mono-
tony and repetition make for drowsiness
le (ulmg to accidents: and for the distant
observer, the road should be seen not as
an intrusion cutting the fandscape in half
but as an interesting line oceasionally
visible, vet merging, for the most part,
castly and rmtm.\]l\ intoits surroundings.

Careful blending of the road to its sur-
mumlmm makes for less monotony of
alignment, and the strongeontrasts which
can be given by the planting and houn-
dary 11m1nl(ni help to hold the driver’s
interest and {o break the Hne of the road
scen from afar.

Regard for Existing Features

In cases where the siting of & new road
disregards existing features and under-
lving ground form, planting of the road
verges in the .ltt(‘mpi to coneceal the scar
often merely has the effcet of emphasising
the ugly line.  The attempt fails for the
same reason that unrelated decoration or
ornament applicd to the surface of any
badly designed  structure fails in  its
ohjective,  Superficial adornment masks
but does not conceal underlying form:
and although plant masses in themselves
contribute three-dimensional form, this
is insignificant in relation to the land
forms over which the road passes, and
small compared with the length of its
reaches or vistas.

Long straight cuttings or banks should
be avoided. Where appropriate, planting
should be widely variable so as to form
irregular  pockets while  connecting
smoothly and sympathetically. Generous
drifts of top soil for the establishment
of vegetation should be provided on cut-
tings and embankments,

Speed and Efficiency

German engineers when making  the
later autobahn roads found it advisable
to avoid *““long straights ™ in order to
reduce acceidents which had been nume-
rous on the carliar antobahns., Fasy hori-
zontal curves, well related to vertical
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curves foltowing the indications of the
topography,  give o better appearance
particularly in undulating country such
A% Ours.

“The Fitted Highway "’

Extremely high maximum speeds should
not hecome an overriding eriterion in the
construction.  Nor ix it desirable that
ceconomy of cost should be an overriding
factor.  Yet, if extremes be avoided, it
c¢an be said that cconomy of construction,
safety, good landscape appearance and
reasonable speed are by no means incom-
patible. The fitted highway 7 construe-
tion takes human factors into account,
and being adapted to the configuration of
the district through which it passes,
follows the indications of the contours
closely.  The fitted highway, gently
winding in response to existing forms,
may be slightly longer between two given
points than the inflexible autobahn, but
the former is less costly both in construe-
tion and maintenance than the speedway.

Details of Alignment

The siting of new roads should not
affect the economic use of the land more
than is absolutely necessary. IFrom an
agricultural point of view, roads should
preferably be sited on poor land: there
may be cases where considerable diver-
gence in order to avoid rich farmland,
though making a road longer, would
prevent dislocation of agriculture and
avoid a considerable amount of compen-
sation. The line of demarcation between
different types of land use may often
indicate the best position for a road. For
example, the line hetween forest and
farmliand, or hetween valley farm and
hill pasture, may be pleasingly empha-
sised by the voad.  Where a road divides
a field or a farm into two parts, some
realignment of farm boundaries might be
possible by which a farmer or owner could
be offered additional land on the same
side as the bulk of his land in exchange
for an area separated from it by the road.
When the general position of a river,
stream, or raillway indicates the best
general line for a road to follow, the
different character of the curves, arising,
from their different nature and functioun,
provide interesting variantion and oppor-

1
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tunitics for good planting.  Near towns,
the highway or by-pass may bhecome  the
line of demarcation hetween arban deve-
lopnient on one hand, and open country
or green belt on the other, defining clearly
the limits of the town.

Detail Siting

The detail siting of the roads should be
planned in relation to  existing land
forms and other existing features such as
trees  and hedges,  having regard  not
only to speed of traftie, but also to the
structural relationship between the rond
and its surroundings,  without which no
roand becomes an integral part of  the
landscape.

Parallelism

A narrow strip of central reservation
between two parallel ecarringewavs entails
greater relative maintenance cost and is
unpleasing visually beecause it increases
the number of parallel Tines.  Many such
lines, running interminably in @ wide
ribbon of equal width always create an
unpleasing landscape feature, the more so
in undutating countryside. Mere planting
of the central and outer strips does not
improve the appearance while the lines
remain parallel.

Economy of Separate Alignment

Tn the case of wide roads, separate
alignment of the dual carringeways, with
considerable variations of width of the
central reservation, permits  closer  fit-
ting” of the highway to the contours,
besides reducing parallel fines.  When
the fall of the ground is across the general
direcction of the rvoad, separate align-
ment is cconomical in construction, since
the two roads need not he on the same
level., and much of the fall can be
absorbed in the central green space, to
the great advantage of the landscape.
Existing trees and hedges which might
have to be sacrificed for the sake of
parallel alignment can often be saved if
the two roads are separated, and the new
planting can be more varied and interest-
ing. Headlight glare can thus be avoided
or overcome without the rigid ribbon of
central planting which disfigures so many
of the new roads it is intended to adorn.

. . —
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Variations in Treatment

Wherever possible, the gromnd taken
in for new rvoads should bhe of rresular
shape, so that the boundaries ave nod
exartly paralel with the fine of the road,
Ancequal width of planting ol along the
rosds i 10 any case desirable, variety
being of far greater value, Lelatively
narrow spaces boeside the road mayv be all
that is needed in some cases, and conld
be compensated for by greater width for
impartant planting at another paint for
the sake of contrast. 1t is recognised that
the requirenmcnts of the farms on either
gidc may necessitate parallel boundaries
I some eases, but opportunities  for
breaking the paratlet frequently ocenr
nevertheless) and in some enses, i;'!‘(“.ill(:ivl'
shapes taken in to the roud verge mav
contribute to hetior angles on the el j;um‘n‘r
fields, w0 helping the farm work in those
fields, Fyery such opportunity should he
tuken, ’

Contrast between the Close Screen
and Open View

Emphasis of the houndary, particularly
where it ix paraliel to the road, should be
avoided cxecept, for instance, where the
road runs acvoss flat fand with o clearly
defined rectangular pattern of fields and
hedgerows.  Continugons lengths of bhanks
hedges, or the line of cuttings and em’
bankments, where the fevel of the road
differs sharply from the adjoining conto.
urs, tend to mark the parallel undnty,
Banks and hedges nsually interfere with
the view  of the contry  from  the rondd,
but may serve to o sereen the road from
Toeal inhabitants, Usedd sparingly for the
fatter purpose, or wheve the view from
the road is poor and ihsigniticant, thev
may give interesting varicty, coptensting
well with more open stretehes bounded
only by open or sunk fonees,  In some
CHNeS @I open view  on ohne side iy
contrast pleasingly with a close sereen o
the other, or for short lengths hoth sides
nay be sercencd as g change from open
treatment. The same principle of variety
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applies to hedges contrally placed  bet-
ween duad carrageways,

Guttings and Embankments

Cuttings and steep embankments
which may sometimes he necessary, even
in the eaxe of the fitted highway should
be so madelled that the junction of the
old and new contours on either side do
not run paraliel to the road. The fine
should  be as Iittle marked  as possible,
finishing if feasible with a curve rather
than an angle. Planting then serves to
soften s appearanee,

Prevention of Erosion

Cuttings snd embankments showld be
clothed with vegetation if only to prevent
erosion, thongh such planting may also
serve to link the road to its surroundings.
The growth of plauts in such positions
depends on the gradient of the slope in
refation to the type of rock or soil of
which it is composed. A\ porous or quickly
dryving material will not support, plant
fife at a very steep angle, whereas a soil
retentive of moisture may be able to do
so.  The objective where possible should
be to have o gradient on which top soil
can be retained, so that planting can he
carricd out where necessary.

Retention of Topsoil

Topsoil from the surface to be excava-
tod for new roads, and from all arcas where
fevels are to he altered, should he stripped
and kept separate Trom subsoil, for reause
where regquived on new levels or for road-
side planting,

Public Utility Services

Tt is undesicable that public wtility
sevvices, i permitted, be placed so as to
interfere with the planting of new roads.

1{ From ihe  pamphlet ** The Landscq re
Treatment of Rouds > issued by the Council
Jor the preservation of Rural England. )

RURAL ROADS IN THE US.A.

. There are 3,012,520 miles of rural rouds in the United Siates.
Suety per cent of these roads are paced—the rest are dirt.
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WELDING WITH SPECIAL REFERENCE TO
BRIDGE GIRDERS

by
V. VENRATARAMAYYA

ELDING is a very wide term, as it in-
cludes various processes of joining
metal parts. The physical and metallurgic-
al reactions that take place during welding
are complex but to the engincer, its
application and its advantages over other
methods are of more absorbing interest.
There has been very rapid and phenome-
nal progress in the field of .wcldmg in the
last two decades and welding has pr_oYed
itself a versatile tool both for repairing
and fabricating many kinds of comgonents
and structures. In this brief talk® 1 pro-
pose to deal only with its application to
Railway structures and the rail joints.

On the Railways gas welding, metal
arc welding, resistance welding 1r}cludmg
Flash-butt and Thermit welding are
employed, as each of these processes has
its special advantages in its particular
field. Gas welding is used mostly for
repairing and building up of parts includ-
ing special castings and railway crossings.
Metal arc welding is used more extensively
for fabricating steel work.  All types of
structures including bridgq girders and
railway carriages are fa..bncated by arc
welding. Worn-ou} rallwz},y crossings
and switch rails are also built up by arc
welding. Steel sheets and plates required
for railway carriages are joined together
by resistance seam welding. Flash-butt
welding and Thermit welding are used
mostly for joining the rail ends and
thereby producing long continuous rails.

On the Indian Railways metal arc
welding was introduced as early as 193.6
for strengthening bridge girders. Addi-
tional plates were welded to plate girder
flanges or rolled steel joists to augment
the strength. A number of girders were
strengthened in this manner and given
longer lease of life. A few plate girder
spans were fabricated completely by

welding in 1940.  Since then a number of
plate girders have been fabricated by
welding and also in the case of three
major bridges, the main members of
150 ft truss spans have been built up by
welding, the members being finally con-
nected to the gussets by field riveting.
Many rigid frame portal structures
including foot overbridges have been
built up by welding on the Railways.
The entire stecl work of about 1200 tons
in the roadway and railway floor systems
of Ganga Bridge at Mokameh will be
fabricated by welding.

The main advantages of welding of
structural steel work are the saving in the
weight of steel, quicker production and
less elaborate equipment. The connections
are also neater and there are fewer pockets
where rain water could collect and start
corrosion. In the case of rigid frames and
other indeterminate  structures, the
monolithic action at the joints and
connections is better ensured by welding,
since the joints are casily strengthened and
made rigid by welding. There is not only
no loss of section due to holes as compared
to riveting but when the structures are
designed as monolithic rigid frames, they
require less = material and are more
economical. Welding yields best returns
when the structures are designed as rigid
structures and not when it merely replaces
riveting as a fastening.

The main drawbacks and difficulties of
welded fabrication have been the distor-
tions, stress concentrations, embrittle-
ment of parent material and inspection.
These factors are not of much consequence
in the case of structures subjected to
static loading but they are of utmost
importance in the case of structures such
as Railway Bridge Girders which are sub-
jected to repeated dynamic loading. The

The talk was given at the Central India

Centre of the Institution of Engineers (India).
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fatigue strength of a structure is mate-
rially affected by the presence of stress
concentrations, distortions,. embrittle-
ment of parent metal and slight defects
in welds such as porosity or slag
inclusions. Distortions can be prevented
10 a large extent by careful procedure and
sequence of welding but cannot altogether
be avoided. In Germany where welding
has practically replaced riveting in the
structural fabricating shops, much atten-
tion is given to the sequence of welding.
In important cases, a small Jength lof
prototype structure is huilt up m_ltml y
to decide the best sequence of welding for
minimum distortion. The or('ler of placing
of each small length of weld is noted care-
fully and the order is chapged as required
in order to reduce the distortions to the
minimum. The order or sequence which
was finally found to be the best ox}
the prototype is adopted on the actua

structure.

xperience with the welding of
brgfglzz ;irﬁers has not been entirely satis-
factory. In order to save in the extent
of welding, stiffencrs were fitted on one
side of the web of plate girders. Tt was
found that welding or stiffeners on one
side caused serious distortion of the we}ii
and we are now fitting stitfeners on }:{Jt
sides alternately in the staggered position
to reduce the observed distortions, To
our knowledge, bridge glrders have b'f;f‘;n
fabricated in other countries with stiffe-
ners on one side of the web but oug
fabricators have not been able to contro
the distortion. Some of the welded p]{i,t}e
girders were also found to have negative
camber, due to less attention having been
given to the sequence of welding. In sloml(:
cnses X-Ray examination revealed lac
of penetration of fillet welds.

i Jding it is very important that
th? z;tilzxiv:xftlx(rlxinfize of weld required shouk:
be used and excessive welding does n?
add to the safety. Extra weld tony
increases the distortions and sgx]‘e;ss
concentrations. It is also essential to
ensure that parts being welded are
not permanently restrained  during
welding, to avoid high residual stresses.
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Stress concentrations reduce the fatigue
strength appreciably. Abrupt change of
sections should be avoided, particularty
in the case of welded bridge girders which
are subjected to fatigue loading. 1t can-
not be over-emphasised that welded
design should not be a mere copy of a
riveted design. The welded design should
ensure that the stress lines flow uniformly
without clustering or concentrating at

certain points if fatigue fractures are to
be avoided.

Inspection of finished welds has been a
difficult problem. There is no simple
reliable means of testing the welds.
Radiographic examination or supersonic
examination will show the internal defects
but their application requires extensive
experience.  The interpretation of the
radiographs and the question as to what
defects as revealed by the radiographs
could be permitted has been somewhat
baflling. The Inspection Directorate of
the Director General of Supply and
Disposals  have obtained a portable
X-Ray equipment for examination of
welds and it is operated by the Alipore
Test House. In the last few years a
number of welds have been X-Rayed and
considerable experience has been gained
in the interpretation of radiographs.

Radiographic examination will not
by itself ensure sound welding through-
out the job, since it is not practicable
to test all the welds. Only careful plan-
ning, adequate training of welders,
proper sequence and control of welding
positions can produce satisfactory weld-
ing. Suitable fixtures and jig work which
will enable the welds to be made from a
convenient position of the welder will
also help in producing good quality work,
It is to be hoped that our fabricators
with their experience in welding will
inspire confidence in welded structures
and before long welding will entirely
replace riveting in shops.

(With the kind permission of the Insti-
tution of Engineers India).
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SITE INVESTIGATION

ITE investigation is a necessary preli-

minary to any engineering project, the
bject being to obtain information about
he nature and properties of the various
pes of soil in the region likely to be
fiected by the proposed work. The scale
f the investigation obviously depends on
e magnitude and importance of the
roject. While as a general rule it may
e said that money expended on site
vestigation is money well spent, the
uestion of economics must not be over-

oked.

In deciding upon the depth to which
e investigation should be carried, de-
iled information from geological survey
anizations, which exist in most
antries, is very useful. The chief point
to estimate the depth of soil which will
appreciably affected by the applied
ads, and this depends upon the extent
the loaded area. According to the
ncept of the bulb of pressure, at a depth
1} times the breadth of the foundation
e increase of pressure is approximately
o-fifth of the contact pressure of the soil
mediately under the base of the struc-
re. For road construction, since the
ads are applied on comparatively small
eas, it is generally only necessary to go
wn & few feet below the formation.

For shallow investigations the excava-
on of test pits is the most satisfactory
ethod ; the soil can be examined visually
4 samples are easily taken for testing.
or depths more than a few feet timbering
usually necessary and groundwater may
encountered; hence the use of bore holes
omes more economical. In soft soils
hand-operated post-hole auger can be
d for depths up to 20 ft. For greater
ths well-boring apparatus is required.

les of loose material brought up
m the bore-holes at various depths are
d for identification and classification,
in cohesive soil undisturbed samples
taken by forcingin a thin-walled tube
h o detachable cutting edge. The
with its contents is withdrawn from

16

the hole, the cutting nose and driving cap
are replaced by solid caps, and the sample
isextruded from the ready for conveyance
to the laboratory. When required for
testing, the soil sample is extrm'ie(l froml
the tube by means of a screw jack, ant
specimens are cut from it for the various
tests required.

For shear strength tests in the uncon-
fined and triaxial compression apparatus
smaller sampling tubes, 6 in. long by
1} in. internal diameter, are used from
which the test specimens, 3 in. long, ar¢
cut. FEven though the walls are made as
thin as possible for adequate strength,
the volume of soil displaced is quite
appreciable. This fact, as well as the
friction produced during driving and the
subsequent ejection of the sample, means
that the soil cannot be entirely undistur-
bed. By using well-designed sampling tubes
with clean and well-greased surfaces and
with careful handling the disturbance
can be reduced to a minimum, and except
for certain types of < sensitive” clay,
the normal method of sampling appears
to be satisfactory. The provision of
undisturbed samples of sandy soil, _W‘th
little or no cohesion, presents consider-
able difficulty, but some ingenious devices
have been made which extract samples
with a minimum of disturbance to the
soil structure.

Penetration tests are sometimes us'ed
to assess the variation in soil properties
with depth. A penetration test does n_ot
give a direct measure of soil properties
such as shear strength or compressibility,
for the penetration resistance is probably
a function of both. By correlation with
direct tests, however, comparative da,tza
can be obtained. An example of a static
penetration test is the Dutch deep sound-
ing apparatus.  This consists of a
cone at the end of s rod which iS
guided in a steel tube. The tube Iis

(Continued on page 22)
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HERE AND THERE

1. FINANCIAL AID FOR ROAD RESEARCH SCHEMES

r a view to promote, guide,
&.nd X)_I(')[;ginate road research in India,
he (ouncil of Scientific & Industrial
Resegrch have constituted a Cog)mlttee,
“Roaq Research Committee .  The
unctjons  ©of the Road Research

‘Ommittee are -
5 To advise the Council of Scien-
! tific & Industrial Research on
road research problems.
To initiate and foster road
rescarch in India and recommend
tl;e financial  grants  when
necessary.
To help co-ordinate road re-

ii)

11i) soarch under various auspices in
the country.

. To make a survey of the present

) knowledge on the subject, take

stock of the research work done
in the country on it and formu-
Jate planned programme of
research for the advancement of
knowledge or the application of

quch knowledge to problems of

national or industrial impor-
tance to India.

v) To watch the progress of work
of the specific schemes which
might be taken directly under
the auspices of the Committee.
The Council is willing to give
financial assistance for various
rescarch projects.

Investigators in the engineering
departments in the States or the
Central Government, engineering colle-
ges, research laboratories are eligible
to take advantage of the financial assis-
tance. Applications in prescribed form
are to be sent to the Secretary, Road
Research  Committee, Central Road
Research Institute, Okhla, Delhi. The
schemes will be considered by the Road
Research Committee, who will recom-
mend to the Council of Scientific &
Industrial Research for sanction of the
grants.  Application forms can be
obtained from the Secretary, Road
Research Committee.

2. MERITS OF PUBLIC WORKS

ng the merits of a public
elative merits of various
the basic criterion is the
or ‘community value’ of
The measurement of use-
" difficult matter and, unless
vestigation of all aspects
is made, a pronouncement

! ess is apt to be arbitrary.
02 ti};e’;l;erf:il; that the objective or

objectjyes of the projects also be clearly
i
and cOncisely deﬁned.

@ I\ assessi
work or the T
publlc “y()[‘k39
‘ usefy]ness ’
each project

an adequate in
of the projects

gsess the * desirability > of
a ;;‘of’r‘te;,fg zave a‘ba.sis for ,determip-
ing J?t‘; ¢ community value,”  certain
fm’lda,inental critena, can b_e applied.
Thus 1o be desirable’ a project should
be technically sound, economically justi-

fiable, and socially desirable and accept-
able.

These criteria will enable a general
comparison to be made not only between
public works of the same kind but also
between different kinds of public works,
and will provide the basis for determin-
ing the desirable priority of projects.

To assess fulfilment of these require-
ments involves a careful analysis and
weighing of the results of all investiga-

tions made in relation to the j
and its problems, project

(From *The Surveyor and Municipal

d C ; ’
(11356.) ounty Engineer,” 1Ith February,




Transport-Communications Monthly Review

July 1956

3. LOSS OF BUSINESS DUE TO ROAD REPAIRS—COURT RULING

@ A State highway department, acting
through a private contractor, may cons-
truct highway and close streets with
city’s permission. This ruling was given
by the Court of Civil Appeals of Texas in
the U.S.A. Any inconvenience or damage
that adjoining or abutting property own-
ers may suffer from these temporary obs-
tructions must be endured without legal
relief, unless lacking authority the con-
tractor interferes with highway, or he
prolongs the work unduly.

A  merchant sued contractor and
city for damages occasioned by loss

of business stemming from unrea-
sonable delay in completing a street-
paving job in front of his store. The
roadbuilding firm was constructing a
two-mile section when a nearby river
rose to record-breaking heights. Under
the circumstances, testified the State
Highway Department, there was no
unreasonable delay in the contractor’s
work. Higher tribunal, concurring in
this view, reversed District Court’s
decision against the contractor.

(From ‘¢ Roads and Streets,” January,

1956).

4. 3750-MILE HIGHWAY IN SOUTH EASTERN EUROPE

@® AN ambitious plan to complete a
3,750 mile highway to encircle southern
Europe was recently discussed by repre-
sentatives of the four countries to parti-
cipate - Greece, Italy, Turkey and Yugo-
slavia.

The discussions were held under aus-
pices of the United Naations Economic
Commission for Burope at Geneva. The
completed  highway would greatly

enhance the tourist potential of the
region, which is rich in historic and
cultural interest, while contributing to
the development of international trade.

Three major gaps in the highway
circle are at the Greek-Turkish frontier ;
between Belgrade and the Greek border,
and between Patras and Brindisi.

(From ¢ World Construction, ” April,
1956).

5. CURING OF CONCRETE BY ELECTRICITY

@® ELECTRO-CURING of concrete will
reduce appreciably dislocation of traffic
while concreting of roads is in progress,
according to the Indian TInstitute of
Science, Bangalore.

Instead of roads being blocked for
weeks together it would be sufficient to
hold up the traffic only for 24 hours if
this method was adopted. The process
will not be very costly.

Experiments conducted at the Institute
have revealed that passing alternate cur-
rent for 24 hours through freshly placed
concrete gives it as much strength as is
normally obtained by curing concrete
under water for seven days. Concrete
after electro-curing can be further cured
under water or by mere exposure to air.

(From ¢ Hindustan Times,’ New Delhi,
12-—3—1956).

6. NEW KIND OF BRICK

Indian Engineers’ Approval

® AN engineer in the University of
Louisiana has found a way of making a
new kind of hrick—with a mixture of dirt,
asphalt and rice hulls. He said farmers
in rice-growing areas that have the raw
material at hand could make their own
bricks easily and build their own homes.

His formula : Mix the ashes of burned
rice hulls, emulgsified with asphalt and

plain dirt, add water, stir, and pour into
forms. When the material is dried, the
best bricks are to hand.

The Louisiana Civil Defence Director,
who tested the bricks during atomic fall-
out experiments said that the bricks held
up very well.

(From ¢ The Statesman,”’ dated April 23,
1956.)
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7. ROTARIES

@ IF ROTARIES are small, they cause a
build-up of traffic and breed as much impo-
tence as do traffic light signals; in addition
they create the unfortunate situation that
vehicles meet one another almost at right
angles on the rotary. The essence of a
good rotary is easy weaving. Generally
speaking, a large rotary is preferable to a
traffic light control on the openroad, even

if the distance traversed is increased, as
it enables traffic to keep moving.

The Specifications and Standards
Committee of the Indian Roads Congress
have laid down desirable standards for
rotaries under Indian conditions. These
have been published as Paper No. 178 in
the Journal of the Indian Roads Congress,
Volume XIX-Part 3, June, 1955,

8. CARPETS WITH AGGREGATE OF -IN. MAXIMUM SIZE

@® THE most popular type of bitumen-
macadam or tarmacadam carpet has
aggregate of }-in. size. In the experi-
ment with granite carpets in Aylestone
Road, Leicester the carpets containing
2-in. aggregate are now, after four yecars,
in a good condition over as wide a
range of compositions and are marked
by a pleasing and wuniform surface
texture.

In the experimental gravel-tar carpets
laid in 1952, the carpets made with $-in,
gravel are in better condition and are

considerably more uniform in surface
texture than those with 3-in. gravol.

The use of a smaller aggregate should
frequently lead to a saving of material ;
it may be laid more thinly, and a more
uniform surface is usually obtained which
might be expected to give a greater
durability. The finer texture given by
the smaller aggregate is particularly
attractive for use on roads in residential
areas.

(From ‘ Road Research Report, 13953,’
Road Research Laboratory, England).

9. RUBBER LEVEL CROSSING

@® AKRON, Ohio, the rubber centre of
the world, now has the first rubber rail-
road crossing in the world.

Engineers prediect that the rubber
installation will eliminate one of the

major irritations of motorists and will
prove a boon to railroads through greatly
reduced maintenance expense.

(The Highway Magazine, Highway
Research Abstracts, April, 1955).

10. PLASTIC OVERCOATS FOR TRAFFIC SIGNS

A new technique of covering the
posts of traffic signs with a protective
plastic sleeving, which, it is stated, is
unaffected by weather and any oil, acid,
or alkali splashed on by passing vehicles,
has been developed. Excluding air and
water from the post down to below ground
level, where corrosion is most likely,
says the report, tests have shown that the

sleeving—which can be fitted to installed
traftic signs—will keep the posts new in
condition and appearance without atten-
tion for an almost indefinite period. The
risk of colour change or hair-cracking has
been obviated, it is added.

(From * The Surveyor and Municipal and
County Engineer,’ 5th May, 1956.)
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ABSTRACTS

FACTORS INFLUENCING TRA-
VEL PATTERNS. BULLETIN 119
OF THE HIGHWAY RESEARCH
BOARD WASHINGTON, D. C.

HIS bulletin contains five papers pre-
sented at the Thirty-Fourth Annual
Meeting of the Highway Research Board,
held in Washington, D. C. in January
1955.

The Paper, ¢ Trends in Traffic Diver-
sion on Edens Expressway”, by W.J.
Mortimer, is based on data collected in
a road interview survey made in 1950,
before the Edens Expressway had been
opened to traffic, and a similar follow up
survey made in 1954,

The Paper, * Objective and Subjective
Correlates of Expressway Use”, by
E. W. Campbell and R. S. McCargar, dis-
cusses a method for assigning traffic to a
proposed expressway network in the
Detroit Metropolitan Area.

The Paper, *Induced Traffic on
Chesapeake Bay Bridge”, by E. W.
Bunting, analyses, the origin and desti-
pation data collected annually at
both the bridge and the ferry, which it
replaced.

The Paper, ¢ Intra-city Traffic Move-
ments ”’, by F. H. Wynn, presents an
analysis of data from 20 post-war origin
and destination surveys, sponsored
to discover the characteristics of urban
travel that are common to all commu-
nities.

The Paper, ¢ Evaluation of Intercity-
Travel Desire ’, by Willa Mylroie, dis-
cusses the development, use, and limita-
tions of a mathematical formula for
measuring the relative desire and travel
between cities in the State of Washing-
ton.

STATISTICAL ANALYSIS OF
HIGHWAY ACCIDENTS. BULLETIN
117 OF THE HIGHWAY RESEARCH
BOARD WASHINGTON, D. C.

THIS bulletin contains two papers. The

first, < Accidents Versus Width of
Paved Shoulders on California Two-Lane
Tangents-1951 and 1952, by D. M.
Belmont, is based on the statistical
analysis of 771 injury accidents which
occurred in 1,122 road sections eachl
mile in length. The roads were in rural
areas, with 55 m.p.h. nominal speed limits,
and with no substantial roadside develop-
ment. The roads had paved or treated
shoulders, bordered with not more than
one foot of untreated or soft shoulders,
as an average for the section. It was
found that the accident rate tended to
increage with shoulder width, except at
traffic volumes below about 2,000 vehicles
per day when the trend may be reversed.

The second paper, ¢ Application of
Statistical Quality Control Techniques to
the Analysis of Highway-Accident Data”,
is by M. Norden, Orlansky, and H. Jacobs.
This Paper reviews current techniques
for the study of accidents and points
out their advantages and disadvantages.
The Authors then present the develop-
ment of statistical control techniques,
together with the results of a pilot
application of these techniques to an
actual highway situation.

DRIVER BEHAVIOUR AS AFFEC-
TED BY OBJECTS ON HIGHWAY
?;ISCS)ULDERS’ Public Roads, June,

SHOULDERS along a highway are need-

ed for several reasons. They add
to the comfort of the drivers and in
crease safety. Wide shoulders provide a
storage space outside the traffic lanes for
disabled vehicles and for short-time
parking of vehicles as may be desired by
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drivers. They also serve as a space to
avoid an accident in case of emergency.

It is generally believed that vehicles
standing along the travelled way of a
highway either by choice of the drivers
or due to mechanical failure influence
the behaviour of vehicles on the highway.

In this study vehicle speeds and place-
ments were recorded on two-lane high-
ways carrying light to moderate traffic
and a four-lane divided highway carrying
volumes as high as 3,400 vehicles per
hour in one direction.

The study of four-lane operations was
conducted on the section of a road which
had two 12-foot lanes in each direction
of portland cement concrete with shoul-
ders 10 feet wide. A 30-foot grass median
separates the vehicles travellng in the
opposing directions. The posted speed
limit at this location is 50 miles per hour
for passenger cars and 45 miles per hour
for trucks.

The speeds and transverse positions of
vehicles were first recorded at all locations
under normal conditions, that is, with the
shoulders clear of any object. Similar
data were then recorded with the objects
placed on the shoulder at various distan-
ces from the pavement edge. The objects
placed on the shoulder included a passenger
car, o highway maintenance truck, and a
barricade. Studies were conducted with
each of these objects placed at the pave-
ment edge, 3feet from the edge, and 6 feet
from the edge. Data were recorded during
a period of 3 hours for cach condition
at cach location. Driver behaviour data
were thus obtained for nine different
conditions in addition to the normal con-
dition at each study location. The data
for normal conditions were used as a base
to determine theeffect on driver behaviour
of each of the several objects placed on
the shoulder. These data cannot be used,
however, to compare driver behaviour on
various surface widths, because design
elements and traffic conditions were not
the same at the different locations includ-
ed in this study.

From this study it may be concluded
that :

1. Vehicle speeds were not affected
significantly by objects on the shoulder
during light to moderate traffic volumes.
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2. Objects parked on one shoulder
affected the lateral position of anly those
vehicles travelling in the lane adjacent to
the occupied shoulder. The effect was
greatest when the object on the shoulder
was at the pavement edge, and diminished
rapidly with an increase in the distance of
the object from the edge of the pavement.

3. The narrower the pavement, the
greater was the shift of traflic away from
the object on the shoulder. On a two-lane
highway with a 16-foot surface, the shift
was 3.3 feet, and on one with a 24-foot
surface the shift was 1.8 feet.

4, A car, truck, or barricade on the
shoulder had about the same effect on the
lateral positions of vehicles on two-lane
highways. On the four-lane highway a
truck had about the same effect as a car,
but a barricade caused a lateral move-
ment about one-half as great as that
caused by a car or truck.

EFFECTS OF CHLORINATION AND
MICRO-ORGANISMS AND CONSTI-
TUENTS OF ASPHALTS-BULLETIN
118, HIGHWAY RESEARCH BOARD,
WASHINGTON, D. C.

HIS bulletin contains three Papers

presented at the Thirty-Fourth

Annual Meeting of the Highway Research
Board in January, 1956.

1. < Effect of Chlorination on Oxidiza-
bility of Road Agphalts”’, describes some
of the physical and chemical effects of
direct chlorination on road building
asphalts. Laboratory experiments indi-
cate that the oxidizability of the asphalt
may be materially reduced by treatment
with chlorine.

2. ¢ Constitution and Characteristics
of Paving Asphalts”’, contains results of
analysis with asphalts of various com-
position and derivation, and defines and
correlates the constitution and funda-
mental character of asphalts in a manner
significant to their use in highway pave-
ments.

3. “ Action of Micro organisms on
Petroleum-Asphalt Fractions”, discusses
a new conception of asphalt oxidation in
old bituminous surfaces. Tables are in-
cluded for petroleum engineers interested
in the analysis of asphalts.
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THE STRAIN GAUGE PRIMER by
C. C. Perry and H. R. Lissner, McGraw-
Hill Book Company, New York, 1955.

TRAIN is a fundamental engineering
phenomenon. This book deals with

the measurement of this fundamental
engineering phenomenon by the use of
strain gauges. Chapter I gives history
of the growth and development of the

July 1956

strain measurement. Chapter IT deals
with  the bonded wire resistance
strain gauge, its manufacture, and
operating characteristics. Chapter III
gives detailed instructions for the proper
bonding of strain gauges under condi-
tions which are generally met with.
Also, the use of strain gauges for measu-
ring loads, forces, pressures, etc., is
dealt with in detail.

(Continued from page 16)

forced into the soil by means of a jack,
carrying with it the cone ; then the cone
is pushed down ahead of the tube. The
resistance of the soil to penetrate by the
cone alone and that of the tube and cone
together are measured, and thus the point
bearing resistance and the frictional
resistance can be separated. In this way
the bearing capacity of piles driven to
various depths can be estimated. This
method is used extensively in Holland

and Belgium, where conditions are parti-
cularly suitable. In other forms of pene-
tration test the dynamic resistance Is
measured, for example, the number of
blows of a specified magnitude required to
cause a certain penetration. The results
of such penetration tests must obviously
be applied empirically.

(From an article < An Elementary Intro-
duction to Soil Mechanics ”’ by P.L. Capper.
Engineering, September 9, 1955).

WHAT 1S IT THAT GOES TO CREATE A WORK OF ART?

Our unconscious being is that within us which is most fized and most
permanent ; in everything emanating from it there is something constant
invariable that is found in all that comes from the same creator. This
it is that constitutes his style, the expression of his responsibility. Style
and the power to move the minds of others are the reflections of the
creative emotion, in whatever way it expresses itself. Whatever be the
inherent value and the particular nature of the ideal pursued, whether
the result be a work of art will depend only on the human and moral

Sfactors placed at the service of this ideal.

-FREYSSINET
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SELECTED RECENT LITERATURE IN ENGINEERING JOURNALS

1. GENERAL

1. Photogrammetric Surveying ;
Indian Butlder, Vol. 3, No. 2, Febru-
ary 1955, pp. 3-7 & 35.

2. Studies in Engineering Hydrology
(Symposium); The Journal of the
Institution of Engineers, Australia,
Vol. 26, No. 1071, October-November
1954, pp. 217-260.

(a) The Estimation of Maximum
Possible Precipitation; N. B.
LoverT, p. 217.

(b) The Derivation of Infiltration
Indices under Australian Con-
ditions ; E. M. LAURENSON, p 225.

(c¢) An Automatic Integrator for
the Calculation of Excess Rain-
fall; J. R. LEarNMonTH, p. 230.

(d) Development of Unit Hydro-
graphs under  Australian
Conditions ; P.H. FErETE, p. 234.

(¢) The Derivation and Synthesis
of the Unit Hydrograph When
Rainfall Records are Inade-
quate ; T. D. EaLin, p. 239,

(fy Some Recent Advances in
Hydrologic Physics; J. R.
PHIiLIP, p. 255.

(z) Discussion and Communica-
tions ; L. B. LovEeTT, p. 260.

3. The Modern Road in the Lands-
cape; H. B. BARKER, Wegen, Vol.
29, No. 1, January 1955, pp. 15-17
(in Dutch).

4. The Functions and Place of a
Materials Engineer in Highway
Engineering; E. W. W. RicHARDS
and F. N. SparkEs, The Journal of
the Institution of Highway Engineers,
Vol. I1II, No. 5, January 1955,
pp. 9-30.
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6.

10.

11.

12.

The Brussel-Ostend Autobahn;
HaNs ScHAR, Strasse und Verker,
Vol. 41, No. 1, January 1955, pp.
11-12 (in German).

The Belgium Road Pavements;
E. Brurtin, Strasse und Verkehr,
Vol. 41, No.1, January 1955, pp. 13-14
(in German).

On the Equipment and Location of
American Through Roads; Part 11,
Dr. WEHNER, Strasse und Autobahn,
Vol. 5, No. 12, December 1954,
pp. 408-411 (in German).

The Construction of the North
Road in Flensburg District (Ger-
many); EricH Kross, Strasse und
Autobakn, Vol. 5, No. 12, December
54, pp. 393-399 (in German).

The Lateral Stability of Shingle
Beaches; J. W. HovrLe and
G. T. Kinc, The Journal of the
Institution of Municipal Engineers,
Vol. 81, No. 8, February 19535, pp.
357-368.

Recent Developments in Main
Drainage; Jouxn T. CALVERT, The
Journal of the Institution of Munici-
pal Engineers, Vol. 81, No. 8, Febru-
ary 1955, pp. 369-375.

How to use Calcium Chloride for
ice Control on Highways; Roads
and Engineering Construc'ion, January
1955, pp. 87, 88, 90, 92 & 96.

Contribution on the Defence of
Coas;s, General Problems ; Drey-
Fous-Dacas, Annales des Ponts et
Chausses, Vol. 125, No. 1, January-
February 1955, pp. 17-45 (in
French).
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13. The Storm Water Drainage Chan-
nel of the ¢ LeCady’ Torrent at
Vernot-Les-Bains ; JaAcques Roux,
Annales des Ponts et Chausses, Vol.
125, No. 1, January-February 1955,

pp. 47-66 (in French).

14. The Casablanca-Rabat Highway ;
P. Maruis, Travauz, Vol. 39, No. 238,
February 1955, pp. 53-64 (in French).

15. A Survey of Road Development in
Recent Years ; DoucLas M. CLARKE,
Transport and Communications Review,
United Nations, Vol. VII, No. 4,

October-December 1954, pp. 21-31.

16. Organising Research for the Small

Firm,

Using Technical College

Facilities ; Engineering, Vol. 179,

4645, February 4, 1955, p. 132.

17. Problems of Maintenance of Port
Structures ; D. BARTINGS, New Zea-
land Engineering, Vol. 10, No. 1,

January 1955, pp. 22-25.

18. Organization for

Metropolitan

Traffic and Transportation Plann-
ing ; CHArRLES A. BLESSING, Proceed-
ings American Society of Civil Engi-
neers, Vol. 81, Separate 602, January

1955.

19. The Planning and Installation of
a Laboratory, Providing a Wide
Range of Engineering Services;
Engineering, Vol. 179, No. 4646,

February 11, 1955, pp. 173-174.

920. Growth Retarders
Verges — The Use of

for Roadside
Maleic

Hydrazide ; Roads and Road Construc-
tion, Vol. 33, No. 386, February 1955,

pp. 34-37.

21. Salt Treatment of Snow-Covered
Roads; Tuomas VICKERS, The Sur-
veyor, Vol. CXIV, No. 3286, February

26, 1955, pp. 189-190.

922. 15 Years Rural Freeway Construc-
tion; Warrer HopeL, Traffic Engi-
neering, Vol. 25, No. 4, January 1955,

pp. 143-149.
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Chemicals for Ice and Snow Remo-
val; Belter Roads, Vol. 24, No. 12,
December 1954, p. 34.

Economic Considerations Relating
to Priority of Public Works;
W. D. CHapMAN, The Journal of the
Institution of Engineers, Australia,
Vo!l. 26, No. 12, December 1954, pp.
293-296.

Providing Transport in Under-
developed Regions—Relation of
Demands to Resources ; E. R. Hox-
DELINK, Modern Transport, Vol.
LXXI1I, No. 1876, March 12, 1955,
prp- 3 & 30.

Some Considerations of Airfield
Pavement Design; GaMEs AsToN
SkiNNER and FreEperiock Rovawn
MARTIN, Proceedings of the Institution
of Civil Engineers, Airport Paper 26,
Part I1, Vol. 41, February 1955, No.
1, pp. 55-118.

Information on Low Cost Roads in
British Colonies and Protecto-
rates; C. F. ARMSTRONG, Roads and
Road Construction, Vol. 33, No. 387,
March 1955, pp. 77-80.

Camber in Bridge Stringers Due
to Vertical Curve; Harorp Kin-
BALL, Civil Engineering.

German Standard—Painting of
Steelwork—Standard—Draft—DIN
55928; Der Bauingenteur, Vol. 30,
No. 12, December 1955, pp. 449-451
(in German).

German Standards—Painting of
Steelwork—Standard—Draft—DIN
55928 Explanation; H. O. KoLix
and G. EHLERS, Der Bauingenieur,
Vol. 30, No. 12, December 1955,
pp. 451-452 (in German).

Road Construction and Road
Users; Jean-Louis BIERRNANa,
Strasse und Verkehr, Vol. 41, No. 13,
December 1955, pp. 532-538 (in Ger-
man).
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ADDITIONS TO THE LIBRARY

. Snow Drifting and the use of Snow

Fences, H. Li, D. Pugh and
W. 1. J. Price, Road Research
Laboratory, Middlesex (England) .

. Current Road Problems—No. 9-2R

Second Revision. Highway Research
Board, 2101, Constitution Avenue,
Washington 25 D.C.

. Transactions — American Society

of Civil Engineers, Volume 118,
1953, American Society of Civil
Engineers, New York.

. Transactions of the Engg. Associa-

tion of Ceylon for 1953, Part 1,
Papers to be read at the annual
Conference 12, 13 & 14th Nov. 1953,
The Engineering Association of
Ceylon, P. W. Office, Colombo.

. Lining Canals and Reservoirs to

reduce Conveyance Losses, Circular
No. 129, 1952, C. W. Lauritzen,
0. W. Israelseu & W. W. Rasmussen,
Agricultural Experiment Station,
Utah State Agricultural College,
Logan (U. 8. A)), Utah.

. Butyl Fabrics as Canal Lining

Materials, Bulletin No. 363, Oct.,
1953, C. W. Lauritzen & W. H. Peter-
son, Agricultural Experiment Sta-
tion, Utah State Agricultural College,
Logan (U. S. A.) Utah.

. The Rheology of Non-Aqueous

Suspensions — Road Research
Technical Paper No 28, 1954,
Road Research Laboratory, Har-
mondsworth, Middlesex.

. Bituminous Surfacings Made by

the Wet-Aggregate (Hydrated
Lime) Process, Road Research
Road Note No. 16, Road Research
Laboratory, Harmondsworth, Mid-
dlesex, U. K.
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13.

14.

15.
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)S CONGRESS

W
Publications of the Road
Laboratory, January

Research
1953-June 1953 (Revised), Road

Research Laboratory, Harmends-

worth, Middlesex, U. K.

Salt Treatment of Snow and Ice on
Roads, Road Research Road Note
No. 18 (Superseding Road Note
No. 2), Road Research Laboratory,
Harmondsworth, Middlesex, U. K.

Some Research On Bituminous
Materials at the Road Research
Laboratory, Great Britain, Report
24, 1953. A. R. Lee, Statens
Vaginstitut, Stockholm.

An Investigation to determine the
possible use of ‘“ Grinding Sludge”’
in Concrete Note No. RN/1712/
ADMcC, March 1952, A D. Mec-
Cubbin, Statens Vaginstitut, Stock-
holm.

The Estimation of the Vertical
Moisture Distribution with Depth
in unsaturated Cohesive Soils, Note
No. RN;1709/JDC., D.C., March
1952. J. D. Coleman & D. Croney,
Statens Vaginstitut, Stockholm.

The Meeting Beams of Headlights,
Effects of Deterioration & Misaim,
Reprinted from Trans. Illum. Eng,
Soc. London, Vol. XVIII, No. 8.
1953, pp. 207-220, A. J. Hariss,
Road Research Laboratory, Harmon-
dsworth, Middlesex, U. K.

A Survey of Vehicle Headlights,
V.J. Jehu, Road Research Laboratory,
Harmondsworth, Middlesex, U. K.
Alcohol and Road Accidents in
1951, Brit. J. Addict, 1953, 50 (1),
67-83, Grace 0. Jeffcoate, Road

Research Laborator Harmonds-
worth, Middlesex. yblm- °
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17. The Technique of Surface-Dress-
ing with Tar, A.R.Lee & G. H.
Fuidge, British Road Tar Associa-
tion, 9 Harby St., London, W. 1.

18. A Survey of British Roads. British
Road Federation, London.

19. Central Water and Power Research
Station, Poona, Annual Report
(Technical), 1950, Research Publi-
cation No. 19, Central Water and
Power Research Station, Poona.

20. Frost Action in Roads and Air
Fields, A Review of the Literature
1765-1951, HRB special Report
No. 1, Publication No. 211, Highway
Research Board, 2101, Constitution
Ave., Washington-25, D, C.

21. Frost Action in Soils, A Sympo-
sium. Special Report, No. 2,
Highway Research Board, 2101, Con-
stitution Ave., Washington-25, D. C.

22. Channelization the Design of High-
way Intersections at Grade
Special Report, No. 5, 1952, High-
way Research Board, 2101, Constitu-
tion Ave., Washington-25, D, C.

23. Investigation of Wind Forces on
Highway Bridges, Special Report
No. 10. Highway Research Board,
2101, Constitution Avenue, Washing-
ton-25, D. C.

24. Research Needed in Geometric
Highway Design, Special Report
No. 12, 1953, Publication, No. 277,
Highway Research Board, 2101, Cons-
titution Avenue, Washington-25, D.C.

25. Traffic-Accident Studies, Bulletin
No.74,1953, Publication 265, High-
way Research Board, 2101, Constitu-
tion Avenue, Washington-25, D. C.

26. Effect in Concrete of Pellet and
Flake Forms of Calcium Chloride,
Bulletin. No. 75, Publication 268,
1953, Highway Research Board,
2101, Constitution Avenue, Washing-
ton-25, D. C.
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Travel to Commercial Centres,
Bulletin No. 79, 1953, Publication
281, Highway Research Board, 2101,
Constitution Avenue, Washington-25
D. C.

The Effect of Limited Access
Expressway on Existing Street
System, Bibliography No. 1,
Jan. 1947, Highway Research
Board, 2101, Constitution Avenue,
Washington-25, D. C.

A Selected Bibliography on High-
way Safety (Annotated), Biblio-
graphy No. 2, 1947, Highway
Research Board, 2101, Constitution
Avenue, Washington-25, D. C.

A Selected Bibliography on High-
way Safety (Annotated) Biblio-
grapy No. 2, Supplement No. 1,
1949, Highway Research Board,
2101, Constitution Avenue, Washing-
ton-25, D. C.

Bibliography on Durability of
Concrete Physical Reactions, Anno-
tated 1951, Bibliography No. 8,
Highway Research Board, 2101,
Constitution Avenue, Washington-25,
D.C.

Bibliography on Resistance of
Bituminous Material to Deteriora-
tion caused by Physical & Chemi-
cal Changes — Annotated 1951,
Bibliography No. 9, Highway
Research Board, 2101, Constitu-
tion Avenue, Washington 25, D.C.

Automobile Parking in the United
States, Bibliography No. 14, 1953,
Publication 297, Highway Research
Board, 2101, Constitution Avenue,
Washington-25, D. C.

Signification of Tests for Asphaltic
Materials, Bulletin No. 119, July
1950, Marshall Brown & Fred J.
Benson, Texas Engineering Experi-
ment Station, College Station, Texas
(C. 8. A)).

Appraisal of Several Methods of
Testing Asphaltic Concrete, Bul-
letin No. 126, June 1952, Fred
J. Benson, Texas Engineering Ex-
periment Station, College Station,
Texas (U. 8. A))

(Continued on page 29)
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BUDGETS AND ADMINISTRATION REPORTS

GOVERNMENT OF BOMBAY BUDGET FOR 1956-57

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

Government of Bombay for the year 1956-57.
Revenue (Civil Works)

(In lakhs of rupees)

Heads Accounts Revised i ?udget
1954-55 Estimate | Estimate
1955-56 l 1956-57
Rents ) 12.61 13.50 13.00
Ferry receipts 1.27 1.09 1.25
Tools on roads 0.02 — —
Receipts from self supporting workshop 1.00 0.64 0.70
Recoveries of expenditure 1.21 0.79 1.14
Miscellaneous 35.75 30.00 30.00
Transfer from Central Road Fund 174.06 159.98 —
Deduct-refunds -0.22 -0.27 -0.15
Development schemes
i. Rents from properties 26.93 25.36 26.56
ii. Sale of Electricity 1.04 0.88 1.00
iii. Miscellaneous receipts 0.85 0.70 0.73
iv. Deduct—refunds -0.01 -0.01 -0.02
Total 254.51 232.66 74.21
Expenditure (Civil Works)
Buildings
Original Works 70.84 100.99 35.78
Repairs 45.50 48.06 53.73
Communications .
Original Works 337.58 414.72 476.51
Repairs 40.86 44.10 102.49
National Highways-Repairs
Miscellaneous 39.17 .
Original Works 1.23 422?) 4530
Repairs-Miscellaneous 0.41 — —
Establishment 149.01 163.73 165.00
Tools ar}d p}a.nt 25.78 33.94 34.79
Grants-in-aid 24.61 20.61 2.11
Suspense 13.96 22.09 341.94
Charges in England — —_ 0.07
Deduct-Recoveries adjusted in the '
accounts in reduction of Expenditure -366.46 -421.81 -1019.51
Development Schemes
Original Works 4.51 4.79 0.22
Repairs 10.75 '
Establishment-Ordinary 2.34 1(1)’.3%; Nt
Special 3.45 3.73 3.71
Tools and plant 0.29 0.31 0.24
Grant-in-aid 0.25 0.25 0.25
Second Five-Year Plan (Buildings). — — 0.20
Total 404.08 492.97 256.14
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(In lakhs of Rupees) GOVERNMENT OF BOMBAY BUDGET FOR 1956-57

Budget

Head Revised | ( A brief review with reference to Civil Works)
o Aceounts | o timate | estimate
1954-55 1955-56 | 1956-57 ~ TOTAL revenue receipts of the Govern- Expenditure on communications alone
e _ [ S L ment of Bombay for the year 1956-57 (Original works and repairs only) is
are estimated at Rs 7810.08 lakhs and estimated at Rs 579.00 lakhs for 1956-57
Capital account of Civil Works outside the Revenue Account revenue expenditure at Rs 7786.65 lakhs which forms 7.4 per cent of the estima-
i sinal Work bearing a surplus of Rs 23.43 lakhs. ted total revenue while the corresponding
Original Works Revised estimate for 195556 and actuals percentages for 1955-56 and 1954-55
Buildings 130.16 134.05 348.04 for 1954-55 show surpluses of Rs come to 5.8 per cent and 4.8 per cent
Communications 32.00 91.59 72.81 82.96 lakhs and Rs 793.40 lakhs respectively.
D i t charges 26.02 28.18 52.57 respectively.
}]m‘stal,bhshdmelr;ng c?ltxgre - 395 4.51 8.49 . Expenditure on Civil Works outside
-00ls and p g . : ' 0.04 Revenue expenditure on Civil Works the revenue account is estimated at
Charges in England (Establishment) ) 0.02 0.02 : is estimated at Rs 256.14 lakhs as against Rs 540.85 lakhs for 1956-57 as against
Recoveries adjusted in the accounts—reduction Rs 49297 lakhs in 1955-56 (Revised 220.24 lakhs for 1955-56 and Rs 188.37
of expenditure -0.65 -41.41 -104.28 estimate) and Rs 404.08 lakhs in 1954-55 lakhs for 1954-55. The increase in ex-
¢ Sch s (Account). This works out to about 3.8 penditure under this head in the current
Development Scheme per cent of the state revenue for 1956-57; season is due to increase in expenditure
Works 0.35 4.34 7.45 6.2 per cent for 1955-56 (Revised estimate) on  Buildings (Original works) and
Establishment-Ordinary 0.06 0.54 0.93 and 5.1 per cent for 1954-55 (Accounts). Schemes under Second Five-Year Plan.
Special 0.06 0.05 0.06
Tools and plant 0.01 0.09 0.15 —
Deduct-Receipts of a Capital Nature -2.91 ~-1.72 -2.00
Second Five-Year Plan Schemes
Buildings — — 154.20 ,
Establishment charges — - 19.26 (Continued from page 26)
Tools and Plant charges — — 3.08 36. Retention of Cover Stone by 39. Administration Report, P. W. D,
Charges in England — — 0.01 Asphalt Surface Treatments, Bul- B & R Branch, Punjab. (Incorpor-
D & E dit . ant f letin No. 133, Sept. 1953, Fred ating the Report of the Communi-
educt-Expen 1t urfeIm(f;A rom grant from _ 19.89 J. Bensor} & Bob M. Gal]&way, Texas cation Board) for the year 1950-51,
Government of India - : Engineering  Experiment College The Controller of Printing & Statio-
Total 188.37 290.24 540.85 Station, Texas (U. 8. A)) nery, Punjab, Chandigarh.
37. Space Frames and Curved Girders, 40 . . .
Receipts from Roads Engineering. Report No. 18, - Experimental Investigation of
: 1953-54. James Michals, The Towa Stresses  in  Gusset  Plates,
Receipts under the Indian Motor State College, Ames, Towa. Bulletin No. 16, May 1952,
Vehicles Act 25.03 15.31 15.77 ’ ’ Engineering Experiment Station, The
Receipt under the State Motor 38. ISI Hand-Book of Publications, University of Tennessee, Knoxville,
Vehicles Taxation Act 247.40 270.00 260.00 1954, Indian Standards Institution, U. S A,
Fees and other receipts (Indian Motor 19, University Road, Delhi-8.
Vehicles Act) : 1.27 0.80 0.34 L
Receipts from Motor Spirit sales tax 175.97 176.00 175.00
Deduct-Refunds -13.35 -17.92 -11.20 DEFINITIONS OF HIGHWAY ENGINEERING TERMS
Total 436.32 444,19 439.91 CONTROLLED ACCESS : An approa,ch from a highway to
abutting property, the siting of
which is subject to certain restric-
tions.
28

29



Transport-Communications Monthly Review July 1956

LIST OF APPROVED WORKS ON NATIONAL

HIGHWAYS
S. No. Job No Name of work Amount
) ) : {Rs in lakhs)
ANDHRA
1. 1604 AH 7 Constructing a bridge across K. C. Canal
on the diversion of N. H. 7 at Kurnool. 2.38
2. Two works each costing less than 2 lakhs. 217
BIHAR
3. Three works each costing less than 2 lakhs. 2.66
BOMBAY
4. 1609 BM 6 Survey of a high level bridge across Girna
River in mile No. 189/1 on the Surat—
Edlabad — Nagpur Road, N. H. No. 6
(Replacement of a causeway in mile
No. 190). . 0.06

DELHI

5. 1603 DLH 2 Construction of culverts on the portion of
byepass connecting N. H. No. 1 with
N. H. No. 2 in Delhi State from Railway
siding to Delhi Mathura Road. 1.49

HIMACHAL PRADESH

6. 1607 HP 22 Widening 6 ft track to 24 ft wide motorable
road from Gaura towards Wangtoo part
of H. T. Road, N. H. No. 22, miles
109/0 to 111,0. 5.11

PUNJAB

7. 1613 PB 1A Widening N. H. No. 1A Section Malikpur
to junction with Amritsar-Pathankot
Road, Mile 70/2—70/7. 0.18

TRAVANCORE-COCHIN

8. 1605 TC 47 Improving miles 31,0 to 34/0 of Quilon-
Alleppey Section of N.H. No. 47. 4.06

UTTAR PRADESH
9. 1601 UP 24 Construction of a bridge over the Ganga
‘ river at Garhmukteshwar on N.H. No. 24. 77.97

10. 1602 UP 28 Construction of river training works for the

proposed bridge over the Sarju (The Ghogra)

at Ayodhya on N. H. No. 28. 54.13
11. 1611 UP 2  Extension of Waterway to the Karmanasha

bridge in mile 394 of G. T. Road N. H.

No. 2 0.66
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S MAXIMIXAM? CONCRETE MIXERS

(HAND FEED TYPE)

" A machine of Steriing Quality giving a
concrete performance combining  high
standard of efficlency, dependability and
mobllity In all conditions,

AVAILABLE
EX-STOCK

CAP. TANGE 3/1 cuble fosk

St w »
M w o Totally enclosed

drum  controls
w Non-rusting handwhesl. & Eally accessible power
unit. % Powered by petrol or Dlesel engines,
% Traller model equipped for high-speed towing
% All models conform to BSS. 1305/46. .

INDO-AMERICAN COMMERCE LIMITED

[ P ARK STREE T CALCUTTA 16 . PHONE ciry 52912

GANNON, DUNKERLEY & CO., (MADRAS) LTD.
CIVIL, SANITARY & CONSTRUCTIONAL ENGINEERS

L

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 Concrete.

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

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

Please mention this journal when replying to advertisements.
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for BY-WAYS and HIGHWAYS

MILLARYS’

HIGHWAY COMBINED
DRYING AND MIXING
MOBILE UNIT

Single and two-coat Asphalt—Hot process.

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

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

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

¢ The Unit is completely self-contained
with its own Diesel Driving Engine and

there’s always a Oil.firing Equipment and easily transport-

able.
PHILIPS
MILLARS’ TIMBER & TRADING CO., LTD.

(Estd: 1902)
VICTORIA HOUSE, VICTORIA ROAD, BOMBAY - 27.

fitting

With their wide range of lamps and fittings Philips Electrical Co. (India)
Private Ltd., are in a position to meet every specification of the Public
Lighting Authorities . . . with their experience and research the

Lighting Service Bureau is fully equipped to solve your problems.

Consult or write to

PHILIPS ELECTRICAL CO. (INDIA) PRIVATE LTD.
LIGHTING SERVICE BUREAU

CALCUTTA e MADRAS ® BOMBAY e DELHI ® LUCKNOW
KANPUR e PATNA ® BANGALORE

P33R

Please mention this journal when replying to advertisements.

X .
Please mention this journal when replying to advertisementa.
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WORLD-WIDE

HUNDREDS OF\THOUSANDS oF
PERKINS DIESEL ENGINES SERVE

DIESEUZAI” IN 377 VARIED APPLICATIONS

IN 143 DIFFERENT COUNTRIES

THE R6 ENGINE

(for Vehicle application only) up to 108 b.h.p. at

2,700 r.p.m. Torques up to 240-1bs. ft. (33,16 mkg.)
l

Perkins high quality Diesel Engines are supplied in 3, 4 or 6
cylinder units for 377 applications now constantly at work in 143
countries. They have become famous everywhere for:

Outstanding fuel economy.  High torque characteristics
Instantaneous cold starting.  Simplicity and accessibility
Consistent reliability. Long life

Reduced maintenance costs.  Universal service & spare parts facilities.

I
Perkins Diesel for Power Standardization QQ
O

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

2,400 t.p.m.
Motor car rating
90 b.h.p. at

3,000 r.p.m.
‘Torques up to
Ibs, ft. (28.0 mkg.)

THE P4 ENGINE
(for all applications)
from 22 b.h.p. at
1,000 r.p.m. up to
55 b.h.p. at 2,400
r.p.m. as rated,
Maotor car rating

60 b.h.p. at

3,000 r.p.m.
Torques up to
134-1bs, ft.(18.5 mkg.) .

(for Agricultural,
Industrial and
Marine use only).
A Up to 62 b.h.p. at

2,000 r.p.m. Torques
up to 182-lba. ft,
(25.1 mkg.)

THE P3 ENGINE
(for all applications)
from 17 b.h.p. at|
1,000 r.p.m. up to
41 b.h.p, at

2,400 r.p.m. as rated. |
‘Totrques up to
101-Ibs. ft. (14 mkg.)

l A NIETTa R DIESELS.. forvehicle, Tractor and Marine

applications, and with stage-by-stage*build up’* for various Industrial uses.
DISTRIBUTORS:
Simpson & Co. Ltd., Box P.O. 303
Mount Road, Madras, 2. Cables: “SIMPSONS.”

PETERBOROUGH F. Perkins Ltd., Peterborough. Tel: 5341, Grams : Perkoil.
AUSTRALIA  Perking Diesel (O'seas) (Pty), Led.,\Princes Highway, Dandenong, Victoria,
Tel : 1377/8. Cables : Diesel Dandenong,

5. AFRICA F. Perkins {S.A.) (Pty.)Ltd., P.O. Box 9951, 156 Main Reef Road, Johannese
burg. Tel:24-3087. Cables : Perkoil, Jo'burg.

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

FRANCE  Société Frangaise des Moteurs F. Perkins, 2, rue Catulle-Mendes, Paris 17e.
Tel : GALvani 67-35. Cables : Perkoil, Paris.

| Distributors and Dealers with spare parts and service facilities everywhere.

To F. Perkins Ltd. Dept., TC
Peterborough, England.
Please send me details of Perkins
Diese! Engines for
Vehicle 1 Marine[J Agriculturai 0
Industrial (] applications
(Please tick appropriate sections).

NAME

ADDRESS

L —--———-—J

ol et e el ) MG cmt dal GEe SR

MORE & BETTER
_ ROADS MEAN
o MOORE

ROAD

MALCOLM MOORE ROAD ROLLERS
by their unfailing record of trouble-free
performance have established a unique
reputation for dependability in India,
Hundreds of Moore Road Rollers have been
helping to establish road communicstions
. in every part of the country, -

Built to last these Moore Rollers incorporate

® Twe forward ll:‘d two reverse Epoeds every modern feature in coad roller
:""““","':'ma;' e d ;‘::“":"in' brake  consteuction. A machine which cambines
» Extromely Heavy all Stesl Fabricated + e best of FORDSON and MOQRE
Comstruction Incorporates the E lcd, is the surest sign of Quality and
Fordson Diesel Engine. Dependability.
Assembled & Distributed in India By
THE

UNITED PROVINCES COMMERCIAL CORPORATION w

53, Radha Bazar Lane, Colcutta-!

[/

Please mention this journal when replying
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