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Supply the contractor’s
plant for earth
consolidation problems

Big Problems . The Johnson Frog Rammer
is suitable for Earth Dams, Bunds, Canal
Work, Railway Embankment, etc,
- Small Problems _ The Johnson Super Rammer
- -

R

is ideal for all trench back filling, building
foundations, road repairs and small earth works,

!"' o
-

-~ i

i‘ Full details from:

77554 - KILLICK, NIXON & CO. LTD,

Killick Building, Home Street, Fort, Bombay 1

Selling Agents:
Southern India: M/s MARSHALL, SONS & CO. (India) LTD,
Second Line Beach, Madras 1
Hyderabad & Andhra State: M/s GLENWEL & CO.

135C Prenderghast Road, Secunderabad (Dna) K71 (A)

Plocon svmasdlian a1 -

nal when replying to advertisements.
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Agrico implements are helping
to build better roads and lay
safer surfaces. Because Agrico
implements are made from
special quality steel and individu-
ally tested for superior strength,
they are being employed more
and more by leading engineers
and contractors.

PICK-AXES
Available in two patterns.
Extremely sturdy and fong
lasting,

BALLAST-BREAKING
HAMMER

CROWBAR
In standard length
of 5'-5 and sections
from 7/8 " to 1}, Made
from high-carbon steel.

SQUARE-NOSED SHOVEL
Made from high-carbon steel to
1.S.1. specifications. Fitted with
seasaned wooden handles,

Availabie in 1ib. weight.

Breaks the heart of
any stone ~really strong
and durable.

TATA AGRICO
IMPLEMENTS

THE TATA 1RON AND STEEL COMPANY LIMITED
Heod Soles Office : 23-B, MNetaji Subbas Read, Calcutta-{

Branches ot ¢ BOMBAY, MADRAS, NAGPUR, ANMEDABAD, SECUNDERABAD, KANPUR, PATNA
JULLUNDER CANTT, & VIZIANAGRAM CANTT.

QG 3878

Pleasa mention this journal when replying to sdvertisemeuts,
i
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INDIAN
ROAD TAR
IS EASY TO

MANUFACTURED AND
SERVICED BY

SHALIMA
/%H (1935) LTD.
&)

$TG/14 6, Lyons Range, Calcutta.

Ploase mention this journal when replying to advertisements,
iii
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ROAD
TRAFFIC

SIGNALS
greatty prcrease

fﬁ_ﬁp SRFETY

The rapid growth of vehicular
traffic in the cities of India has
greatly increased the problem of
efficiently controlling traffic, with
safety to road users. SGE can
help you solve this problem.
Experience with installations in
many parts of the world, apart
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|TH A There are four other Tractor-Shovel profit.

€€ c ATERPILI- AR []] D 4- HT 4 makers, with bucket capacities of & 1o 4 cubie

yards, to match the work-ability of

3 TR ACTOR-SHOVEL TEAM : “*Caterpillar” Diesel D2, D4, D6,and D7 Tractors®

S.G.E. Fixed Time Cycle
Signals in use at the junc-
tion ol Park Sireet and
Free School Sirest, one
of the busiest intersec-
tions in Calcutts.

from hundreds of signalled Inter. = ' The gripping traction of a ‘ Caterpillar* loading, hauling or dumping. Hydraulic

sections in Great Britain, provide Diesel D4 Tractor packs heaped loads into control is sure, fast and accurate—permits

the background of knowledge and _ .

resource of which you can have the bucket of a hydraulically-operated HT4 controlled dumping at any level,

the advantage. Tractor-Shovel —and every load is a heaping You, too, can get in on these loads of profit,
Two methods of control are ® Our Engineers will be pl d - ! i :

available—the AUTOFLEX System pleased to co load of profit ! Our sales engineers can tell and show you

) operate in the preparati f
which is vehicle actuated, and P prep o of schemes for

The team is designed and built to do a variet how and where the team can work for you.
SGE Fixed Time Cycle—both of Foad traffic control, and Invite you to e . , ! A can wor oY
which are fully automatic. Facility submit your problems for consideration. of tasks at low-cost—excavating, loading,
is provided with both systems for dozing, backfilling and others—with maxi-
the controil of traffic by hand.

mum efficiency.

Caterpillar

£ CTERLY

THE SIEMENS AND GENERAL ‘ELECTRIC RAILWAY SIGNAL COMPANY LID. Engine power is converted into big digging

Represented by . ' eff hoi rf d bles th ' i ENGINES - TRACTORS
THE GENERAL ELECTRIC COMPANY OF INDIA LTD. Frort: o8 choie o fve speeds enavies fhe DIESEL MOTOR GRADERS
Mesd Office - unit to meet every ground condition in =k EARTHMOVING EQUIPMENT

Magnet House, Chittaranjan Avenue, Calcutta 13

—
Bran:hes av .

Bombay Madras Kanpur Delhi  Bungatore “Caterpillar” Distributors in India

Coimbatore Secunderabad

Also regresented in . Karachi Lah his CALCUTTA S o NEW DELH!
ahore Chittagong Rangoon TRACTORS (INDIA) LARSEN & TOUBRO WILLCOX (BUCKWELL-
LIMITED LIMITED YNDIA) LIMITED.
R ——— P, O, BOX 323 P. O. BOX 278 P. O, BOX 289
Sales and Service
Plense mention this journal when replying t0 advertisermorte Plocos —oaro o et e

*--roal when replying to advertisements,
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WORLD-WIDE DIESELIZATION

Trangport-Communications Monthly Roview November 1054

300 PERKINS DIESEL APPLIGATIONS
IN USE N 138 DIFFERENT COUNTRIES

FOR GOODS AND PASSENGER
VERK LES, AND COMMERCIAL
AND PRIVATE MOTOR CARS

In 3, 4 and 6 cylinder Diesel

units with b.h.ps. from 35 at
2,400 r.p.m., to 108 at 2,700 r.p.m.
Torgues up to 240-]bs.{t.

(33.16 mkg.).

FOR TRACTORS, COMBINES
AND OTHER
AGRICULTURAL EQUIPMENT

In 3, 4 and 6 Cylinder Diesel
units with b.h.ps. from 16 at
1,000 r.p.m. to 65 at 2,000 r.p.m.
Torques up to 182-1bs.ft.

(25.16 mkg.).

FOR PRIVATE
AND COMMERCIAL
MARINE CRAFT

In 4 and 6 cylinder

Diesel units from 27/100 b.h.p.
at speeds up to 2,000 r.p.m.
Torques up to 272-1bs.ft.

(37.6 mkg.).

FOR ALL KINDS OF INDUSTRIAL
POWER APPLICATIONS

In 3, 4 and 6 cylinder Diesel
units from 19/125 b.h.p. at
1,200/2, 250 r.p.m. (continuous
and intermittent ratings).
Torques up to 278-Ibs.ft,

(38.4 mkg.).

-—:——————J--———-q-—‘—--d-——-——-a-—

PP DIESELS...

PETERBOROUGH: Messrs. F. Perkins Limited, Pe
Telephone: Peterborough 534]

Perkins high quality

Diesel Engines arz suydlied
in 3, 4 or 6 cylinder

units for 300 different

applications, including :

AGRICULTURAL AND
INDUSTRIAL TRACTORS,
AIRCRAFT GROUND POWER
UNITS, COMBINE HARVESTERS,
COMMERCIAL AND PASSENGER
VEHICLES, COMPRESSOR SETS,
CRANES, DIGGERS, DITCHING
MACHINES, DUMPERS,
EXCAVYATORS, FORAGE
HARVESTERS, FORK LIFT
TRUCKS, GENERATING SETS,
LOADING SHOVELS, MOTOR
BOATS, PAVERS, PILE DRIVERS,
POWER PACKS, PUMPING
SETS, RAILCARS, REFUSE
COLLECTORS, ROAD ROLLERS.
ROAD SPREADING MACHINES,
SHUNTING LOCOS, STONE
CRUSHERS, TIMBER CARRIERS,
WELDING SETS, WELL BORING
EQUIPMENT, WINCHES. ETC.

FOR VEHICLE, INDUSTRIAL, TRACTOR AND

MARINE APPLICATIONS.

terborough, England,
. Telegrams: Perkoil.

DISTRIBUTORS FOR ALLINDIA: Messrs. Simpson & Co. Ltd., P, O. Box 303, Mount Road, Madras 2
SERVICE AND SPARE PARTS

FACILITIES EVERYWHERE

“MASTER?”

SUPER HIGH-SPEED
CONCRETE VIBRATORS

Fitted with Air-cooled Petrol Engines
or Electric Motors

For use on

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

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

s
lAVAIlABLEl

Sole Agents: EX.STOCK

INDO-AMERICAN COMMERCE LTD.

15, PARK STREET, CALCUTTA.16

Telephone: City 5§29 2
Telegram : ** WESTDAX "’

Please mention this journal when replying to advertisements,

Vi

MILLARS’

MACHINERY

CONCRETE MIXERS — Tilting and non-Tilting Types.
ASPHALT MIXERS — For Hot and Cold Mix.
ROLLER PAN MIXERS — For Mortar.

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.
MERTON OVERLOADERS — For loading in limited space.

TIMBER

HARDWOODS - SOFTWOODS - PLYWOODS

MILLAR’S TIMBER & TRADING CO., LTD

ESTABLISHED 1902
VICTORIA HOUSE, VICTORIA ROAD, BOMBAY-27.
Telephone : 410717

Telegrams: JARRAH
Branches and Agents throughout the World.

Please mention this journal when replying to advertisements.

vii
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me Jeyland, comergo

Best in Passenger chassis Design that gives the passenger
a spacious well-sprung vehicle and the operator a unit of
outstanding economy and high performance.

And Remember
LEYLANDS

LAST
LONGER

X

ASHOK MOTORS LTD.
PROGRESSIVE MANUFACTURERS

ENNORE, MADRAS.
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BRIDGING INDIA’S RIVERS

THE SURYA BRIDGE

THE Bombay-Ahmedabad-Rajputana-

Delhi Road is being developed into a
all weather route, at a cost of about Rs
6 crores by constructing the missing links
and bridges thereon and by improving
the existing kutcha sections of the road.
One of the first new bridges to be cons-
tructed under this scheme is that across
the Surya River at mile 1 of the new
Tawah-Talasari Section in the Thana
district.

History

fl‘he existing masonry submersible
bridge 24 ft wide, with arched undervents
having a lineal waterway of 224 ft had
been serving the needs of the local traffic
through the years. But the upgrading of
the section to National Highway standard
and the increasing traffic thereon necessi-

tated the construction of a high level
bridge.

| spaiveme .. 107-3%

— e e e —

.L.C. PARAPETS

> werns

p— N3 *m_.._]

| 4

HALF SECTION

Photo 1. A view of completed Bridge.
3
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Location

The site of the bridge was fixed in a
straight section of the river. The section
at the site is well defined and has steep
banks.

Hydraulic Particulars

Catchment area at site
Average annual rainfall

140 sq. miles

in the area 87 in.
Design Discharge 1,01,300 cusecs
H.F. L. R. L. 111.0
Natural velocity 5.15 ft/sec.
Waterway 9 spans of 60 ft each
Afflux worked out to 0.25 feet

Average Maximum velocity 6.0 ft'sec.*

Foundations :— Unyieldings,
with good hard rock available al-
most at the surface of the bed.

Design and Salient Dimensions

The bridge consists of 9 spans
of 60 ft clear each with R. C, C.
spandrel filled elliptical arches
Fig. 1. This type of structure fitted
harmoniously into the hilly lands-
cape around and involved the
use of minimum steel and cement
which were both in short supply
at the time.

Photo 3. Masonry in Piers in progress.

* Safe for the rocky hed,

November 1954

Rise to span ratio 1/5th

Width of roadway 24 ft clear between

kerbs
Kerb 9 in. by 9 in. section and para-
pet 9 in. thick of
R.C.C

Steel in each arch 9 tons (approx.)

C. C. in each arch 22756 cu.ft.(approx.)

Loading

The bridge is designed for two lanes of
LR.C. Class A or one lane of I.R.C.
Class AA loading whichever produced
worse effect,

Photo 2. A Pier under construction,

s I

Wearing Surface of Roadway

6 in. thick 1:2: 4 cement con-
crete with a camber of 1 in 6.

Masonry

Coursed rubble in1: 6 cement
mortar.
Haunch Filling

Plain cement concrete 1:4:8,

AN
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Wing walls i.e., with .ful} live load on one span
30 ft splayed Top width of 1 ft 6 in. with and no live load on the adjoining

front batter of 1 in 8 and back batter one.

of 1in 4.

Piers

Piers 7 ft 6 in. wide at top with
side batter of 1 in 18. Maximum
height of bridge from the lowest
bed level to the top of the road
surface is 52 ft.

Special Features

1. The arches were constructed
by the ¢ part method” described
below.

The whole arch was divided in-
to 9 parts. The anchorageof arch

Photo 4. Centering for an arch.

Abutments

The width of abutments is 10
ft. Both their faces kept vertical
for a depth of 8 ft below springing
level, and a batter of 1 in 8 given
below that depth on the bank
side.

Cost

Cost of the bridge Rs 6.00 lakhs
Cost perrunning foot Rs 1,000

Photos 2 to 6 show the various
stages of the work,

Photo 5. Concreting of arch in progress.

reinforcement was taken 3 ft deep
into the piers which were sur-
rounded by stone khandikies all
around up to that depth. Firstly
the cement concrete 1:2: 4 was
filled in the sections adjoining the
skewback on either side alter-
nately. After this the central bay
at crown and the remaining 6
bays were concreted alternately.
An immersion type vibrator with
2} in. dia. needle was used.

2. The pier has been designed
for the worst position of the load

Photo 6. Placing of reinforcement in proportion,

o
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ROAD DEVELOPMENT IN CANADA

Historical Review

N 1890 there was not a single mile of

Concrete or bituminous pavement on
highways or city streets in Canada. At
the turn of the century the highest type
of pavement in general use consisted of
water-bound macadam. It was confined
to the main thoroughfares of the larger
cities and towns, while side streets were
more or less improved rights-of-way.
Traffic itself was almost entirely of the
horse and buggy type.

Up to this time, with the notable excep-
tion of military construction, roads were
built to meet local requirements and were
usually of a very low standard. Rural
roads were developed at a leisurely pace
and there was no reason to believe that
the absolute supremacy of the railroad
for all but entirely local transportation
would ever be challenged. The division
of jurisdiction over roads between the
federal and provincial governments was
predicated upon the continuation of the
local nature and secondary importance
of road systems. For this reason the
British North America Act in 1867 specifi-
cally placed roads and road construction
under the control of the provinces,

The development of the automobile,
which appeared on the Canadian lands-
cape in appreciable numbers early in the
twentieth century, created a large and
previously unexpected demand for new
roads of much higher standard and for
improvement of the old. Inevitably, the
larger political unit, the province, was
forced to undertake the responsibility for
constructing and maintaining the main
highways, because the need for staffs
of highway engineers, for large, powerful,
expensive units of road building machi-
nery and for the tremendous sums of
money required to carry on the large-
soale activities were beyond the financial
means of local units of government.
During the period from 1907 to 1924 the
provinces established the necessary pro-

vincial organizations to supervise cons-
truction and maintenance programmes on
main highways and they also increased
their financial support to municipalities
for the building of local roads.

Federal Participation

_ That the growth of road transportation
in Canada during the quarter century
following 1904 was phenomenal, is indi-
cated by the increase in motor vehicle
registration in this period, during which
time it multiplied about 2,200 times :

1904 535
1909 4,809
1914 74,246
1919 342,436
1924 645,263
1929 1,187,331

In 1919 the federal government acknow-
ledged its concern and interest in the
development of roads by passing the
Canada Highway Act. This Act estab-
lished a fund of 20 million dollars to be
utilized by the provinces up to 40 per cent
of the cost of construction and improve-
ment of roads designated by the provinces
and approved by the federal government,.
The total mileage of trunk and market
roads authorized for this federal aid was
24,709. The amount allocated for thie
purpose by the federal government was

not all spent until the fiscal i
March 31, 1928, year ending

Trans-Canada Highway

In 1932, the federal government passed
the first of a series of legislative measures
for the creation of works projects to
combat the effects of economig depreasion.
These unemployment relief projects
included road building for which the
senior authority provided sums of mone
to be matched dollar for dollar by the
provinces. These agreements continued

Transport-Communications Monthly Review

until 1941 when they expived. During
that period the federal government spent
a substantial amount on roads, much of
it on the projected Trans-Canada High-
way, particularly in Northern Ontario,
where there was a large gap in the east-
west artery.

Tederal aid during these two periods,
in addition to highway construction in
national parks and assistance for certain
special projects, representod the entire
extent of the federal government’s partici-
pation in road building until it embarked
on the Trans-Canada Highway project
in 1949. Neither the Canada Highway
Act of 1919, nor the relief projects of the
thirties were permitted to intrude upon
provincial jurisdiction over highways.
They had only the status of temporary
measures intended either to encourage road
building or to alleviate national economic
distress.

Since 1920 the provincial highway
systems in the nation have been developed
along more systematic lines than
formerly but the independent programm-
ing of the provinces, the desultory nature
of federal assistance and the resistance of
the provinces to any intrusion by the
federal government into the highway field

Novemher 1954

has deprived the nation of the well-deve-
loped and co-ordinated national system of
high standard highways that might have
now been in existence if an adequate
programme of federal aid had been in
effect during the past 30 years.

On December 10, 1949, the Trans-
Canada Highway Act was passed provid-
ing for the greatest participation in high-
way construction that the federal govern-
ment has undertaken so far. A fund of
150 million dollars was appropriated to be
matched dollar by dollar by the provinces
and to be spent on ¢ the shortest practical
east-west route”” across Canada and each
of the provinces. The route was to be
designated by the provinces and was to be
acceptable to the Trans-Canada Highway
authority. Eight of the ten provinces have
so far signed agreements which specify
the federal government’s right to esta-
blish design standards, to inspect routes
and construction and to audit accounts.

It is expressly stated in the Trans-
Canada Highway agreements with the
provinces that the arrangement is tempo-
rary and will expire in 1956.

(Extracted from ‘‘The Report of the Pilot
Committee on Roads for Canada’ Nov. 6
1951)

DEFINITIONS OF HIGHWAY ENGINEERING TERMS

SIGHT DISTANCE: The

distance along the road at

which a driver has visibility of
objects stationary or moving at a
specified height, above a carriageway,

SUPERELEVATION: The inward tilt or transverse inclina-
tion given to the cross section of a
carriageway on & horizontal curve to
reduce the effects of centrifugal force
on & moving vehicle, Superelevation
is generally expressed as a slope.

DO YOU KNOW?

The first reinforced concrete structure was a boat? It was
built in 1850 by the Fremchman, Lambol, who also made extensive
use of concrele in the manufacture of flower pots.
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CONCRETE ROADS AND MOTORWAYS
OF BELGIUM

Concrete Roads

ELGIUM has some thirty million squ-

are yards of concrete-paved main and
secondary roads (apart from the motor-
ways) ; since 1948 an average of about
three million square yards a year of con-
crete paving has been laid on provincial
and municipal roads alone.

The majority of the motorways have
been built since the war but many date
from the early thirties.

A joint visit to Belgium was made by
members of the Co-operative Research
Committee of the Road Research Labora-
tory and the Cement and Concrete Asso-
ciation, and some fifty members of tho
Pavings Development Group (Concrete
and Soil-Cement) - contractors, engineers
and plant manufacturers. The following
is a description of some of the roads in-
spection by the group.

The main road south from Brussels to
Waterloo and Charleroi, its westward
branch from Charleroi to Mons and Tour-
nai, and the Tournai-Brussels road which
completes the triangle, are typical of most
post-war road construction work in Bel-
gium, where State and Provincial roads
are concerned.

The general design consists of a width
of 29 ft 6in. to 34 {16 in., divided into
three traffic lanes and laid as three 8-in.
thick concrete slabs. Longitudinal joints
are treated as simple butt construction
joints ; transverse joints, which are spaced
from 26 ft to 50 {t apart, are constructed
without dowels. The cycle track on ei-
ther side of the road is paved with con-
crete, separated from the carriageway by
bankettes of stone sett paving.

The mechanized plant used in Belgium
consisted of the complete train of three

machines and curing tents. First was
the spreader. This machine distributes
the concrete over the surface of the road,
levelling it to the required height. The
mixed concrete is tipped into the bottom-
less trough of the machine which is pro-
vided with transverse bars that help to
keep the concrete evenly distributed as it
falls through, the operator on the platform
of the machine can move the trough back-
wards and forwards transversely over the
road, while the whole machine moves
longitudinally on its rails, actuated by a
motor. The spreader is followed by the
N.G.M.E. vibrator-finisher which compa-
cts the concrete to agenerally smooth sur-
face. A rotating bar with the paddle bla-
des placed at the front of the machine
gives the concrete a final levelling before
compaction, to obtain the necessary sur-
charge, and a finishing beam at the rear
is there to give it a final smoothing if
desired. This, however, is usually eon-
sidered excessive and the very §lightly
granular surface given by the ordinary
vibrating beam is preferred. Lastl.y
comes the joint-cutting machine now used
on all State roads in Belgium. This ma-
chine is provided with a knife of the width
of the road slab, which is sunk into the
concrete about half-an-hour after placing,
vibrated within the concrete and with-
drawn, leaving a clean joint which is im-
mediately filled with a performed fller.
This generally consists of a strip of bitu-
men-coated cork, its sides faced with bitu-
men-impregnated felt. To the rear of the
joint-cutting machine was hooked the
train of curing tents-metal roofs which
are left over the road for some twenty-
four l}ours. As soon as the concrete is set
sufficiently to bear a man’s weight with-
out marking, the tents are moved on and
the road kept covered with damp sand
for 10 to 15 days.  The whole train runs
on rails welded to the side forms ; when
concreting the second slab the wheels on
one side run on the hardened concrete of
the first. Each piece of plant was said to
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require two men, making a gang of six
employed on the actual concreting.

The road is constructed in two 10 ft
strips. The subgrade here was clayey and
the site had not previously been paved.
The 8-in. thick concrete slab was being
laid on a sub-base of } in. of sand, 4 in.
of stone rejects and a 1} in. topping of
sand. The sand was being compacted by
a vibratory roller.

The concrete was mixed at a central
mixing plant nearly a mile away and
brought to the site in a side tipping lorry ;
the contractors said they had no trouble
with segregation. This, incidentally,
appears to be standard practice in
Belgium.

Near Leuze, on the road from Tournai
to Brussels, a stretch of concrete
carriageway some 640 yards in length has
been constructed, for test purposes, with-
out transverse joint. 1t was laid dur-
ing the early summer of 1950, on a
foundation formed partly by an existing
lean conorete slab 6 in. thick, and partly
by a widening strip of crushed stone plac-
ed on either side. The road is laid in two
slabs each 16 ft wide and 7 in. thick
throughout, separated by a longitudinal
joint, each slab being reinforced with a
different weight ef reinforcement. In one
slab there was 72 1b per sq. yd. of rein-
forcement, and in the other 13 lb per sq.
yd.; that in the first slab consisted of 10
mm. bars 5§ in. apart in the longitudinal

.direction and 6 mm. bars 1 ft 8 in. apart

in the transverse direction ; in the second
slab the transverse reinforcement was the
same, but the longitudinal reinforcement
consisted of 15 mm. bars 9 in. apart.
Special steel with a breaking strength of
43 tons per sq. inch and an elastic limit
of 30 tons per sq. inch was used in both.

Neither slab has cracked at all over a
length of some 200 ft from the ends. After
this the slab with 73 1b per sq. yd. rein-
forcement showed a considerable number
of fine cracks, while that with the 131b
per 8q. yd. reinforcement had much fewer
and much wider cracks.

Measurement of movement in the slab
was effected by means of an apparatus
passing a ray from one side to the other
of the road, against which the movement
of studs fixed in the road’s surface could
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be measured. From the test so far it has
been concluded that either a higher percen-
tage of reinforcement or a much higher
elastic limit in the steel, or a combination
of both, would give better control of the
formation of cracks in a slab constructed
without joints.

Not very far from Brussels, to the south-
west, is Geesbeek — a well-known beauty
spot, the road has a total width of 20 ft,
and was being constructed in two 10-ft
wide slabs, 8 in. thick. Transverse joints
occurred at intervals of from 35 ft to 42 ft
and were staggered about a foot. This
arrangement was said to avoid the dis-
advantage to the riding surface which
could have ensured had the joints been
opposite one another, while eliminating
the sympathetic cracks that sometimes
occur when the spacing is greater.

The joint cutting machine, known as
the Vibrogir, was a lighter model than
that seen at Tournai, and costs £1,000, as
compared with the £ 2,000 S.G. M. E.
machine in use at Tournai.

Here, also, the concrete was mixed
about a mile from the site. The mixer
was an elevated machine of about one
cubie yard capacity, fed from four hop-
pers containing sand and three different
sizes of coarse aggregate, and discharging
into gauge boxes fitted to trolleys. The
cement was measured by bag.

For a road, being similarly construe-
ted between Deinz and Tielt, in the pro-
vince of East Flanders, the foundation
was provided by the old stone setts
covered with a 3-in. layer of slab sand and
compacted by a vibratory roller.

At St. Nicolas, near Antwerp, housing
estate roads are constructed with inter-
locking concrete blocks, by a building
society for small property owners.

Fixing of Tram And Railway
Lines In Concrete Slabs

The setting of tram lines and level cros-
sings in the concrete was a recurring
theme. In Belgium this aspect of road
construction is not merely an urban pro-
blem, but one which closely affects the
construction of main roads between towns,
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Belgian towns and cities still rely almost
entirely on the tram service for their
public transport, and although for replace-
ment of trams by buses is continually
under discussion, it is strongly, and so far
successfully, being resisted by the power-
ful tramway companies. In the country,
towns are linked by a network of tram-
ways vicinauz, the long-distance trams—
not quite trains—which run along the
roadside, with occasional diversions over
the fields. Moreover, in such a flat coun-
try railway level crossings are a common
occurrence. Thus the installation of tram
and railway lines in the road slab is a
problem to which Belgian engineers must
continue to give serious attention. They
appear to have solved it extremely well
and all such crossings have been achieved
with a remarkably smooth and level sur-
face.

In Brussels at the junction of the Avenue
Churchill with the Chaussee de Waterloo
and all along the Chaussee, which leads
out of Brussels to the village and battle-
field of Waterloo, the concrete carriage-
way lies on either side of a central band
14 ft wide, in which the double tram lines
are set. The centre strip i3 constructed
with a surface layer of asphals, generally
laid on a lean concrete base.

In the little town of Binche, near Char-
leroi, the double lines of track are set in
the 720-yard long concrete-paved road,
and a novel but practical method of con-
struction bad been used. The concrete is
laid in two superimposed slabs, supports
for the tramlines being embedded in the
lower foundation slab. The supports
consist of short lengths of old rail laid
crosswise and upside down, with their
‘top ’ flange slightly proud of the top sur-
face of the lower slab. The tramlines are
fixed by clips and bolts to these cast-in
lengths of rail and the top slab is then
cast.

On the Charleroi-Mons road, between the
small towns of Peronues and Bray, the
road passes over two level crossings, one
straight and the other on the skew, which
are similarly constructed. Both are praocti-
cally imperceptible from the point of view
of riding quality, and in both cases the
concrete slab has behaved extremely well.

Approaching Charleroi, a length of road
on either side of a level-crossing has been
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given a toxtured surface to act asa braking
strip. Crushed stone was scattered on the
fresh conerete and pressed in by one pass
of the vibrator-finishing machine. Tho
resulting surface has the appearance of
being lightly and erisply pitted all over ;
it is said by the Divisional Engincer of
the Province to be successful in frosty as
well as wet weather.

Motorways

Belgium, although a small country, has
unhesitatingly decided that motorways
are essential to its full economic develop-
ment. As in most countries, the volume
of traffic in Belgium had vastly outgrown
the capacity of the roads when, some
years before the war, it was decided that
the road system must be modernized.
Since then the number of motor vehicles
has continued to increase, while the pro-
portion of lorries to private cars has grown
even more noticeably; lorries now accou-
nt for over thirty-six per cent of the total
number of vehicles on the roads.

With this heavy volume of traffic on
roads which were never designed for it,
the accident rate was increasing at a
disquieting rate, one of the main contribu-
tory causes being lack of continuity in a
road’s width, alignment and surface tex-
ture. Another serious lack in Belgium has
been a good network of link roads, the
absence of which frequently formed a
serious obstacle to the economic develop-
ment in one or another area ; for the most
part the Belgian road system suffers from
being too radial in design. Thus the pro-
blem facing the Belgian administration in
its road reconstruction programme was
twofold : the construction of great trunk
roads capable of carrying the very heavy
volume of traffic between the important
industrial centres, and the modernization
of the whole network of roads covering
the entire country.

Since work was put in hand the main
trunk roads have been widened to 29 ft
and again to 34 ft, but it is now becoming
evident that in a great many cases these
widths are already inadequate for the
ever-growing needs of the traffic. To re-
design existing main roads to the necess-
ary widths and simultaneously to
improve their alignment presents almost
insuperable difficulties in built-up areas.
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The only practical solution therefore
appeared to be the construction of separate
motorways across open country, not to
replace the existing roads, which pass
throngh the villages and towns of the
countryside, but to duplicate them, runn-
ing largely parallel, but reserved to motor
traffic and incorporating the classic featu-
res of motorway design-restricted access,
flyover and under bridges and dual carri-
ageways.

Tt is exactly twenty years since the first
plans for a motorway system were drawn
up, but between 1934 and 1940 little had
been done, and that little pieccmeal and
unco-ordinated. At the outbreak of war a
stretch of the Ostend-Brussels motorway
was in existence and a short section of the
Antwerp-Brussels road. Progress on the
work was then interrupted by the war,
but since 1949 it has been resumed ata
greatly accelerated rate and very great
advances have been made in the construc-
tion of motorways: that to Antwerp is
practically complete, but for the entrance
into the capital ; that to Ostend has been
carried beyond (hent on the Brussels
side and to within a few miles of Ostend
on the other.

Ostend-Brussels Motorway

The Ostend-Brussels motorway when
completed will have a total length of some
seventy miles. The completed portion,
from Jabbeke at the west end to a point
some six miles beyond Ghent at the east,
is now in use, though, as a number of
bridges are still not built, crossings and
access points are in many places on the
level where they will ultimately be by
bridge and cloverleaf.

The original design of the motorway, as
constructed before the war, provided for
a total width of 98 ft 6 in., made up of
two 23 ft concrete carriageways flanked
by asphalt-surfaced bankettes 1 ft 4 in.
wide on the inside and 3 ft wide on the
outside, a planted centre strip 10 ft 6 in.
wide, and 16 ft 6 in. wide verges on either
side. In the new construction, the 98 ft
6 in. width is maintained, but the width of
the carriageway is increased to 24 ft 6 in
each, the bankettes are 1ft 4 in. wide
throughout and the width of the centre
strip is increased to 11 ft.
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In the section between Brussels and
Alost (not yet constructed) the total width
is to bo 124 ft, to allow for carriageways
37 ft wide, each accommodating three
lanes of traffic.

The motorway gives a general impres-
sion of easy efficiency, but it has nothing
inhuman about it. It is a friendly road,
not isolated from the country-side, but
part of it, bordered by farmland, pine-
woods and little green copses where small
paths meander. The wide grass verges on
either side enable a car to draw up where
the driver, rather than the Government,
decides. There are, furthermore, brick-
paved lay-bys at 550-yard intervals. The
centre strip is green, planted with privet
and rhododendron, with young flowering
mountain ash between. The gradients
are kept low and steady (the maximum
permitted is 4 per cent)so that there are
points where the road is carried on
embankment and bridges over canals,
railways and roads in the valley below :
at one such point the ancient spires and
belfry of Bruges stand up among the trees
some three or four miles to the north.

The riding surface is excellent, and the
colour is designed for easy driving — the
buff of the concrete carriageways contrasts
with the black-topped bankettes and the
access roads again are made plain by an
agphalt carpet. At one point on the
pre-war section of the road an interesting
touch occurs——at the junction with the
access road to Bruges the carriageway is
coloured red; the colour is as fresh and
clear today as when it was placed twenty
years ago to warn motorists that they were
approaching the junction.

The embankments are built up of earth
compacted in layers not more than ! ft
6 in. thick. They are formed either with
soil from the cuttings, or when this is not
available in sufficient quantities, from
borrow pits near the road. These pits,
later filled with water and bordered with
grass and a natural growth of wild flowers,
bushes and young trees, form attractive
lakes at the roadside.

The treatment of the sub-base varies
with the foundation conditions. On
embankment, where the earth has been
placed hydraulically, no sub-base is
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provided. Where, on the other hand, the
embankment is mechanically placed and
compacted there is an 8§ in. layer of
crushed stone, graded from 0 to 20 mm.
and from 40 to 63 mm. Section in
cutting have a similar crushed stone sub-
base placed on a 1 ft layer of sand. The
concrete slab is 9 in. thick and is laid to a
cross fall of 1.5 per cent. Tt is made with
two distinet types of mix, varied for
experimental purposes : one continuously
graded and batched by volume, consists,
approximately, of 1 part of rapid harden-
ing Portland cement to 1 part natural
sand, 2 parts 25 to 40 mm. stone, and 2
parts 2 to 25 mm crushed stone. The
alternative mix, made with gap graded
aggregate and batched by weight, consists
of 772 1b of rapid hardening Portland
cement, 992 1b of dried natural sand,
1,647 1b of crushed stone graded from 5 to
10 mm. and 2,480 1b of material from 40
to 60 mm. Both mixes are required to
give a minimum compressive strength of
8,600 1b per sq. inch at fifty-six days.

In the construction of the road, the
bankettes were placed first, and used for
fixing the rails on which the road-making
plant was to run. Generally, no reinforce-
ment is used on Belgian roads, but in
certain places on the motorway, where the
nature of the subgrade makes it necessary,
mat reinforcement, with a weight of
approximately 44 1b. per square yard, is
introduced in the bottom of the slab.

Construction of the concrete slab ig
entirely mechanized. The concrete is
mixed at a central plant and transported
by lorry to the point of placing. ‘There it
is tipped into the trough of the spreading
machine which distributes it over the sur-
face of the road.

Following the spreader, the concrete is
compacted by the S.G.M.E. vibrator-fini-
sher. Transverse joints are cut in the
fresh concrete by means of the $.G M.E.
joint-cutter, and the joint immediately
filled with performed filler.

Near Hekelgem, at the Brussels end of
the motorway, a 270-yard-long section is
being used for experimental purposes, to
test the behaviour of the concrete slab
and the sub-base in the presence of a
number of variables. The soil has been

12

Novembor 1054

given a thorough preliminary examination
by borings and laboratory tests, and is
now being tested after different treat-
ments, prior to proceeding with the con-
creting.

The concrete slabs are to be of 6, 7, 8,
9, 10 and 12 inch thickness and are to be
laid either directly on the soil or on foun-
dation consisting either of 10 in. of com-
pacted sand, 6 in. of broken stone or 6 in.
of lean concrete.  Bach of these combina-
tions will be laid on both compacted and
uncompacted soil,

One lane of the experimental length
in each carriageway will be used for acce-
lerated traffic tests by vehicles to be provi-
ded by the army. The vehicles will he
loaded to a 6 ton wheel load (13 tons is the
maximum axle load permitted in Belgium).
They will keep to the same line on each
circuit and the trafficking will continue
until failures occur. The remaining lane
in each carriageway will be used for static
loading tests.

During tests, strains (surface only),
pressures and deflections will be mea-
sured.

An ultrasonic method of measuring the
quality of concrete, developed by Profes-
sor Magnel of Ghent University, was
demonstrated on the motorway. This
method differs slightly from that deve-
loped in this country in that a mechanijeal
hammer is used for applying the pulse and
measurements are made on the horizontal
surface of the road. Itis said that by
this means tho crushing strength of the
conerete can be measured to an  aceuracy
of £ 300 Ib. per sq. in. of the true value,

Antwerp-Brussels Motorway

The Antwerp-Brussels motorway has
been constructed in two distinct stages-
the first before the war, between Septem-
ber 1936 and Junuary 1937, and the
second, itself again in two stages, in 1950
and 1952. Near Brussels it runs into a
single carriageway avenue laid in 1932,
Which leads to the royal suburb of Laeken.

This early road, like the remainder of
the motorway, carries all the direct traf-
fic, now amounting to some 8,000 vehicles
a day, many of which are heavy lorries,

(Continued on page 30)
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PRESENT TRENDS IN FRENCH ROAD-BUILDING
TECHNIQUES

AFTE R the stagnation of the war years,

French techniques in road construc-
tion have been developed rapidly during
the past few years, and fundamental
changes are evident both in outlook and
methods.

In general, one might say that road-
building, has acquired the characteristics
of an applied science and the simple rule
of thumb methods of the pre-war period
are being replaced more and more by pre-
cise regulations which are based on defi-
pite oriteria and which permit engineers
to follow more closely changes actually
occuring.

Simultaneously, the possibilities of me-
chanisation have been considerably in-
creased, opening up to the road builder
fields hitherto unsuspected, and n.mking
road construction one of our more impor-
tant industries.

France increased utilisation of local
materials in the construction of highways ;
and developments in the use of coated
materials.

Increasing utilisation of local
materials

Advances in this field have been assis-
ted, in France, by the occurrence of local
raw materials which can beexploited with-
out difficulty using mechanical methods,
namely, gravels which are found in river
beds, old watercourses and glacial regions,
river sands, granitic sands, debris from
landslides, soft limestone, industrial was-
tes, etc.

The use of these materials is extending

. rapidly and that is why cobbled base cour-

ses stone soling are being abandoned in
favour of materials comprising bonded
fines.
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Inthe same way, the classical macadam,
prepared from hard stone chippings, isin
some cases being replaced by gravel con-
sisting of partly crushed ballast.

There is also a growing tendency to
adapt methods of construction to the ma-
terial available rather than to search for
materials suitable for a particular method.
Therefore, considerable savings are reali-
sed since the cost of both manufacture
and transport is reduced.

Our experience in the utilisation of local
materials is, as yet, insufficient for pre-
cise standards of use to be laid down.
Until this is possible in order to prevent
disappointing results, contractors are
advised against changing their methods
and to issue several very limited general
instructions.

The recommendations made for the
choice of materials are:

1. The materials should be suitable for
the preparation of well-compacted surfa-
ces. This is usually possible with uni-
form granulometries of the type A. A.S.
H. 0.

2, The materials should have a mini-
mum cohesive value due to the presence
of a certain proportion of clayey mortar,
which helps, among other things, in com-
pacting.

This proportion should always be limi-
ted so that the stability of the finished
base is not endangered. The plasticity
index of the mortar (the proportion
passing 0.6 mm.) should be less
than 6 for upper layers which are to be
surfaced.

This is the most decisive factor in this
type of method, since any error, however
slight, in estimating the quality of the
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mortar may have disastrous effects on the
final result.

4. 1f possible, the weight of fines (the
fraction with particle size less than 0.08
mm.) should not exceed 60 per cent of
that of the mortar, nor comprise above 10
per cent of the total weight for gravel
soils and 20 per cent for sandy soils.

It is therefore obvious that the usc of
local materials cannot be contemplated
without rigorous quality control to ensure
that the conditions stated above are
satisfied.

Eleven laboratories are to be established
in the more important French towns and
they will be equipped with all the appar-
atus necessary for studying soils and raw
materials. They will have facilities for
the determination of granulometrics,
Atterberg limits, compactabilities, etc.

When relieved of the necessity for carry-
ing out routine testing, the Laboratoire
Central will be able to devote the major
part of its resources to research.

In addition to this expansion of labo-
ratory facilities in France, methods are
being developed for the investigation and
characterisation of local raw materials.

Experience has shown that mineral
deposits are, in general, not well known,
even by the local population, and they
have been surveyed only very irregu-
larly. 1t is therefore necessary to extend
the field of investigations if sufficiently
large and homogeneous deposits are to be
exploited. The commercial potentialities
of the methods in question depend on the
fulfilment of this condition. Systematic
studies of local materials have only recent-
ly begun in France, and the actual
methods adopted are as follows:

—Geological examinations, and in
particular a study of geological maps
which define the areas for further
investigation.

—A study of aerial photographs
which can yield much valuable infor-
mation concerning the terrain, drain-
age, and worked out or abandoned
quarries, which would otherwise be
difficult to obtain from the ground
because of vegetation and relief.
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—bknquiries and examinations on
the spot, which, however, give few
useful results ginee it hias been found
that the local population has only a
very vague idea of the surrounding
countryside and very quickly forgets
the old workings which are visible
on acrial photographs,

—Qeophysical prospeeting and, in
particular, clectrical sounding which
gives information, not only on the
nature of the subterranean strata, but
also on the quality of the deposits.
For instance, the resistance of a hed
of gravel is related to the percentage
of fines it containg and the method,
therefore, makes it possible to distin-
guish between beds of gravel which
are of good quality, and those which
contain too much clay.

—Finally, rapid sampling which is
usually carried out by boring.

Judicious application of these various
procedures is, for the most part, & question
of guess work and rule of thumb, but
we hope eventually to make some progress
in this conncction and be able to specify
a correct approach.

On the question of the use of binders,
it is certain that the incieasing use of
materials containing an appreciable pro-
portion of fine particles will result in
wider use of impregnation processes
rather than penetration methods which

were specially adapted for the treatment
of macadams.

'Products based on tar are of particu-
lar interest to road builders for this pur-
pose because of their adhesive qualities
and ease of mixing with fine particles.

They are consequently likely to have
increasing importance,

Developments in coated materials

Surface coating has always been popu-
lar in France, and even to-day this type
of surface is the most widely used and
favoured by civil engineers,

b During the past few vears there has
cen, however, a distinct trend towards
the use of pre-coated materials.
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This is mainly due to the increase in
traffic, the annualrate of increase of which
is relatively high, reaching 7 per cent.
This means that, roughly trafficis‘doubled
every ten vears.

The remarkable smoothness obtained on
roads constructed from pre-coated materi-
als, which contributes both to the comfort
and economy of road users, has served
to reinforce this trend. Certainly, the
amount of pre-coated materials used in
France is still far below that used in
Great Britain, but it is probable that in
time this gap will be gradually reduced.

The use of pre-coated materials is, to a
large extent, a practice which grows spon-
taneously since an increase in the
guantity used means more efficient
application of the materials, a reduction
in unit price and consequently greater
tonnage for the same price.

The interests of road builders are con-
centrated on three methods :

Hot impregnation at a central
plant with large output (50 to 100
tons per hour) of materials with uni-
form granulometry. The proportion
of untreated material in the product
is about 8 to 15 per cent.

Cold impregnation in travelling
plants which are mobile and which
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treat on the site prepared gravels
This method gives products with a
quality inferior to those from the
~former, but it is more flexible and
therefore better suited to undertakings
of medium importance.

Impregnation at an established
plant using tar and slag which gives
the well-known product tarma-
cadam.

Tarmacadam is widely used in the re-
gions of France where the metallurgical
industry is well developed, that is, mainly
in the North and the East.

Because of its versatility and storage
possibilities tarmacadam is always very
popular among road builders, who use it
from choice in the construction of trunk
highways. Various methods have been
tried successfully for finishing tarmacad-
am surfaces and it is possible to obtain .
dense surfaces which are resistant to age-
ing. In this cennection the composition
*“gchlemm ’’ js noteworthy. It is a mortar
based on sand, asphalt and bitumen
which has a liquid consistency which
enables all the cracks in the tarmacadam
surface to be filled easily.

( Extracted from ¢ Road Tar*’ September,
1954.)

MANAGEMENT

“A fized and rigid system of management,” wrote Ford,
<t js not really a system of management at all—it is just & system;
and anyone who attempts. to manage. according to rules will do
well to inguire whether he is managing or bez’ng_ managed.”’

““ No ,methods or formulas.

without ~ complete  knowledge of

o " There can  be no. leadership if the leader “does mot know what

he s leading.”

m can_be devised to substitute for |
“human ~ judgment and. leadership. _There can be no judgment

that which is to be judged.
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Experimental Surface Dressing Over Laterite Macadam
on the Baripada-Balasore Section of Calcutta Madras Road

(Contributed)

HE surface of this road is being main-
tained at present with the laterite
metal available by the roadside for
an average rate of about Rs 9 per 100
cu. ft. The traffic is of the order of 275
tons a day of which only 1/3 is bullock
cart traffic and the rest pneumatic tyred,
For such light traffic the laterite available
lasts well enough for a time ; but, being
intrinsically a soft material, it wears out
quickly by attrition and abrasion. Every
passing vehicle raises clouds of dustin dry
weather, while in the wet weather the
surface develops pot holes.

The highway which connects the two
District Headquarter towns of Baripada
and Balasore and is the access road to the
railway from the interior of Mayuibhanj
District has to be maintained to a fair
standard. So an estimate was prepared
for upgrading the surface by providing
surface dressing over granite stone metal
4 in. thick over laterite soling 6 in. thick.
The cost worked out to Rs 8 lakhs for 28}
miles or to Rs 28,000 per mile. It was
considered that this amount was exeessive

for a surface which has to cater to a pre-
sent traffic intensity of hardly 300 tons a
day. The main element responsible for
pushing up the cost is the granite metal
which has to be transported over 21 miles
and costs Rs 57 per 100 cu, ft.

Experience in Burma and Nigeria
showed that laterite can be surface dressed
and that the treatment improves the
surface. 8o full scale experiments under
actual field conditions were initiated on
this road in 151 to 4 and 175 to 8 to see
if a 6 in. thick laterite metal crust cannot
take directly of a wearing coat of surface
dressing and serve for a reasonable period.

Relevant data are given in the table
below.

The specification adopted was to surface
dress the laterite Water-Bound Macadam
renewal coat 6 in. thick after applying a
priming coat of Shalimar Tar No. 3-A.
The primer was applied at the rate of 30
b per 100 sq. ft. and flushed with 2.5 cu.
ft. of sand.

Experiments in the
16th mile

Experiments in the
17th mile

Dates of renewal of Laterite
Water-Bound Macadam

Dates of Applic;;tion of the

28-3-52 to 3-4-52

6-4-52 to 1-5-52

Primer coat
Surface dressing—Dates of
application

Quantities of Binder and
chips used for 100 sq. ft,

11-4-52 to 17-4-52

29-8-52 to 1-7-52
and 2-11-52 to 4-11-59

87 1b of Shalimar Tar 3
applied with a brush and
6 cu. ft. of fine grained
granite chips 4 to } in.
having good  wearing
qualities,

8-5-52 to 15-5-52
22-5-52 to 26-5-52

30 1b of Bhalimar Tar 3 A
applied with a brush and
6 cu. ft. of white quarry
pebbles.
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Tests on the laterite used for the 'Water-
bound macadam showed the following :

(1) Wearing quality in the dry weather
and raining season are poor.

(2) Compression strength fairly good.
(3) Apparent specific gravity 3.03.

(4) Absorption of water 0.73 per cent.
(5) Adhesion to Shalimar Tar 8-A good.
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(6) Petrological characteristics~Comp-
act, fine grained hornblendischiest,

The area has an annual rainfall of 52
inches and the maximum and minimum
temperatures at Baripada town is 115°F
in the summer and 47°F in the winter.

The road bed is well drained.

The traffic using the road is of the order
of 300 tons a day. The details of a traffic
count in the 17th mile from 26-2-54 to
4-3-54 are given in the table below.

' Mechanically prepelled vehicles Anl;l;;ligl)::wn Cycles
1
' r
Number of ! other light |
Trucks Buses . vehicles 4Full Empty 1
= i S ] I
Full [Empty| Full| Empty | Full | Empty !
UL
e e - — "‘—[—" mmmee e e e s ———— _.;._'_,(,, ’
Total ber in | | i |
9 e weok 106 40 lo2|  — T 787 128 0
. | ! I
Weight in Tons . 636 | 100 | 408 — | 148 106 t 564 | 61
} ] j

. 2022
The average tonnage per day is —-= 289,

SYMPOSIUM, THE TAIL—PIECE

The word * symposium™ has now established itself firmly
in our technical jargon and no conference is complete without
a * symposium’’ figuring somewhere in  the programme. The
Oxford Dictionary gives its original meaning: ‘‘ Ancient (?reek
after-dinner drinking party with music, dancers or conversation.”

THE FIRST ROAD WAGON

In 1769 Capiain Nicholus Cugnot, a French army officer
condrived o crude steam driven ‘‘ road wagon” which could run

a few hundred yards.
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DEVELOPMENTS IN PORTABLE ROADWAYS

|N order that the mobility of the armed

forces be made as independent of ter-
rain as possible, the Marine Corps has re-
quested U. S. Navy Bureau of Yards and
Docks to develop a portable roadway
which can be easily placed over unstable
terrain. The roadway, to be operation-
ally acceptable, must be light in weight,
easily transported, rapidly installed and
support combat loads upto 60 tons. A
prestressed timber roadway, currently
under development, is one proposal to
meet Marine Corps requirements.

A 148 feet length model of this road-
way, designed to carry 10 ton loads, was
recently tested in mud flats. A typical
gection of the roadway is 56 inches long,
consists of 6 T members constructed of
tongue and groove, 2 by 10 inch wood
flanges and 2 by 6 inch web members. Deck
gections are joined by six § inch diameter
steel rods which are prestressed mechani-
cally by tightening nuts. Structural 3 by
12 inch wood members are placed along the
side edges of the roadway to act as beams
and to exclude water and mud. These
members, fastened to the decking by tide
down belts and steel straps, are joined lon-
gitudinally to each other by a stop and
dowel joint.

In the first series of tests, the roadway,
supported by mud with a bearing capaci-
ty of approximately 100 psf. (subgrade
Modulus of 1.23 pef)., was subjected to
trials by vehicles varying in weight from
5,000 to 30,650 1b. under a static test
load of 30,650 1b., applied by a 14 wheel
vehicle, the maximum deflection noted

was (.13 foot. For all magnitudes of load-
ing the effective length of the roadway,
for which measurable deflections were oh-
served, was approximately 67 feet.

Heavy Loading Tests

In order to determine tho ultimate capa-
city of the roadway, a scries of extre-
mely heavy loadings were applied. To-
date, vehicle loads of 72,800 Ib have been

applied with no evidence of structural
failure.

Much work remains to be done in the
development of this roadway. It was
noted that magnitudes of deflections were
approximately twice the theoretical values
obtained by mathematical analysis. It is
believed that this discrepancy is caused
by inaccuracies in the determination of
the subgrade moduli. This discrepancy
is being resolved by instrumenting the
subgrade with pressure cells to obtain
more realistic values. Also, experiments
have indicated that the bearing capacity
of the soil could be increased by at least a
third by installing vertical fins along the
bottom boundary of the roadway to retain
the soil-pressure bulbs. This feature pro-
bably will be incorporated in the final
roadway. In addition investigations are
continuing on methods of simplifying the
assembly and installation of the roadway.

At the conclusion of these investiga-
tions plans are to scale up the roadway to
carry the required 60 ton loads and then
conduct the operational evaluation.

—Highway Research Abstracts, August,
1954.

GOOD BUSINESS

Mecting the other fellow’s needs 45 the

satisfying our own.

surest method - of
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HERE AND THERE

1. MADHYA BHARAT'S NEW ROADS

® THE ROAD journey between Guna
and Bhilsa, district headquarters towns of

miles on the completion of the Bajranga-
garh-Aron and Aron-Sironj links, provi-

Madhya Bharat, will be shortened by 62 ded in the first Five-year Plan.

—

2. LEVEL CROSSINGS IN AUSTRALIA

@® THE STATE Government of Vict'oria,
in Australia has appointed a committee
to report on the abolition of railway level
crossings. These crossings have for a long
time been a problem in Victoria where

there are 3,847 of them. Of these only 262
have gates and 85 are equipped with
flashing lights or other warning devices.

(From *“ Modern Transport™, Septem-
ber 11, 1954)

3. WORK ON TIBET-CHINA ROAD

® A PLEDGE by road workers to
complete the highway from Sikiang to
Lhasa by the end of this year 18 _contamed
in a message sent to the first session of the
National People’s Congress In Peking,
the New China News Agency reports.

¢« After more than three years’ hard
work,”” the message says together with
the members of the People’s Liberation

Army units in Tibet, we have completed
a total length of 1,100 kilometres and
bhave now pushed the road to the middle
reaches of the Brahmaputra river. The
road passes across ten or more high moun-
tains, 4,500 metres above sea level and
across the rapids of the Kinshi, the Lant-
sand and the Salween rivers.”” . .

(From ** The Hindu *-29-9-54.)

4. RESEARCH

@ IFIT were possible to show in.crea.sed
profits every time a fresh advance 18 ma:de
in research, if it were possible to point
directly and unmistakably to great bene-
fits of the research establishments finan-
ced or supported by the Government,
then research would be conducted on a
much wider scale than it is. But research

is not like that ; or at least only seldom is
it like that. It advances as the sea on the
shore-fitfully and unpredictably, a series
of creeping movements, each deriving
impetus from its predecessors,

(F;‘gg;) “ Engineering,”’ August 27,
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5. FIFTH MEETING OF THE INTERNATIONAL ASSOCIATION FOR
BRIDGE AND STRUCTURAL ENGINEERING, LISBON

@® MEMBERS of the IABSE who desire
to submit papers for the ‘‘ Preliminary
Publication > are requested to send to the
General Secretariat of the Association at
Zurich, Swiss Federal Institute of Techno-
logy, a short summary before 31st Decem-
ber 1954 and the full manuscript before
15th April 1955. Two typewritten copies of
the manuscript are required ; the drawings
and sketches should be in India-ink and
the respective text in pencil, if possible
on a separate sheet. Each paper must be
accompanied by a short summary, which
will be published in the four official langua-
ges (English, French, German and Portu-
guese) valid during the time of the Congress.

The subjects for the 5th Congress,
which will be held from 18th to 23rd June
1956 at Lisbon, are as follows :

A. GENERAL QUESTIONS

I. Loading and Strength of bridges
and structures.
(a) Behaviour of materials and struc-

tures under statical long time
loading.

(b) Behaviour of materials and
structures under dynamical load-
ing. (Vibrations, fatigue, impact.)

I1I. Slabs and various curved struc-
tures in reinforced concrete.
(a) General calculations (in elastic

and plastic fields); experimental
methods.

(b) Application of the methods of
calculation to steel structures.

(c) Application of the methods of
calculation to reinforced concrete
structures.

B. STRUCTURES IN STEEL AND
LIGHT METAL

I1I11. Welded steel structures.

(a) Systematic investigation of con-
structional details (theory and
experiment).

20

{b) Structural steels for welded
structures.

(c) Various welding methods for the
execution of welded steel con-
struction.

IV. Structures in steel and light
alloys.

(a) Light construction in steel.
(b) Construction in light alloy.

(¢) Various structures (Power trans-
mission poles a.s.0.).

(d) Maintenance of metal structures.

C. STRUCTURES IN REINFORCED
AND PRESTRESSED CONCRETE

V. Special problems of reinforced
and prestressed concrete.

(a) Crack formation (Use of high-
tensile steels and steels with high
bond strength, end anchorages,
distribution of reinforcement,
shear strength).

(b) Influence of atmospheric actions
and of temperature changes on
the behaviour of structures.

(c) Safety (calculation against crack-
ing, rupture a.s.0.).

VI. Practice of reinforced and pre-
stressed Concrete.

(a) Execution of the structures {form.
work, shuttering, placing and
control of concrete, transport of
concrete, jointing of pre-fabricat-
ed elements, observation, control
and maintenance of structures).

(b) New developments.
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6. THE MATERIALS ENGINEER IN HIGHWAY ENGINEERING

® “AS THE cost of materials and trans-
port represent anything between 60 tzo'80
per cent of the cost of highway construction
and maintenance, a competent and fully-
trained and instructed material engineer
may well have in his keeping a great
potential source of economy,’’ says Lt. Col.
E. W. W. Richards, AM.I.C.E., and
Mr. F. N. Sparkes, M.I.C.E., in their
Paper on the functions and place of a
materials engineer in highway engineer-
ing, read at a meeting of the Institution
of Highway Engineers in London.

The authors gave the main functions of
the materials engineer as:

(1) to ensure the most effective and
economical use of locally available and
naturally occurring materials such as
soils, road stones and aggregates ;

(2) to ensure that synthetic materials
(such as tar, bitumen, cement) and pro-
prietory products (such as joint 'flllmg z{.nd
sealing materials) satisfy specific require-
ments ;

(3) to assist in the design of the road
in regard to its layout and type, a.n.d the
thickness and materials of construction ;

(4) to exercise such controls over mat-
erials and processes during construction
as will ensure a uniformity of product,
smooth construction schedules and good
workmanship ;

(8) to organize course of. instruction
and demonstration to executive personn-
el so that by precept and example they
may become aware of the importance of
their particular part of the work and take
a interest and pride in performing it.

To fulfil these functions the mate::ig.ls
engineer must be thoroughly familiar
with the many tests which may be made
on various materials and must know how
to relate the results to practical require
ments, Briefly the tests are : :

Sofls.—Liquid and plastic limits, plas.
ticity index, particle size distribution,
moisture content by verious methods,
specific gravity of soil particles, dry den-
sity/moisture relation, dry density and
plate bearing in the field, C.B.R., uncon-
fined compression and tri-axial tests.

Concrete.—Setting time, soundness,
fineness (and specific surface area) and
chemical composition of cements ; strength
of standard mortars ; grading, specific gra-
vity, water absorption, organic and other
impurities, crushing value and bulk den-
sity of aggregates ; workability and analy-
sis of fresh concrete ; compressive and
flexural strengths, shrinkage, modulus of
elasticity, etc., of concrete.

Bituminous  Materials.—Viscosity,
distillation test and softening point of resi-
dual pitch ; phenol and naphthalene con-
tent, test for insoluble matter and specific
gravity of tars and, where appropriate, for
cut-back bitumens : penetration, softening
point and loss on heating of bitumens :
viscosity, water content, etc., of emul-
sions ; resistance of tars and bitumens to
oxidation; grading, water absorption,
adhesion, voidsand bulk density of aggre-
gates and fillers ; analysis of freshly mixed
materials.

Estimations of Thickness

A very important part of the work of
the materials engineer would be the
estimation of the required thickness of
road on soils of different types. To make
a safe but economical assessment of thick-
ness he must be familiar with various
methods of estimation based on soil
characteristics. He must further know
how to balance his estimates against his
own oxperience so that the thickness
finally selected can be the minimum con-
sistent with durability. He will be much
helped in this part of the work by making
a survey of the condition of roads already
existing in the area, and relating the
design to the performance of different
types of construction on various soils and
under changing traffic conditions.

Standards are there, of course, for
guidance, but a standard is not intended
to be a unique recipe and unalterable ;
rather must it be regarded as an indioation
of the direction which should be follow-
ed having regard to local circumstances
and conditions, If the basic requirements
of satisfactory construction or manu-
facture are to be satisfied, the guidance of
standards is general rather than specific,
their prescriptions broad rather than
restricted, and they are designed to cover

21



Transport-Communications Monthly Roview

a variety of circumstances. ‘I'he terms of
specification are often qualitative rather
than quantitative. It is in the interpre-
tation and application that the element of
materials engineering is called into play.

Laboratory facilities (contral and
mobile) must be provided if the work of
the materials engineer is to be fully
developed. But in smaller areas a less
elaborate outfit can still produce useful
results. Indeed, tho use of a few sieves
and other simple pieces of apparatus may
well result in a marked iwmprovement in
the quality and uniformity of the materials
being judged. The materials engineer
must be often inspecting the pit or quarry
from which his materials are taken,

Place in Highway Organization

The materials engineer is responsible
for the selection, specification, control and
use of all materials of construction. The
highway organization of which the
materials engineer forms part need not
be always large or specialised. The

November 1954

rescarch organizations which support them
may not he initially of a size or for the
resources or experience to undertake very
sustained, elaborate and complex program-
mes of resecarch.  The materials engineer
can be normally selected from the ranks
of senior assistant engineers who have
had reasonably long experience, specially
on actual construction, and are familiar
with its problems and requirements.

Fducation and Training

The study of materials is not generally
considered by university authorities to be
suitable for inclusion in their curricula.
As a result, graduate engineers leave
college unequipped to deal with problems
with which they will certainly be con-
fronted in the exercise of their profession.
Hence the need for a specialised materials
engineer to guide and instruct on materials
in the light of his intense specialised
knowledge and experience.

(Adapted  from “ The Surveyor’ 3rd
April, 1454)

7. CALCULATING WEIGHT OF ROUND BARS

@® TO FIND the weight of a reinforcing
bar, the following two steps are recom-
mended :

(i) transform the fraction represen-
ting the diameter of the bar so
that its denominator is 8.

(11) now divide the square of the
numerator by 24. The result gives
the weight of the bar in 1b. per
linear foot.

Thus, to find the weight of a } in, diameter
bar: the fraction } is written as 2/8.
Weight per linear foot=22/24=0.166 ib.
Again, to find the weight of a 5/16 in.
diameter bar: the fraction 5/16 is written
as 2.5/8. Weight per linear foot=2.5224
=0.26 1b.

(From * Indian Concrete Journal 7,
September, 15, 1954.)

8. PRETENSIONING AND POSTTENSIONING

® MAJOR DIFFERENCE between the
two methods is the manner in which pre-
stress is transferred from the steel tendons
to the concrete :

For Pretensioning, the tendons are
stretched between heavy exfernal ancho-
rages at the ends_ of a casting bed;
forms for one or more beams are placed
around the steel, and concrete is placed
in them. When the concrete attains,
sufficient strength, the tension on- the
tendons is relieved and the steel between
beams cut. Thus, the prestress is trans-

ferred to the concrete through bond
initially.

For Post-Tensioning, the beam is
formed  around unstressed tendons, bond
between steel and concrete ‘being preven-
ted. The tendons are tensioned with
jacks acting against the hardened con-
crete of the beam, and then the stesl is
z_mqh,ored‘_a.t the ends to it. The tendons
may be grouted in later to establish bond,
but initially the prestress is transferred to
the concrete th‘ijou'gh. the end arnchorage.” -

gineering . News-Record "

(From - * En
August_ 19, 1954)
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9. EXPANDED SHALE AGGREGATE REDUCES DEAD
WEIGHT OF A BRIDGE

® EXPANDED-SHALLE AGGREGATE
was used in  the construction of the
deck of a bridge, nearly 3900 ft long and
31 f4 6 in. wide, over the Columbia
river, U.S.A. It is estimated that the
dead weight of the structure is about 1340
tons less than it would have been if

normal aggregates had been used for the
deck. The strength of concrete cylinders
was wore than 3,000 b per squarce inch at
23 days and at 45 days the strength was
in excess of 5,000 1b per square inch.

(From ““Concrete and  Constructional
Engincering,” August, 1951).

16. HIGHWAY FILL TO BE “FLOATED” OVER MUD FLATS

® A SECTION of a State highway is to
be constructed over soft mud varying in
depth from 20 to 75 ft. An adequate
design, based on exhaustive tests of the
underlying material, indicated that the
fill should be constructed by pre-dredging
to elevation minus 20, back-filling the
trench with 5 ft of sand, building the
remaining portion of the embankment to
elevation plus 8 with clean rocky material,
and completing the fill to elevation 17.5
with imported borrow. The estimated
cost of constructing the fill in this was
very high.

This high cost, and the difficulties of
financing such a project, led to further
studies in an effort to determine if a less
costly method might be found, even if it
should invite greater risks.

Experimental section

« Estimates indicated that, if a fill
could be floated on the Bay mud, the work
could be accomplished for much le:ss cost.
Although there was little engineering pre-
cedent to indicate such a method of
construction would be successful, the
possible savings warranted the attempt.
An experimental project to construct

approximately 2,100 ft of embankment.
It was believed possible to float a fill, 400
ft wide at its base, at approximately
elevation minus 10.5 ft below the top of
the soft mud.

‘*“ While the floatation theory was not
supported by construction, results of the
first experiment were sufficiently promis-
ing to warrant further tests of the method
on greater depths of mud. An additional
section, approximately 1 mile in length,
extending over the deeper mud strata was
placed under construction. The results
of the two experiments demonstrate that a
satisfactory fill can be constructed with-
out pre-dredging. The embankment is
stable with a base width of 200 ft plus or
minus and will carry eight lanes of traffic
on a 132 ft roadbed. It isnow estimated
that the total cost of the fill will be 67 per
cent of the cost of pre-dredged fill.

‘“ Based on tests to date, ultimats
settlement on the fill is expected to from
1} to 5 ft, depending upon the depths of
mud remaining beneath the constructed
fill. Settlement is expected to continue
over a long period.”

(From ¢ Western Construction”,
August, 1954)

11. SOIL CEMENT GETS SEVERE TEST IN ENGLAND

@ ¢ THE BREAKING of the training
walls of the River Thames during
the floods in February 1953, some of the
roads constructed of 6 in. soil-cement with
one surface dressing carried for some
months trafic estimated to be in.the
region of 20,000 tons a day, of v.ehlcles
carrying materials for the repair and

strengthening of the river walls. On these
roads there was no sign of any failure of
the road foundation. The main damage
caused by this heavy traffic was the
shearing off in places of the surface dress-
ing with a thin layer of the soil-cement.”

(From ‘“ Roads and Streets”’, August 1954).
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ABSTRACTS

UDC. 6257 “TESTS ON THE
EFFECTS OF EXHAUST GASES OF
JET ENGINES ON PAVEMENTS
AND BITUMINOUS JOINT FILLING
MATERIALS” ¢ Annales Des Ponts
Et Chaussees, September-October
1954°.

Conventional bituminous pavements
and joint-fillers in airport runways offer
little resistance to the blast of burnt gas
under jet operations.

To permit the study of their behaviour on
gamples and to sccure anti-jet materials,
the Laboratoire des Ponts et Chaussees
made a testing apparatus, consisting
mainly of a small blast pipe fed with
illuminating gas and compressed air.

The choice of an adequate rate of com-
bustion controlled by the fced of air and
gas, allow to obtain in the jet of burnt
gas at some distance away from the
mouth of the blast-pipe, temperature and
speed conditions approaching the real ones
go that a very satisfactory concordance
between the effects produced by the
apparatus and those of the jet aircraft,
may be observed.

Some considerations of a general order
on the behaviour of pavements joint and
joint-fillers, conclude the report in
French.

U.D.C. 691.328 2.691.71. PRACTI-
CAL ASPECTS OF PRESTRESSING
BY CABLES. THE PROBLEM OF
FRICTION. Annales De L’Institut
Technique Du Batiment Et Des
Travaux Publics, June 1954.

Tn structures prestressed by means of
cables or bundles of hard steel bars stres.
sed after the setting of the concrete, a
large amount of friction opposes the trans-
mission of stresses between the tensioning
jacks and the portion of the cables which

are in the most highly stressed zone of the
structure.

The knowledge of these losses and of the
degree of confidence which may be placed
in the instruments are essential to the
engineer, who must have a convenient
method to appreciate their importance.

After a certain number of precise experi-
ments aimed at determining the laws and
co-cfticients of stress transmission, «
graphic design and control method was
developed which avoids long and fasti-
dious calculations of the exponential laws,
This method makes it possible, using
merely the pressure and elongation
measurements cffected at each tensioning
operation and without in any way disturb-
ing the progress of the work, to determine
simply and rapidly the losses due to fric-
tion and accordingly to ascertain the law
of stress distribution along the prestress-
ing reinforcement.

U.D.C. No. 624. Elasticity in Engi-
neering—by Ernest K. Schler—John
Wiley and Sons, New York.

The book is divided into three parts.
The first part deals with the Fundamental
Equations and analysis of methods. In
the seven chapters of this part are collect-
ed the basic equations in cortesion,
cylindrical and spherical co-ordinates
which are necessary for the solution of
elastic problems.

The second part containing 5 chapters
relates to Engincering problems in stable
structures. The more commonly used
beam, torsion and truss equations are
reviewed and their limits of accuracy in
terms of the more precise methods of
elasticity are given. The third part deals
with engineering problems in instability
and one chapter each is devoted to

columns, beam columns and instability of
plates and shells,
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SELECTED RECENT LITERATURE IN ENGINEERfNG JOURNALS
i s

X. BRIDGES AND OTHER
STRUCTURES

. The Prestressed Conveyor Bridge

In Gas Coking Plant at Bertin;
MAaSIENDROF - - Ropurr SCIIWARZ,
Beton Und Stahlbetonban, Moy 1954,
pp. 106-115  (in German).

Example of Design of a Simple
Prestressed Concrete Bridge ; Befon
I'nd Stahlbctonbau, May 1934, pp.
123-126 (in German).

-Dao-- -Do--
135-138 (in German).

June 1954, pp.

The Lifting up of the Arched Bri-
dge in Nymwegon; Koskab Sarr-
LeR, Der Staklbau, May 1954, pp. 104-
108 (in German).

Suspension Bridges of Smaller and
Intermediate Widths; Arne Selberg,
Der Stahlbau, May 195%, pp. 97-102
(in Gierman).

Static Wind Pressure on Suspen-
sion Bridges; B. Tovavrorr, Der
Stahlban, May 1954, 109-113 (in Ger-
man).

Rapid and Economical Selection of
Crane Rail Beams; Ericii DemBi-
cKY, Der Stahlbaw, May 1954, pp. 115-
116 (in German.)

The Suspension Bridge Over the
Loise at Ancemis; Der Stahlbau,
May, 1954, pp. 116-118 (in German).

Proposal in Structural Steel for
the Tufels Bridge of over the
Schollon Ravine; Der Stahlbau,
May, 1954, pp. 118-120 (in German).

The New Construction of the
Brudermipl Bridge Over the Isar
in Munich; Hons axp ANtON LOHR,
Die Bautechnik, May 1954, pp. 133-136
(in German).

Tunnel and Bridge Structures Un-
der Water, Planning and Execu-
tion; JoHaNNEs FIESINGER, Die

Bautechnik, May 1954, pp. 145-152
“_ {in German).

1By, sign of Curved Frame Members
by the Method of Balancing Mo-
ments ; HueLMur LanpNer, Die Bau-
technik, May 1954, pp. 152-155 (in
(icrman).

12. The Hartelire Bridge at Brest;
Der Stahlbau, April 1954, pp. 86-87
(in German).

13. Prestressed Steel Structures—
Economic and Safe Prestressed
Structure ;  Der  Sahlbau— April
1954, pp. 91-94 (in German).

I+. Design of Frames by Relaxation of
Yield Hinges; J. MorLey ENoLIsH,
—3Separate No_ 322, Proceedings of the
American Society of (ivil Engineers,
November, 1953.

15. Principal Stresses by Photo-
Elasticity; K. D. Maumajaw, The
Journal of the Institution of Military
Engineers, April 1954, pp. 115-122,

16. Runcorn-Widness Bridge, Aero-
dynamic Tests Delay Commence-
ment of Project; Highways and
Bridges and Engincering Works, May
26, 1954, pp. 1 & 3.

17. Prestressing in Underpinning ;
L. E. Husrer, Contractors’ Record and
Municipal Engineering, January 27,
1954, pp. 18-21.

18. Calculation of Forcesin the Braces
of Multiple Beam Road Bridges—
Case of a Six Beam Bridge;
G. MONNERET, Annales des Ponts et
Chaussees, May-June, 1954, pp.
273-316 (in French). — see also
Highways and Bridges and Engineering
Works, June 23,1954, p. 4. |

19. Machine for Testing the Endurance
of Cables at the Central Labora-
tories for Bridges and Roads;
M. LEHANNEUR, Annales des Ponts et

Chaussees, May-J. 54, pp. 319-343
(in French), ‘BBL- PP

2 CDZH/)”’ 2, N8
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21).

Lo
bo

23.

24.

26.

27.

28.

29.

30.

31.

Lateral Buckling of Curved Beams
Taking into Account the Torrinal
Flexure: Dr. Manra EsspLiNcig,
Annales des Ponts et Chaussees, May-
June, 1954, pp. 355-375 (in French).

sce also Highwaysand Bridges and
Engincering Works, June 23, 1954,
p. +

. The Bridging the Severn; J. . A.

Baxir, The DBritish Constructional
Engincer, June 1954, pp. 22-24,

Precast Concrete Bridge Decks;
The Indian Concrele Jowrnal, May
1954, pp. 158-162 (part 1).

Reinforced and Prestressed Con-
crete Frame Building ; Indian Con-
crete Journal, May 1954, pp. 168-170.

Design of Cable Bents; /Indian
Concrete  Journal, May 1934, pp.
184-194.

5. Highway Tunnel Construction :

J. Kunu, Indian Concrete Jouwrnal,
May 1954, p. 183.

Influence Co-efficient Method of
Solving Indeterminate Structures
and its Application in Practice;
A, K. CuarrerJi, Indian Concrete
Journal, Juve 1954, pp. 217-219.

Design of Reinforced Concrete
Rigid Box-Type Aqueduct; Savu-
RINDRAMOHAN DEB, Indian concrele
Journal, June 1954 pp. 221-228.

Design of a Flat Slab on the Cir-
cular Distribution Theory; K. C.
Ray and Dr. P. Roy, Indian Concrete
Journal, June 1954, pp. 229-235.

Bus Queue Shelter of Economical
Design; D. 1. WiLLiams, T'he Surve-
yor, May 29, 1934, pp. 449.

Load distribution in Prestressed
Concrete Bridge Systems; 7The
Surveyor May, 29, 1954, pp. 455-457.

British Highway Bridge Loading;
WiLLiaM HENDERSON, Road Paper No.
44, Proceedings of the Institution of
Civil Engineers, Part I1, Vol. 3, June
1954, No. 2, pp. 325-373.
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33,

36.

317.

38,

39.

40,

41.

42.
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. Combined Form and reinforcement

for Concrete Slabs; Bunur . Fri-
wirG, Jowrnal of the merican Conerele
Institule, Moy 1954, pp. 697-716.

Nature of Bond in Pre-Tensioned
Prestressed Concrete; Jack R,
Ranney, Jowrnal of the  Awerican
Conerele Tustitute, May 1954, pp. 727 -
736.

Practical Aspects of Plant Produc-
ed Prestressed Concrete : OrLiy O,
Pmrvwes, Journal of the American
Concrete Institute, May 54, pp. 737740

5. New St. Lawrence River Crossing

to Have Two 7 Span Continuous
Truss Sections, Enginccring News
Record, May 27, 1034, p. 48,

Estimation of the Moment of Inertia
of Ring Members; O. Marty,
Schweizerische  Bauzeitung, June 5,
1954, pp. 338--339 (in German).

Composite Bridges under Torsinal
Loading-Statics of Continuous
Beams under Torsinal Stressing;
Ricntarp nEiria Der Stahlbau, Febru-
ary 1954, pp. 25-33 (in German).

Rounding of Corners of Frames
with Rectangular Section Mem-
bers; Maria EssLINGER, Der Stahlbau
March 1954, pp. 53-60 (in German). ’

Quick Determination of Required
Moment of Inertia with any Desir-
ed Deflections; Erick Dempicky
Der Stahlbaw, March, 1954, pp. 63-64
(in German).

Design of Bolted Frame Corners
and Bracket Junctions; Paur
SaumeL, Der Stahlbau, March 1954
pp. 64-66 (in German). ’
Caimtilevered Circular Stairs with
Rigid Beam Circular in Plan;
Armix  Huszikeg, Schuweizerische
Bauzeiling, March 27, 1954, pp. 167-
171 (in German).

Neyv Constructions with Precast
Rem_forced Concrete Members in
Berlin; R. V. HavaRrz, Beton Und

Stahklbetonbau, January, 1954 -
(in German). v 1T

Transport-Commnunications Monthly Review

43.

44,

46.

47,

48,

49.

50.

Creep and Shrinkage of Prestres-
sed Composite Reinforced Concrete
Structures and Composite Struc-
tures with Selected Steel Beams;
KueNRAL SATTLER, Deton Und Stahlbe-
tonbau, January 1954, pp. 8-13 (in
German).

R. C. Arch Bridge with Prest-
ressed Tie Beam at Drancy; Lz
BouraETr, Beton und Stahlbetonbau,
January 1954, pp. 22-23 (in German).

Reinforced Concrete Highway
Bridges—Their Design and Con-
struction from the Point of View of
the Ministry of Transport, with
Special Reference to Maintenance
Problems; C. S. Cuerror, 7The
Reinforced Concrete Review, Volume
III, No. 4, 1954, pp. 197-215.

Shearing Strength and Shear
Reinforcement of Concrete Beams;
Cant. Forssern, Transaciions of the
Royal Institute of Technology, Stock-
holm, ~ Sweden, No. 78, 1954, (in
German).

Two New Foot Bridges on Isis
Towpath; Concrete Quarterly, Jan-
uary-March, 1954, pp. 18-21.

Colonial Civil Engineering Con-
ference-The Cross River Bridge,
Nigeria; The Engineer, June 18, 54,
pp. 898-899, see also Highways and
Bridges and Engineering Works, June
23, 54, pp. 1 to 4.—see also Surveyor
July 10, 1954, p. 587.

The Runcorn-Widnes Bridge-Wind
Tunnel Tests at the National
Physical Laboratory; Highways

and Bridges and Engincering Works,
June 23, 1954, p. 1L,

A Simplified Method of Design
for Cylindrical Shell Roofs;
H. TorrENHaM, The Structural Engi-
neer, June 1954, pp. 161-180.

A Review of Unit-Construction
Bridge Systems; Rorr HamMOND,
Part 1-Civil Engineering and Public
Works Review, June 1954, pp. 602-604,
part I, part IL....ccccine Do ..... ..July
b4, 732-734.
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53.

58.

59,

60.

61.

Novewmnber 1954

The Doubling of Lijeholmen
Bridge in Stockholm; Cuas
H. SvorLu, Ol Engeneering  and
Public Works Review, June 1954, pp.
613-616.

Birth of Prestressed Concrete and
Fuluristic View; E. Frevssisgr-
Travaur, June 1954, pp. 463-474 (in
French).

. Investigation of the Conditions of

Formation of Fissures of Slippage
and Loss of Cohesion in Solid;
Lours PierrE Brice, 7Travauz, June
1954, pp. 475-516 (in French)

. Investigation of a Simple Method

of Calculation of Rapture— Preli-
minary Researches; Y. SAILLARD,
Travaur, June 1954, pp. 555-567 (in
French).

. Long Span Prestressed Concrete

Girders; WiLLiam D. Suga, Concrete,
June 1954, pp. 14, 16, 18 & 37.

Earthquake Resisting Buildings-—
a Review of Present State of Know-
ledge; K. BirLie, Bulletin of the
Central Building Research Institute,
Roorkee, October 1953, No. 2, pp.
44-51.

The Work of the Research Council
on Rijveted and Bolted Joints;
W. C. SteEwarr, Separate No. 440,
Proceedings of the American Soc’ety of
Civil Engineers, May, 1954.

Laboratory Tests of High Tensile
Boltall Structural Joints; W. H.
Munsg, D. T. WaigaTr and N. M.
Newwmark, Separate No. 441, Pro-
ceedings of the American Society of
Civil Engineers, May 1954.

Non-Uniform Torsion of Plate
Girders ; GErALD G. Kuss, Bruce
G. JounsToN and WiLLiam J. Engy,
Separate No. 449, Proceedings of the
American Society of Civil Engineers,
May-June, 1954,

Some Bridges Structures Pre-
stressed According = Minier
Method.’; Orro VEIT, Diec Baute-
chnik, June 1954, pp. 193-194 (in
German).
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62.

63.

64,

66.

67.

68.

69.

70.

Experiments with  Composite
Beams; K. Kroyeerand H. Wriner-
MILLER, Der Stahlibaw, June 1954, pp.
121-129 (in German).

Rebuilding of the Western Road-
way Side for the Autobahn Bridge
at Montabaur: Hans Wexg, lDer
Stahlbau, June 1454, pp. 129-134 (in
German).

Contribution to the Design of Sus-
pension Bridges Anchored into
Ground ; Pavrn KnNurer, Der Stahl-

bau, June 1954, pp. 134-137 (in
German).
~Do- ~Do- July, 1954, pp. 159-164

(in German}.

5. On the Matter of Standard Bridges;

F. Eneruaarp, Der Stahlbauw, June
1954, pp. 137-140 (in German).

The Mersina Straits and its
Traffic Problem ; Der Stahlbuu,
June 1954, p. 140 (in German.)

Practical Aspects of Prestressing
by Cables - the Problem of Fric-
tion: J. MoxnTtAeNON, Annales de
U Institut Technique du Batiment cof
des Travaur Public, June 1954, pp.
503-520 (in French).

The Ultimate Bending Strength
Method of the Design of Re-
inforced Concrete Beams with
Small Percentage of Tensile Re-
inforcement; R. CHAMBAND, Annales
de I’ Institut Technigue du Batiment et
des Travaux Public, June 1954, pp.
571-593 (in French).

Losses in Prestressed Concrete
Beams; Hexry J. Cowax; The
Engineer, JuLy 2, 1954, pp. 5-7.

Emergency Bridge Repairs at
Casino-Bailey Trusses Used; Main
Roads, June 1954, pp. 102-104.

~3
e

74,

79.

80.

28

. Rapid

Novembor 1954

Design  of Continuous
Prestressed Members; E. 1.

Fussprnuisen s Jowrnal of the Ameri-

can. Conercte  Instilute, April 1954,
pp. 669-676.

Timber Bridges-Where to Use
Them; Ciannes H. Woonworrh,
Western.  Construction, June 1954,
pp. 74-76.

The Examination, Assessment,

Repair, Maintenance and Renewal
of Old Railway Bridges ; A. Dgan,
The Journal of the Institution of
Highway Engineers, July 1954, Vol.
111, No. 3, pp. 53-72.

Application of Prestressed Con-
crete to Municipal Works: 7'he
Surveyor, July 17,1934, pp. 595.599,

. The Failure Load of Rigid Jointed

Frameworks as Influenced by
Stability : W. Mercuant, The Struc-
tural Engincer, July 1954, pp. 185-197.

An Experimental Investigation of
the Behaviour of Mild Steel Com-
pression Members in Light Lattice
Frameworks; S. Mackey, 7he
Structural Engineer, July 1954, pp.
190-197.

Crane Gantry Girders for Steel-
works-Discussion on Paper; by
Mg. M. S. TERRINGTON & MR, Hawkzs,
The Structural Enginecr, July 1954,
pp- 198-206,

Some Structural Uses of Alu-
minium Alloy with Special
Reference to Domes-Discussion on
Paper : by Mr. W. H. HamiLton &
G. P. MaxwinG, The Struclural
Engineer, July 1954, pp. 206-210,

The New Conway Bridge, Single
Steel Arch 310 Ft. Span ; Highw%ya
and Bridges and Engineering Works,
July, 14, 1954, p. 4.
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PUBLICATIONS ADDED TO THE ROADS WING LIBRARY
DURING SEPTEMBER, 1954

Surkhi Mortar-Its Development
and Standardization, by D. Doddiah
and M. 8. Gurushankaraiah.

Public Participation in National
Development, By Ministry of I &
B, Govt. of India.

Social Welfare, By Ministry of 1 &
B, Govt. of India.

All India Civil List-A Complete
Directory of the Indian Civil &
Administrative and other Higher
Services under the Union & State
Govts. (The Associated Advertisers
& Printers, 505, Arthur Road, Tardeo,
Bombay, 7.)

Sampling Theory of Surveys with
Applications; By P. V. Sukhatme.
The Indian Council of Agricultural
Research, New Delhi.

The Technical Lecture, A Guide
to Authors & Chairmen; by A. H.
Wills. (Quewt Publications, Sydney,
Australia.)

Studies in Elastic Structures, by
A. J. S. Pippard. Edward Arnold &
Co., 41, Modose Street, London W. 1.

Technical Terms in English,
French, German, Swedish, Portu-
guese & Spanish used in Soil
Mechanics and Foundation Engi-
neering; (International Society of Soil
Mechanics & Foundation Engineering,
Zurich )

Council of Scientific and Indus-
trial Research, New Delhi.

Bulletin of the Central Building
Research Institute, April-1954 con-
taining articles on (i) Survey
on Brick Production in India &
(ii) Brick From Alluvial Soils.

-do- -do- -do- June 1954,
Contalning an Article ‘¢ Factors
affecting Productivity in the con-
struction industry ”’.

Road use Benefit Analysis for High-

way Improvements Passenger
Cars in Surat Areas; American
Association of State Highways

29

13.

14.

16.

17.

18.

19.

20,

21,

22.

Officials 917, National Press Building,
Washington, 4, D.C.

Preparing Technical Material for
Publication by L. A. Rose, E.F.
Heater & G. R, Foster The Univer-
sity of Illinois, Urbana,

Roads for Canada—-A Report of the
Pilot Committee ; Canadian Good
Association, Ottawa.

Importance of Inlet Design on
Culvert Capacity Technical Paper
No. 13 Series B; by L. G. Straub,
A. G. Anderson and C. E. Bowers
(University of Minnesota, St. Anth-
ony Falls Hydraulics Laboratory,
Minneapolis, Minnesota.)

3. The profile of Road Tunnels Pres-

sure Ventilation (Profile fur Stras-
sentunnels ohne kunstliche Beluf-
fung) an article contained in Stras-
see & Verkehr, No. 14, 1939; By
Von Georg Grund Ing. Basel (Strasse
Und Verkehr, Vereinigung Schweize-
rischer Strassenfachmamer Seefeldst-
rasse 9, Zurich 8.)

Driver Control Achieving Greater
Traffic Safety Through Efficie-
ency at the Wheel ; by Merwyn Kra-
ft, Columbia TUniversity Press, New
York, N. Y.

United States Government Printing
Office, Washington.

Classification Class H,

Social
Science, 2nd Edition.

Classification Class, ‘T®' Techno-
logy, Third Edition.

Subject Headings used in the Dictio-
nary Catalogs of the Library of
Congress, Fourth Edition, Vol. I,
1943,

Outline of the Library of Cong-
ress Classification.

Concrete Primer; by F. R. Me-
Millan American Concrete Institute,
Detroit 19, Michigan, U.8. A,

Certain Statistics Regarding Sales

Tax; The Manager of Publications
Delhi. '
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between Antwerp and Brussels.  During
the war it carried the military traffic of
three suceessive waves of armies, Belgian,
German and British, rolling back and
forth over it invasion and counter-inva-
sion. Now it is a peaceful road shaded
by deep-leaved, flowering chestnut tme's;
a busy road, with a steady flow of traffic,
but busy in a quict, rather suburhan way.

The concrete slab 1s  gencrally 7 in.
thick, thickened to 9 in. at the edges and
joints. There are transverse expansion
joints and a central longitudinal joint
crossed, at 3 ft 3 in. intervals, by hooked
tie bars 31} in. long and ! in. in diameter,
placed 4 in. below the surface.

This early concrete road, in spite of its
age and heavy wear, is' in rcnmrka:bly
good condition, with no sign of cracking,
and the riding surface is excellent.

The 1936-37 section of the motorway
proper is less satisfactory. Tt has suffer-
ed from a poor subgrade and inadequate
drainage (in places the level of the water
lable is higher than that of the road itself)
and some of the slabs have subsided,
while * approximately one in five is
cracked.

The northernmost end of the route,
between Antwerp and Boom, is a new-
looking and highly efficient dual-carriage-
way motorway which is to be still further
widened by additional carriageways in the
future. The two carriageways in this
portion are cach 23 ft wide, separated by an
earth centre strip planted with occasional
trees. Sett-paved laybys are provided
at intervals, and there i3 a paved cycle
path on either side. The concrete slab is 9
in. thick, laid on a sub-base of compacted
sand 1} in. thick. There is a longitudinal

November 1954

joint down the centre and expansion joints
at intervals of from 26 It to 40 ft.

In the 1932 portion of this road the ex-
pansion joints are constructed without
dowels, as is the general practice in
Belgium, where all slabs are normally
independent of one another. In the 1950
portion, on the other hand, dowels have
been wsed, and it seems fairly evident
that they are giving better results. Whero
they are wsed, adjoining slabs on this
hoavily trafficked road are absolutely
level with onc another, and there is no
perceivable movement with the passing
traffic. Where, on the other hand, there
are no dowels, a slight step occurs in
places between slabs, and distinet move-
ment could be perceived. The Belgian
authorities are, however, pursuing their
trials for a further period before finally
deciding on the general adoption of dowels
—which would necessarily slow down the
rate of construction,

The joints in the earlier portion of the
road, where dowels are used, are formed
in the ordinary way, a special timber
filler being used, with a U-shaped mectal
cap which forms a channel to take th
bituminous filling. Elsewhere the joints
are cut in the fresh concrete with the
S. G. M. E. vibrating joint-cutter—the
method which is now standard practice in
Belgium., The standard equipment of
spreader and vibro-finisher was also used
on this road, without the use of the finish-
ing beam.

This road, which is the most heavily
trafficked in Belgium, is of course to be
carried up to the entrance to the capital,
and it is planned eventually to incresse
its width to provide additional carriage-
way carrying in all twelve lanes of
traffic.

(Extracted  from * Conerete Quarterly
No. 22— A pril-June 54.)

TREE PLANTING AT THE PROPER PLACE HELPS TRAFFIC

Plantings on the outside of curves and ut bridge approaches
Lelp materially in defining readway.

A traffic sign is hardly wvisible at sun  set  or sunrise when

it 1s silhoutted against the sky.
of trees helps.

In  such locations a background
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BUDGETS AND ADMINISTRATION REPORTS

Government of Madhya Pradesh Budget for 1954-55

The following abstracts have been taken from the Civil Works Budget of
Madhya Pradesh for 1954-55.

(All figures are in lakhs of rupees).

Revised Budget
]“;05172‘1_"‘5]; Estimate | Estimate
1953-54 1954-55

Civil Works (Revenue)

Rents of buildings 6.27 6.42 6.41
Ferry Receipts 4.12 4.32 4.25
Tolls on Roads 2.22 2.30 2.30
Recoveries of Expenditure 0.78 0.70 0.70
Miscellaneous 4.85 3.00 3.00
Transfer from Central Road Fund 3.56 10.15 14.35
Deduct-Refund o072 —0.15 =010

Total 21.08 26.74 30.91

Civil Works (Expenditure)
(To be executed by the Public Works Department and Local Bodies)
Original Works

Buildings 18.27 39.87 55.45
Communications 5.88 12.35 26.56
Miscellaneous 0.34 0.31 0.75
Repairs
Buildings 22.29 21.88 22.11
Communications 92,95 91.91 94.17
Miscellaneous 0.21 0.93 1.10
Reserve with Government o 2.00
Suspense 1.25 1.00 3.00
Grants-in-aid 3.04 0.86 1.50
Establishment* 37.97 33.36 47.21
Tools and Plant* __-1_3‘49_ o }jﬁﬁ o _li(E
Total 195.66 220.04 269.94

Expenditure under Post-war Development Scheme.
Original Works

(a) Buildings 35.84 57.24 71.26
(b; Communications 59.14 52.76 55.76
{(r) Miscellaneous 0.27 0.41 1.00
Grant-in-aid 031 . 073 ~-9_7_8
Total 95.56 111.14 128.80
Total Expenditure on Civil Works met
from rg’venue Account 291.22 331.18 398.74

* Includes expenditure under Post-War Development Scheme,
31
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Capital Account of Civil Works outside Revenue Account.

Original Works
Buildings

Deduct amount Financed from the
Central Road Fund

Deduct receipts & recoveries on
capital Account

Establishment & Tools and Plant
Total

!
i Revised Budget
1[ Accounts Kstimate Estimate
|
0.80 13.79 b.63
-0.54 -0.55 ~0.56
-0.37 — ~-11.25
nil “nil ) o nil
-0.11 13.24 ~6.18

Receipts from Roads

Receipts under Motor Vehicle Acts 41.84 42.65 42.65
Sales Tax on motor Spirit and lubricants 40.37 42.00 42.00
Total 82,21 8455 8465

GOVERNMENT OF MADHYA PRADESH BUDGET FOR 1954-55,

(A brief review with reference to Civil Works)

HE estimate of revenue receipts for the

ygar 1954-55 is Rs 2883 lakhs, inclu('i-
ing grants from the Government of India
and transfer from the Development Fund.
The expenditure on revenue account is
estimated at Rs 3068 lakhs, resulting in a
deficit of Rs 185 lakhs. But the deficit is
only on revenue account, while the year is
expected to close with a substantial over-
all balance. The revised estimate for
1953-54 indicated a revenue of Rs 2573
lakhs and expenditure on revenue account
of Rs 2521 lakhs, with a consequent surplus
of Rs 52 lakhs. In 1952-53 the actual
rovenue and expenditure amounted to
Rs 2415 and Rs 1950 respectively, leaving
a surplus of Rs 465 lakhs.

Expenditure on Civil Works during
195455 is estimated at Rs 399 lakhs, which
forms 13.8 per cent of the total State
revenue. The corresponding ratios for the
two previous years were Rs 12.8 per cent
for 53-5¢ (Revised Estimates) and 12.0
per cent for 19562-53 (Actuals). These
figures do not take into account the Capital
expenditure on Civil Works met from
sources other than revenue. Out of the
total revenue expenditure on Civil Works,
Communications (Original Works and
Repairs only) account for 6.5 per cent of
the State revenue in 1952-53 (Actuals)
and 6.1 per cent for both 1963-54 (Re-

vised Estimates) and 1954-55 (Budget
Estimates).
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LIST OF APPROVED WORKS ON NATIONAL

S. No.

10.

11.

12,

13.

Job No.

Name of work

Amount
(Rs in Lakhs)

951 AS 40

952 HD 9

953 HD 9

957 HD 7

954 JK

955 JK

956 JK

958 SR 8B

968 SR 8B

971 SR 8B

974 SR 8B

959 BM 8

969 BM 8

ASSAM

Reconstruction of bridge No. 34/2 damaged
during the rains of 1952 on G. S, Road-
National Highway No. 40 in K & J Hills
Divisions.

HYDERABAD

Upgrading Hyderabad-Masulipatam Road-
N. H. No. 9 from mile 17 to 20.

Upgrading Hyderabad-Masulipatam Road-

N. H. No. 9 from mile 20 to 92/4 and 107-115.

Constructing a bye pass road to Nirmal town
on Hyderabad-Nagpur Road-N., H. No. 7
from mile 133/7 to mile 134/7.

JAMMU & KASHMIR

Construction of a high level bridge over

Tarnah causeway along Pathankot-Jammu
Road

Construction of the Pilot Heading of the
Banihal Tunnel Project.

Replacement of the existing suspension
bridge near Ramban over river Chenab in
mile 96 of the Jammu-Srinagar Road by a
single span steel trussed girder bridge.

SAURASHTRA
Taking borings with core drill in the bed of

river Minsar on National Highway No. 8 B.

Providing 13 in. premixed carpet etc. to Kuva-
dua-Bamanbore Section (miles 13/0 to 21/6)
of DBamanbore Porbandar Road—N.H.
No.8 B

Providing 1% in. premixed carpet etc. to Por-
bandar-Kutiyana Section of Bamanbore-
Rajkot-Porbandar Road—N. H. No. 8-B,

Providing 1% in. premixed carpet etc. to
Jetpur-Upleta Section of Bamanbore-
Porbandar Road—N. H. No. 8-B,

BOMBAY

Improvements to the Talasari-Damanganga
section of Bombay Ahmedabad Road-
N. H. No. 8. ,

Constructing diversions outside Palsana,
Baleshwar and Chalthan villages on the
Bombay-Ahmedabad Road—N.'H, No. 8,

33

0.44

0.49

14.19

0.81

8.32
40,85

3.88

0.09

2.94

7.98

7.75

5.36

4,75
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Continued
A t
S.No. Job No. Name of work (Rs iﬁl%‘;’ﬁhs)
14. 972 BM 8 Improvements to Boriavi-Nadiad and
Nadiad Karia Sections of N. H. No. 8 H.16
15. 976 BM 8 Widening the existing black-top surface of
Bombay-Agra N. H. No. 3 in Nasik and
West Khandesh Districts. 6.60
16. 977 BM 8A  Construction of Bagodra-Deopura Section of
Ahmedabad-Kandla Road—N.H. No. 8-A 10.73
17. 978 BM 8 Providing cross drainage works in Karjan-
Makarpura sub-section of Karjan-Baroda
Section of Bombay Ahmedabad Road—
N.H. No. 8. 1.44
AJMER
13. 960 AJM 8  Widening and reconsolidation of miles 15-18 0.59
of Beawar-Dewair Road
19. 961 AJM 8  Providing semigrout with seal coat including
widening from 9 ft to 12 ft of miles 19--
22 of Beawar-Dewair Road 0.74
20. 962 AJM 8 Widening metal width from 9 ft to 12 ft of
miles 2-4 of Beawar-Dewair Road 0.22
21. 963 AJM 8  Widening of metal width from 9 ft to 12 ft
30/6 to 32/2 of Beawar-Dewair Road 0.19
RAJASTHAN
22. 964 RJ 8 Widening miles 17-30 of Jaipur-Ajmer Road
National Highway No. 8. 1.31
23. 965 RJ 8 Construction of a bridge across the Som river
at Kagdar on N. H. No. 8. 3.43
ANDHRA
24. 966 AH 5  Construction of Regulator-cum-Road bridge
over the River Krishna at Vijayawada on
N. H. No. 5. 39.08
WEST BENGAL
25. A967 BG 34 Gazek-Raiganj Section of N. H, No. 34. 8.00
ORISSA
26. 970 RS b Black-topping N. H. No. 5lying in Mayurbhanj
district between Baripada and Balasore
(length 24} miles) 3.59
SIKKIM
27. 973 SK 31A Construction of a diversion road at Majitor
mile 22} of Rangpo-Gangtok Cart Road-
N. H. No. 31-A, 0.80
UTTAR PRADESH
28. 975 UP 24 Widening ocement concrete pavement on
N. H. No. 24 between miles 7-28 (miles 1/3
to miles 21/6 of Ghaziabad-Hapur Road). 1.33

— () —
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FOR BETTER MAINTENANCE OF YOUR
DIESEL ENGINES

ATOMIER 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 o) engines
to invest in a Ruston Atomiser Testing
Pump.

i
1,

CRANKSHAFT ALIGNMENT INDICATOR:

For use in fixing new engines and
periodical 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,

f )

i EXHAUST DIAL TRERMOMETERS:
E AOT-WATER THERMOWETERS: Made by Messrs. Coley
£ g Thermometers Ltd, England

1] Made by Messrs. Heath Micks To measure the tempers
E & Porken ( Thermometers ), Ltd, ture of Exhaust.Indispensible
;i England. for use with multi-cylinder

engines to check proper foad
on each cylinder,

Supplied with Co-Axial
Stem, if required.

To measure the tempera.
ture of Jacket water accurately.

GREAVES COTTON & CO. LTD.

1-FORBES STREET, FORT, BOMBAY,

Branches:

AHMEDABAD © KANPUR o MADRAS o BAI.GUTHG”O

Please mention this journal when replying to advertisements,
ix
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For making good Roads
use
“ COLFIX ’—Emulsion

and
“HOTFIX ’—Bitumen

*

McLEOD & CO. LTD.,

3, Netaji Subhas Road,
CALCUTTA.

THE HINDUSTAN CONSTRUCTION CO. LTD.

CIVIL ENGINEERING CONTRACTORS.

Can undertake constructional works of any magnitude.

Specially :
Rallway & Hydro TUNNELS - DAMS for Hydro Electric, Irrigation

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

Please mention this journal when replying to advertisements

X

Most Profitable Bituminous Plant
in the 35 T.P.H. Range...

e Barber-Greene
model 840 o)

15-35 TONS PER HOUR... of
cold, intermediate or highest type
hot mixes.

.Gradation Control

Model 863 Gradation Control Unit
separates up to four aggregate
sizes. Automatically feeds correct
proportion of each size.

Fast Job to
Job Transport

All units are mounted on pneumatic-
tired semi-trailers...reducing
travel time...adding extra pro-
ductive days to the working season.

Easy to Set Up

The 840 Plant is set up in only a
few hours. No cranes, excavations
or footings required. All units have
adjustable jacklegs.

write for full information

Barber-Greene Overseas, Inc.

DISTRIBUTORS OF BAR®:R-GREENE PRODUCTS MANUFACTURED BY.
SARBER-GREENE COMPANY, AURORA, ILLINOIS, U.S.A.

BARUER-GREENE OLDING & CO, LTD, ENGLAND - BARBER-GREENE CANADA, LTD., CANADA

Please mention this journal when replying to advertisements,
xi
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BSY-750

WARSOP

ROCK DRILL

The most modern

self-contained One

Man power-tool for

1. Stone Quarrying

2. Surface Mining

3 Prospecting

4. Trenching for power,
water & sewage lines

. Breaking concrete &
general demolition

BENFORD-

CONCRETE MIXERS

o

Mixers from 5 c.ft. max.
input and 3} c.ft. max. out-
ut to 10 c.ft. input and
c.{t. output—with Diesel,
Kerosene, Petrol or Electe

ric drives—available from Here's a familiac sight—this gentleman is pouring
stock.

Bitumen on to a road surface to bind and strengthen
it. It is no exaggeration to say that the economy of
the country as 2 whole depends upon good roads.

When Bitumen is used in their construction they can

PEGSON

| ROAD & QUARRY PLANTS

The fui! range of Pegson machi-

THICK STUFF-

B'TUMEN 1 withstand present day traffic and monsoon rains.
nes includes: ¢0 00
1. Jaw Crushers & Granulators For irrigation schemes too, Bitumen is important as it is used for
2. Gyratory Crushers - . .
3 Vibran'ng & Rotary Screens canal linings to prevent seepage and corrosion. It is also used to
4. Complete Crushing & Screew- build airfield runways, to insulate electrical cables, for damp-proof
ing plants, capacity from 3 (v courses and for refrigeration purposes.
400 tons per hour. eo o o
App ly for details to: . Branch Offices : So, next time you are driving along a well-kept roed, trying to
G l' k c L t d P. O. Box 168 NEW DELHI _ overtake a heavily-laden lorry or a train of bullock carts, console

26, Errabalu Chetty St., yourself with the thought that it is really the road surface that's taking

e+ &8 N G § N BE B R § & G. T. MADRAS most of the strain. Think of Bitumen, and think of Burmah-Shell,
Cox St.,, COIMBATORE
JACOD CIRCLE, BOMBAY Il g "

A

BURMAH-SHELL..IN INDIAS LIFE AND PART OF IT

“Ploase mention this journal when replying to advertisements,
SISTA'S—G-15-B. Please mention this journsl when replying to advertisements.
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fy spent ‘on moWﬂorj‘c’e 3
such roods prévénts you ~
/from rb;‘f'g new roads \\ ,
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Take the battered road in the
illustration. All that havoc was
wrought by one monscon, A lot of
money will now have to be spent
to make it serviceable again,

It’s a completely different story
with concrete roads. They have
withstood this year’s record mon-
soon wonderfully -~ where other
road-surfaces broke up badly. And
there are hardly any maintenance
expenses for concrete roads.

Concrete is the ulumate W
low-cost pavement

S0

}
/

The Bomboy/Poonc Road

With concrete there are no pot-holes to

worry about and hardly ony mointenance
expenditure

THE ASSOCIATED CEMENT
COMPANIES LTD.

Soles Monogers
The Cement Marketing Co.
BN p{ dia Ltd.

r&
CH) 599

Please raention this )oumal when replying to advertmementg.
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- - ~- = Coeta woads Congress
are available for salec.
Price
Publications. inclusive of postage, etc.
Rs aA. P
1. Volume IX-—Part4—October 1945 3
2. Volume IX—Bound—Madras 1945 . 10
3. Volume  X—Part 4—August 1946 . 3
4. Volume XI—Part 4—May 1947 . 3
6. Volume XII—Part 2—January 1948 .- 3
6. Volume XII—Part 3—April 1948 3
7. Volume XII—Part 4—March 1948
8. Volume XII—Part 5—Scptember 1948
9. Volume XII-—Bound—1947-48 1

10. Volume XIII—Part I—December 1948

11. Volume XIII—Part 2—January 1949

12.  Volume XIIT—Part 3—January 1949

13. Volume XIII—Bound—1948-49

14. Volume XIV-—Part 1—September 1949

15. Volume XIV—Part 2—December 1949

16. Volume XIV-—Part 3—December 1949

17. Volume XIV—Part 4—July 1950

18. Volume XIV—Bound—1949-50

19. Volume XV-—Part 1-——August 1950

20. Volume XV-—Part 2—November 1950
21. Volume XV-—Part 3—January 1951
22. Volume XV—Part4-—August 1951 .
23. Volume XV—Bound—I1950-51

24, Volume XVI—Part 2—March 1952

25. Volume XVI—Part 3—April 1952

26. Volume XVI—~Part 4—Qctober 1952

27. Volume XVI—Bound—1951-52

28. Volume XVII—Part 1—December 1952

29. Volume XVII—Part 2—January 1953

30. Volume XVII—Part 3—January 1953

31, Volume XVII—Bound—1952-53

32, Volume XVIT—Part 4—December 1953

33. Volume XVIIT—Part 1——December 1953

34. Volume XVIII—Part 2—December 1953

35. Volume XVIII—Part 3—January 1954

36. Road Research Bulletin No. 1

37. Road Research Bulletin No. 2

33. 1 R.C. Standard Specitications and Code of Practice for Road Bridges

in India (1937)

39. Proceedings of the Chief Engineers’ Conferer;;e at Nagpur on the-

Post-war Road Development in India
40. Type Designs for Highway Milestones
41. Route Marker Signs for National Highways
42. Dimensions and Weights of Road-Design Vehicles
43. Recommended Practice for the Location and Layont of roadside
" Motor Fuel Filling stations.

Copies can be had from the Secretary,
INDIAN ROADS CONGRESS,
JAMNAGAR HOUSE, SHAHJAHAN ROAD,

NEW DELHI-2.

e~

WUWOWLWWWIT LWL L™ oW W

SOOI OOCTOODOOOCOOOCOOOcOCOOC o]

STMCOUW WL O WL W W
e ] COO0OCCOO OO OOOODOOOoOOOODDIOT OO

—
—
e

. 280

0 8

0 8 g1 pl,:‘:’
packing

0 8 oy Packi

08 0 postage

Printed by K. 8. Krishuan at The Progressive Printers, 17, Coral Merchant Street, Madras-1, &

Edited and Pablished by J. Subrabmanyam, Hony. Seoretary, In
Bhakjahan Road, New Delhi-2—800,

dian Roads Congress, Jamnagar House,

A

= -

BLUDPETH RO EETMIS HIQF (b,
TP i, BEdrenar-600 808,

A0 MW S, T T80T

Gs. aem @ U, T e

.

107 Bl By QU LOBIG s
B e, B 6. BirGir,
(1) ) (2) M(I)w

" R—
PopiSu
mirar.,

$.F. 239A-6—1,00,000—30-1-84.



	99586_Page_01
	99586_Page_02
	99586_Page_03
	99586_Page_04
	99586_Page_05
	99586_Page_06
	99586_Page_07
	99586_Page_08
	99586_Page_09
	99586_Page_10
	99586_Page_11
	99586_Page_12
	99586_Page_13
	99586_Page_14
	99586_Page_15
	99586_Page_16
	99586_Page_17
	99586_Page_18
	99586_Page_19
	99586_Page_20
	99586_Page_21
	99586_Page_22
	99586_Page_23
	99586_Page_24
	99586_Page_25
	99586_Page_26
	99586_Page_27
	99586_Page_28

